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' Discovery of Viruses

» Characteristics of Vinees
. Classsfication of Viruses
. Structure of Vinses

. Bactenophages

. Viral Discases
. HIV and AIDS

- The word virus is derived from a Latin word *venom’

mecaning “poison’. In the past, the term virus

was associated with infectious discases

. The first evidence about the existence of |
virus came when C. Chamberland, who
worked with L. Pasteur, found that the
causative agents of rabies could pass
through the porcelain filter (pore size: 100-
1000 nm).

. Now a days, viruses can be defined as
‘non-cellular infectious entities” which
contain either RNA or DNA, normally
encased in proteinaceous coat, and
reproduce only inside living cells.

“wame of Scientisl

Origin of Viruses:

Regressive hypothesis: Viruses evolved
from free-living ‘cells or from
intracellular prokaryotic parasites.
Progressive  hypothesis:  Viruses
originated from RNA and DNA
molecules or self-replicating entities
similar to transposons or other mobile
genetic elements that escaped from a
host cell -with the ability to enter
another cell.

Virus first hypothesis: Suggests that
viruses may have been the first self-
replicating entities evolved before the

\, first cells.

The contribution of various scientists in the ﬁel:lufrimhglslﬁmdmﬂufnlhwmguhk

Contribiution

| E. Jenner 1796 Developed 1* vaccine against small pox.

C. Chamberland 1884 | Filterable nature of rabies viruses.

D. Ivanowski T 1892 | Filterable nature of Tobacco Mosaic Virus (TMV).
Twort and D' Herelle 1915, 1917 | Discovered bacteriophages. .
W. M. Suanley 1935 Isolation, purification and crystallization of TMV.
TOPIC1
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E; They cannes he grown on aemificial culture media. They can reprodace caly in living celly
they reproduce by replivanisn, o

- -ﬁ"tmmggrﬂlgm@uurkhﬂw;fﬂrﬂﬂ“ﬂﬂhﬂm
repsoamicin and olhomn.,

< Thery ranpe in size from 258w of parvdrases 10 1hs M of parvovinuse.

- ﬂwnﬂufmmwﬁm-mqmm.mmmmhwmhﬂghﬁ

of filier from which bﬂﬂﬂilﬂﬁnﬂiﬂi.i.

2, Which af the following do nat have Towsil r:-n:d"
A, I’hm

?mm r.h.lﬂ:t:ﬁm-rs ar'hu.h Inngg-.dm.ﬁ-;wmuﬁ_
Thic fiviap characfeniviic of viruses are:
W s ooeur i differnmd vaniniien o siradas.
They have their own peactis matcrial in the fom of cither DNA or RMA :htmn_jnh
They peproduse by usieg the metbalis machimery of the host eell,
They ener the cells of ving organiim and casve divesse Le., Euufm-rrﬂmm

L]
-
i
IL

They get destroged by the UV-rayx.

The men-liviag characferfitis of vinoses

arc: Wirahds:

They lack celbular stnaciure, co-enryme and Weroid is am isfecsous pasticle cmaller

cnryme synthosis syitem and de mad have than any of the knows viruses. Panscle

meetaballc motivitles af ther own, consisls oaly of an exremely small
i They can be crystailized and sored. cireular ssRNA,  lacking  the protein
i, They do Aot respine and hebave as inerr coat, Viepids trapsmit mechanically

Tfecrisis pardicle putside the b, from one cell o another through

ccliular diebris.

- Prieme are infectious pamicles made up af
profging ooty and cause mysicricus Bewmin
infection in man end med cow mfaction in cow,

- Wirodds ate minute particles of RNA and lack prpotein cost. They cause disesses i both plassy

an sniemals. ;
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W hal are prinna

A, Misdlohded versions of normal beain progein
@, Teny mrobacisles of RMNA that infect planss

. el 1A (bl has hadd co attach itsail 1o Ehe Bomt SCrme
[, Wirusas that imvade Bactcria

Vil ©lasalEzation " [——
lh‘lﬁ‘b"":"'-‘-ﬂ Ecdamie S, and -ﬁriilu
aff @ctin i Per dar T 2

e mode of replication is also
Eppoianl in cEansifica e,

The inemationally sgroed - >
: vined clnsilication i Based oo (e
sargsure S8l compodition of the vigal
gin ke

Abiliry of Virwees o Iafect Lific Farms:
Vinmees imfecting ecllh from the thees domaiss
of life {archaca, bacicra and colarya) shade
hﬂﬁﬁnﬁuﬂn fexiurcs, suggestisg tha virpcs
origasied very carly 18 the evolition of hie

ClasilMeation of v |.|i!1:-. I.J.-.pl L e
Dhesst i ot o .
I attacks Bacteria [t contains DNA genowr (sowie Aave RNA pemome)

| ha
pscteria H;:lmar = with & polvisedml henagonal bead asd a @il region.
Maove than D00 rypes of wiral plant divesses are keown Most plant
Plasdt i wvinases have an RVA penowse.

rruat'r | VPR | Mamy viruses bave rod shaped capaid like TMV, potato yellow dwarl
virus.

S 63 Anireal vinses ooour as parasibes in animaks, In many viral iRfeCTions
viruscs attack and destroy certaim oclls im the human body causing the
aympliven and discases.,

*  Viruses [Aphthovine) cosie (g a5 mouth disease in livestock.

Raus tarcomg ViR Causes cancer in asamals.

Pirormaviruy caases polio, bepatiss A ele.

-

& Povvivus couses sl pas,
L]

-

_Pararepvoiras cluies measles and msmpd,

Claroiblcanion ol Virnwes Based Upssis M irucinne

') On The Bass of Capaid =
Tielical Tooboscon Mo Ve

Falyhedral e

capsld :

Vinzses having an outer envelope studded with glyceprotein spikes €., inflecnza
I Him ‘Im
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ke Bei Simmple sanacturs, A cowmplete, mature and ilection pariche is known,
?“" hﬂl" It can by divded it twe parts .., o and coar. b
-

1&:‘ F Pt o o w b, gxamnts of varsd oo s vanos peolcins | R T )
doubie " the penetic musioral, which is eber DXA or RNA and may be vingle stranded o

RMA vinmses contain caly RMA a0 itheiy
gonctic material. To replicate theif genomey
in the bost cell, the RNA vinises must tacode
their own eneymes that cam replicate MM,
into RMNA of in case of the retrovirnses, inlo
DNA, These RNA polymerase enlymes s
more lkely 1o make copymg <o than
DNA palymerases and therefore often make
mnistakes during transcription. For this reason,
mudatioes im RMA  viruses oofur morg
frequcnily than in DNA viruses, This causey
them 1o change and adapt more mpadly 1w
their hast,

“hhmnuwﬂmiﬂmllummqm
m;ﬂhﬁmmWhnuhmﬂumrﬂmuhmu

-tir- viruses have mn sddisonal Upapesieln ervelope around ise cagaid which v denived o
the el sasrfacn mnembsrane {from ER and Golgh complex as well i some viruses) of the hoi and
alns Cominan virally encoded peotnine Non-enveloped viruses are known sy saked virmes,

A Al i-m-:nuud nlﬂnlm
B. The capaomere is made up of small mmudmm
. DNA s the maternsl in all vinases

D-ﬂhmhﬂpmﬁduﬁ:hmﬁhhmnn
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fl'il FEHINFIEAGES

the wond “Burieriophape liserally means ‘rater of barieria’, 50, a hacterephage is @ type of
Ll phal infects Bacieria, - ~
of Macterinphages
M,Fum-mm with & bead, neck and & il

Mlmﬂnwﬂhllrm-m;nrmﬁmrmbw.ﬂmm Fhehiors they Rapsad 5
’ wrel of collar whkch weparstes head and tasl

;,.mul'h.ﬂl'u'-mwﬂuniﬁmnmlmm-mm:ﬂmm;nm1'I-=
o il surroinsded by covatraciile sheack, which contracts during the attack on bacsenum.

A abe cmld of the Ll o base plate is present whech posscuses about sle sl fibews snad sadl
. plasipibes at ils bower saface and are involved in the binding of the phages wo the bacserial cell

(L3

A b bottom of coee b of tal, fysagymee s preseet whech i nekeased when il contracts. This
’ mﬂhmﬂw'&mmﬂ#hﬂﬂ-ﬂwuﬁmmmmmhmﬂ

g 10

e Cycle of Masterbophage

o Sofar, the best udied phage virus is that which infiect &£ o, sd is called T phage (T for typel.
dadd amrong them Ty and T, plages are mainly used in phage sudses.

o Dacommiophages show two types of cyches e, drie grofe and dnepraic crole and comprises two
maif st ke, Imfieddlom peocess and aeplicanisn wialids tie faar ol

' The initial steps in b i fection prosess am quste similar in beth 'hnﬁﬂ‘ ]
much dilTereni in lytic yebe and lysogenis cycle, o

sipger of ladfevilon Process
Iscieriophape rtpiml:ﬂ valy insdde ihe ;
bactonal howl and the common seps of M“m“mm
infection provess ang as usdr: of glycoproteins o attsch 1o their

i Aschmeat Adverption bodt cells via molecules on the cell

i The find siep i the infoction process is e
ahiorponsitchment of the phage o the
thascterual cell.

# This i i mocdiated by ihe bl Ghers s il
pens'apubion. Phapes amach to specilic sroapion n

iy barcterial onll wall,
o luring this, week chemical ko between viricn
il el sito ke plase.
TariE- : -3
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{iiy  Penctration

. Thchn.tm;s.ﬂ':‘x;‘-‘upnnht'hmmummulhnﬁ:mmqﬂrm‘mdmmq
Hrsangymee that dipest the partian of bactenal ol wall, ;

. A resaln, the bollow coes tohe is pusbod theomgh the bacierial ecll wall asd cell membrame,

(il lnjection
Thind ssep 18 impection of virl DNA in bacienial ol The proscin coal. which forms the phape
Bad amd il of vines remaiss cesade the oell.

Landh

DNAinjection

Replicatien Proce
Tuo ovpss of eveles e weally see= ., Ivtic and lysopeni cyche.

Lytic Crele

il Viral DA tzioes controld of the host's biosynithets: machinery.

() It omdeoes = how cell w symibesive pecemsary virl componests (DA & Proteins) and s
multiphyisg. :

i Aboul 25 mrmtes afier metial infection, appeoximately 200 new bacteriophages are fonmed.

ivp  Bacteral eell bursts,

(] Wewly formed phapes ave released 10 infiect the bhacteria and another cycle begina.

Lysugeaic Cyele ;

() Viral DNA, instead of whasg over the control of host's machinery, becomes incorporaicd into the
bacterial chromosome. Phage @ this doemant state 15 called prophage and this process is called
kysogeay.

()  Bacoorium continus io live and reproduce nommally. Vil DA being the part of bacterial
chromosome passes (o each daughter cell in 2l successive generations.

(i) Sometimes viral DNA pets detached from the boat's chromosome and [ytic eycle siaris, This
process is called fmalscnion,

Wivy  Induction imvolves cither o spomiaweos of errirommenially induced (deaforarion, expesure &
UV of fowizimg radiations, or expesure i mutageaic cherleal ¢ic) excision ol the prophage

TOPIC-T : 6

~n hacterial chromosomes. This resalts in fhe initiation of o fypical fytic cycke. which oy in

[:.n_ fsis of tg. baciena,

Latic Cicke e [ vile
[ vires__ Lytic or virulent phage Lysogenic o temperate phage
lﬂu_ﬁmhm Matter-Slave H.nt—ﬁurclm s
[ Effects Infectious cycle Moo infinchiow Sy
Mieal DNA Takes Consrol lzaepraned |
[Bacterial DNA Destroyed Remuims ot

: ; VIRAL DISEASES - ]
There are many diseases which are caused by vinses. Some comsmen viral &Eeanes, ther conmsrve sgent,
modesource of transmidssion, symploms, and treatment/immunizten 2 semmanied i e followesg
e,

[Heease
Blisters/ Viscular
Hi physical contacy | lessons in epthelisl
Simplex (Oral HSV-1 (DNA, wilh soecs orby | Lavers off eciodemeal Antnrsd drags,
8 Bepas) enveloped virus) objects tissae. Most Avid coatact
(Toothbeush, | commonly in mouth,
Parmmyxovines Coughisg & Fever, cusay nﬁ;d A —ite
Meaides (RMNA cnveloped : oigh, ped ey, i
virus) Swocting flat rasbes o skin b
M 1:j$.mm'fim " Coughing & Fmﬁﬂ'ﬁsiﬂ | Autc-imammity,
urmps r ‘:::;ﬂwl snoeing swrlling of parctd Vaccination

=i

TOPIC-1
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Ff..ﬂimim’
| s e -
T - E mwrons of spi accinalion
Paliomnelitis m:md:::lux Oro-lecal route cond & leading 1o Physiothe ."-}‘
capi d! J.h'tiuum lhest paralysis af limhs
known viras
Hepatiis A | ay o) ias et 11 55
oy  IRMA foae e LA {Fever, losz o accination, Good
Lﬂ;‘ﬁ‘ envekoped vinus) | Ovo-fecal oute | sppetite, nausea, | hygiemne
vomiting, jaundice)
Acute (vomiting, T
i a s vellowish skin,
iBerum cnveloped vines) | comtact, Mesther abdominal rl_:!n] & inerferans,
bepatizis) iz chronic (liver Screening of blood
cirthosis & liver
camcer)
{ocassios '|- fex
ocassionally fever, : .,
- i ; Mo Vaccination,
Mt | MV RNA | tnfeciod bood or sbdomial s, | Alpba interferon &
hepatitis) | STveloped vinus) | blood peoducts yellow skis) with R'b“'“!'.“b‘m‘-'"mﬂ
cirthosis & liver el
cancer
i =33 5 Lame - E e
Hepatinis D Viroad Blood of scram Mmﬂ:" Same a2 hepatitis [
A Mo anti-viral
e A infocibon
Hepuisis £ | WV RRAOR | oy focatroute | (Namses, vommiting, | "urcinand
loped diarrhea, jaundice) . 5
Giood hygiens
Waccination med
comnss | oy | AT
P afilamin uriG AKT o
S | WEVIENA | blood, Sexual | infections, Swallen | virus to increase the
contact Iymepdy posdes life expectancy of
HIV positive

C. Hepatitis B virus

I». Hepatitis C vinus

5 Naurally eecurring endonucleases are very effective againsi:
A Protozoans B, Viruses
. Ractera . Bactersophages

6. Which af the following viruses have more chanees of mutation than the others?
A. Poxvirus B, Herpes samplex

—

grructure of Human Immunodeficiency Virus

Blo-Diversity (Acellular Lifs/Variety of Life)

_ _ HIV ANDIAIDSS
Retroviruses are associuated with fumor production in asimals |
jluman immunodeficiency vims which causes e
gequired  immunodeficiency  syndrome £ CRATIEAL COMCERTY
(AIDS) is an example of retrovinus. - Hetrovirmse:

: Reiroviruses have two RNA molecules,

wlay be more specific in their action but
ysually infect those eells containing which may be positive sense RNA andor |
| negative serse RNA.

ke forwl, rodests and cats,

gpectfic recepiors, 15

They are spherical i shape and Iidaer in diameter,

: The ouler covering is a Kpaprodein emvelope which consists of o Liyers of Fpide, &ifferens
protins e embedded in the vind emelope, lforming “spikes’, These spiles consist of the suter
gpd 28 and inmer transarembrane gpd 1. The gpl 20 i needed
aitach 1o the host cell and gpd] is critszal for the eell
flasion process. Viruses also have lincar as well

. Bencath emvelope, amother prodein shell is present || g5 circular genome. ‘
which is made up of wnatric prodeies, ‘ ;

' The NIV capsid is somewhat conical shaped.

I The HIV core coniains two single strands of RNA molecules and emrymes seeded for HIV
replication, such as reverse transcriptate, integrate and proteaie.

TOPIC-T n = )
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Il Hﬂmm
D Ponvirugs

. Tkt-mhhlnbmmvinlmﬁ.mhvﬁmm
msnﬂbnmlﬁmimbuﬁ}Mihkmhmﬂnmh‘
seractaral protees e semadler et These structaral peotciss. ane enoodod by thiee ot of the

o Primary bost of HIV are beper T-frmphocytes (CD4 crils).
o baditen maeebare snd comass beaes ool may a0 be affcsnd.
Mede of Tramuminnioa

- By mumate sermal comtact {vinz proiest B body socretond and blood, which pet cntry iy

recipacet blood fom smnor wear and teary. More common m bomesevanls].
. Ciontact wish blood aad boerx foodsy
- Prick of 358 sfected seodié o Al Estnements (problem fior Bealth care providers).

AlDS firs reporicd i yossmy bomorermal maley, bivisg oo of mede complex. symiploent |k

deficiency or decreased mmrmm fasctions.

& ﬁ'ﬁhdﬁtiﬁlﬁﬁ“h“rﬁinﬂnﬂﬂ

A Herpes simplies vins B. HIV
C. Poliovines. D. Hepatitis A, vinu

Life Cyele/nfections Cycle of HIV

Following sieps are isvolved o8 e lifc cvede of HIV.

o The imitial step in the e cyche of HIV is adsorption/sttachment which i characterized by the
binding of g1 20 emvelope proteus 1o the CIM reveptor e the surfice of T4 cell.

— _—

TOPIC-1 ' W

oplrﬂEF BOOK Blo-Divarsity (Acallutar Lite/Variety of Life)
F m;ghﬁuuaf“mﬁhﬂmﬁ“ﬁ-ﬂﬁwmh
cell. Oce imide the host cell, the HIV particle shods its protective coat |2, mmceasing sccury
Thus beaved the viral s AN A in the cytoplasm along with the viral emveloge.

Reverse HAMCnptase synthesires ss-DNA complementary o the viral RNA

AfieT RETErSE transcripeion, the viral genomic RNA is diistegrated by RNAse. The scDNA »
peplicated 10 form ds-DMA,

The ds-cDNA then integrates into the host cell DNA. Integrasion rs mofiated by ‘msegrane”
The integrated DNA is now called provirms. Vil sRNA i rascnbed from e provial DA
by host spetific RNA polymerase. mmﬁ;“;ﬂjuﬂﬂhﬁﬁﬁ-
protein ane formed but viel penomie RMA is alo
produced. Inflocaza virss i packaged @ 2
The virl mRNAS are mamslawed by the hesr | viral covelope ot fses with the

g e mesbnse b s way,

ribosomes into several luge protciss, which o | e virg can ot the Bost cell
then cleaved by proteases 1o form e vinl | Wibowtiilingit

protein. ;
. Theviral components are assembled and mutere virioes are prodeced
«  Finally, the marture viriors are released by badding off from the bost cell sod eaclosing a poroce
of the host cell membrane around them. In this wary, bost cell sire is docressed eovugh that
becomes noa-fanctional

*  The complete mechanism of infoctions cycle of HIV is shown in the following diagram and fow
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K DP|prer sook Bio-Diversity (Acellular Life/Variety of Ly b
: Wbl — S |] FDP“’"i‘l‘iEF BOOK I_Hbﬂlﬁ"lﬂl' (Acallular Lifa/Varietly of Lita)
| duorpuon amschmens “""“ﬁ ol AIDS ' o -
F + _— S annv imfection can be divided into 3 stages:
&mnmh—mu&m@ Asymptomatic Carrier
- T i Fever, chills, aches (continued pain), swedlen lymph plands and inchy raches.
{&ﬁdﬁmﬁuﬂuﬁlhh‘,:] ' These symplos disappear and there ane no sympeoms for 9 mosths of lenger.
' he standard HIV blood test for the presence of antibody becomes positive daring this stage.

AIDS Related Complex (ARC)

gwollen bymph nodes in neck, armpil andior groin that persist for monthe. Other sympioms

include night sweats, persistent cough, fu, persistent diarrhea, loss of memory, imability to thank

cleatly, loss of jedgment and depression.

Full Blown AIDS

fi is the final stage, In this stage, there i sevene weight ks and weakness due 1o persasient

diarthea and wsually one of the several opporfmsstic infoctions ez Kaposi's wrcomn (cncer of

lesion on skin), fimgal infection, viral infection, gastroistestinal discase, respiratory disease.

nervoud system and eye diseases,

m]l’ﬂ“lf.klns

5 Antiretroviral deerapy (ART) is applied for treatment. | is ot & cure but it controds vinus so that
HIV positive person can live a longer and beslser life. It reduce the risk of mansemizing HIV
others.

- When ART is accessible ead staried casly in the course of infiection, the lifespan of HIV-posve
people is typically very chose to that of comparable HIV negative prople.

Cantrel Measures Apaisst HIV Transmbuion

. AIDS can be controlled by proventiag eramider of body Buid e blood, serum, semen, etc.., from

paticat to unaffecied person.

Do mecd e o] wyinges s nesedles.

Dk not shase toothbrushes, blsdes and towels with anyone. Special cares 80 be talen ot barber’s

shop or kair culling saloom.

Surgical instruments met be peoperly erilaod

S Fefiain from imeonl senssl sctivites and Follow Lilamie eachengs to pass healthy, nest and
cheam lile.

J F HIV positive mother should mot focd their babics.
® Shakssg hands, hugging, coughing or snecnng and swinwming in the sanse povd do nod transmis
HIV.

i . Dae cannod et AIDS from inanimaie objects such as toilets, door knobs, kphoses, office

machines and house hold fumssune.

i ® AN i e prassmiiniead By mioospuifes and onbe® et
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[t b Faienerpetas and phtoamithens

Rode of Light

Rude of photosynthetic Pipments.

Relde of HAD and (10

Mirchanoes of Photosynthonis and Photosvasoms

Laghe Dipendont Reactares (NemCyehic and Cyvelie Phataphosphory|ation)

Laghe Indepondont Reactions Dark Reaction "

Cellgler Resperation { Types and Mochaneum of Anacrobic Respirstion)

Mechamrem of Aceobic Rosprataen

Ghoodhan

Pymevac Acad (nadation

Kercts Cyele
 Resperssory Chain Elsctron Trasapont Chain

| INTRONVT TN 1O RIS R T 5 \p|'|nuzn‘|,h\'\ THESTS

Bl ® & s oeoeoowoeoe oo

. Liveng things camaot grow, noproduce, of exhibit any of the characteristic of life withous a ready
sy of ey, All the metabolic reactons invelve encrgy transformations, Thmh.-.,
sty of emergy eelatiomhips aodemergy comversions im biological systems is called Moenerperiey

Al lefe oo planet canth i powered, dzoaly of mdsectly by salar emengy.

-
. Thc:ﬂxmhmdﬁm.mnhﬁnmm-minﬂmwﬂﬂdmmhlnwﬂmﬂﬂlmn

that peis stored in supar and then in other orpanic molorales. .

. Winth the emerpence of photosyrithesis on earth, 0 began 10 accunsalate slowly in the atmosphess
The presemce of fee () mouds powble the cvalation of cellalar respiration,

. Rosperation relesass preat deal of encrpy ad cosples some of this encrgy to the formation of 47p
madecmles, wineh noa land of chomical nk betweew catabolivm and anabolism,

. Phososynithesns can be defined a4 “the prodess s whach energy poor inorganic oxidized compouss
off carbon (00 and bydrogen (mainly H200 s redaced 1o encrgy rich carbohydraie Le., gluces
{saspar) wang the light encey that is absorbod and comveriod into chemical encrgy by chlorophyg
and soene other photenynthelic pigments™.

. The process of plotosyntheiti in proon plants can be semmarizod ax:

-1 ] + 2 - ]
S el ey o
S D |
- Froen the sbove overall rosction of phototynthesis, it bocomes evident ihat carbon dioxide, was
and light are the resctants uhsle plocose and oxypen are the products,
® Water appers on both wades of the oguation bocause wale is e as resctant in some reactionsssd
releaiod as prodect i other, However, bocause there 18 mo nel yield of Hiz0, we can simplify e
sumenary oquation of photosyntisus. for parpose of discussion:

600, + ﬂ|p&,m1"q+ﬁol

i
1

-KDP\”‘EF BOOK Bioenergetics

W

,  Chemical cquation of photosysthesis i almont exsehy oppsits o the sversl equation of sevhsc
FESEANON (CuMyO+ 605 et 600, 6116+ Enery)

& Phatasynthesis uses the products of resgaration ard respuratoon wses the peoeducts of phoon sthew

2 Phatosynihesis occurs anly during duytime, wheress revpiration goes o duy snd sight.

pight Yariations and Compensation Peint Sy e el el
. Duuring darkncss, |eaves and other ctively metabolering cefs respin and e eyyes and e
cathon dioxide,

At dawn and dusk, when light isensity is low, the rate of phenosyashens snd sexperation may, for
a shoet time, become equal one another. Thus exygen releasod from photseysshews 1 ot e
amaunt required for cellular respiration. Also the carbon donide rebessed by resperatoon juif agmal
the quantity required by pholosynthesizing cells.
At this moment there is no net gas exchange occun betwee the lenen s the smeaphese. Thee
is termed a8 compensation podat.
As the light intemity incroases, o docs the rate of photoryrthens and bence e mgssement for more
cathon diavide icreases which respreaon slome caeot upply Semlirty, e oty pradcad deoy
photosynthesis is more than the need of the respinng cells, w the rouslt m e ot sricme of ovypEn
coupled with the uptake of carbon dovide.
Rale of Light and Types of Spectra g
. Sunlight is an electromagnetic or mdiast form of eergy. The foll nage of desomagaetes
radiation in the universe is called eleetromagmetic pecrass.
. Photoaynthetic pigments are the sebutinces that absorh part of miulle fghe (F80-700m
wavelengihs),
Light behaves as waves as well 2 sontof particies callnd phosrr and quanse
The effectivencss of a panticular wavelength of Bkt for the procon of photovysshas presanly
depends upon its sbsoeption by the plasts. As Sierent wavelengthuiooloun of visble light e
differently absarbed by various photosynthetic pigments. Therefore, each savelengsh has s owa
effectiveness for ihe process of photovynthesis.
«  Notallihe light falling on leaf is abuorbed Osly sbout 1% of the light falling om the leaf surface &
absorbed, the rest is reflocted or trasmstied.
Spectrum of Light for Plants
There are two types of spectra:
1. Absorption specinam
3 Action spectrum

Alnorpiion Specirum
. Ciroph showing relative shicrption of different wavekmygths of lnghe by Qifferent photovyathetac
pigments is called absorpilon spediram.

. The absompticn spectrum of diffonent pigmmes indicase that they sbsor difforent wavelengibe of
wisible light and these wavelengths are mol absorbed ot the sams rabe.

B The main photorcceptors are chlonphyll “a° ssd 5", Boid bow more sheopiion m vieke-ded
{40l b 4 Nhanah and ararge-nod {530mm o 670mm) rogsons of the vasble gpoctnem.

# O tlse otber hand, caratemaidy show more absorpiion af ditvm i Sdnm.
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Wavelemgth of light (nm)

1. Figure shows the abnorption spectrum fer chlorophy |l and the action spectrum for
phatsiymthesis. Why sre they differemi”

— Abrhaarn of cliorqin U p

ﬂ e = e
FELLE
vt o g ()
A Green and yellow wavelengths bibit the sheortion of red and Blue wavelengths
B, Brighi sunlaghi destroys pholosynitheis prgmncnls
C, Croygen given of during photonymithesis isterferes with the absorpiion of Light
1. Ceher pipments absorb light in addion to chlorophyll *a”

Action m-

Geaph showing relative effectivencis of differomt wavelengihs of light in drving pholosynthesis is
called action specinam of photosymihesis.

Thee Firs ssts0n spectrum was obeained by German biclogist T.W. Esgelmann in 1583, He worked
of Spiragyrd.

Action specinam can be oblained by illumisaisg plant with Light of difTerent wavelengibes and then
estimating pelative OO commumplion of oxypen relesse during pholosysihesis.

Analysis af sction spectram indicates thal blue (430w} and red (67 0me) wavelengihs nﬂipbl ane
m;ﬁmwtwﬂnpemmﬂ‘wmm REL

2 i ]

TOPIC2 : i 7

Relatlve rate of photosynthesis

-

T ETYEE
Warvelength in am
Action Spectrum
compariven of Absorption and Action Spectra
" Action spectrum of photosynithesis comesponds to absorption spectnm of chiorophyll. The ame
two peaks and the valley are obtaimed for sbsorpGon of light 25 well 3 for O consumption.
" Hewever, the action spectnum of pholesyathesis docs mot paralled i the abserpeion specerem of
chloraphyll exnctly.
- Photosynibesis in the mast absorbed mage is more tan the sbsorption isedf,
»  Likewise, photosynthesis in S00-600nm (inchoding green light) is mone thon the absorption of green
light by chlorophylls, This dilference occurs bocause of the acccssory pigmssts.
. When equal intensities of light are given, there is moee pholosysthesis in red than in bise pant of
specirum.

3 S Vq'l.l,lwrpnu N Specirom G

. Pipment is oy subsmnr.'c duu'bﬂthhnhlm, AII&: wavelengths that ane absorbod by the
pigments are divappeared.

. A particular pigment shows only these wavelongths which are refected back.

. All the pignsenis that take part in photosynthesis are smbadded dm thplakold membraneyiran
lasmaeliae within chloroplasts,

. igher plants have two najor groups of pigments e, chbonaplypll 2nd oanstereid.
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Srudture

ikropia ]
Chisrepiyll *s* snd °b*

wr  iempartant  phetevywiboiic
They :uﬁlri- Tt e bl
-t safr bl a8 o
e - arbon | Evolutien of Chlarophyil:
:wﬁlﬁ#mﬂﬂm T | Comversion af hacteriochlarophyll 1o
Chloropdn 110", "W, "¢’ and 8" are fomnd in | chilorophyd] “a” is the major point in
cvolution that shifted the' life from

ﬁmﬂxmm;iﬂtndﬂ;u
in w environmen 10 oxidizing

They maanhy adnerk viekorblor and

arampe-red wavelengrhs. Green, vellim and
w-nmuwmwwmuﬂmﬂmm

A chdoropindl mobsrals has two par 16 mwuﬂamuﬂ

Hydrophilic head s fist, square, bipght sbacebing comples porphyTin ring o wrmpyTols
ﬁﬂ.ﬂﬂgnnpmmumﬂmﬂnihﬂnwm:mﬁhmm Thg“h?

perpin Tl compeley. B bwo e chaun

The head repaon i cuposcd om the surfaoe of talakoid membrane,

The haem portaon of hemoglobm also has a porphyrin ning but contarning an iron atom invesd of

RO ssam i the onber.

Ackd chaim i 3 methn | cater,

Long bydrocarban sail which s anached 10 oo of the

1: phiytol (Cphl
malocule 1 cenbodded in the bydrophobic cone o m:f“ ). The

nenbrane by this tajl,

Ot of ol the chloroplnlls, chbsophyll ‘a® ulhrmﬂabmhmﬂhmm
plodonyeehetic e,
Tetakis. pars drectly 1n the light dependent reactions.

e e —
pilferences heiween 'Elhi ali

||-|||II-.'|-

wpolecular

FH.!__HI L =

Functlonal —{ o) CHO

Giroup e i 7 - |

Oecutrence All ﬂ'lﬂl-mmg ofganiima  exncept _Fﬁﬂﬁﬂﬂ:hhﬂ*jﬂ‘j'-‘,

Formi ﬁ;lﬁhlnhrmmﬂl Mo dulSerent forma

F" -

alour Ilue - green A el - provs

ﬂ'mmﬂbﬂﬂmr?hﬂﬂ
Carctenoids are berpenoid lipids, which are yellow, orange, red and Brows pepmests. They sbaort
steongly the Bluweviaber wavelengoh of phe.

» Carotemolddy and chiorophyd! *$" are called stcemsory pigments, since they sbsort light e tramfer
ke energy 1o chioropind] "a”, which then mitiate the lnght reaction. Bt i prserally belarved that e
arder of tranafer of enengy is:

Caravemelds — Chlsraphyil 5* — Chlaraphyll 'a’
There are twe Gpes of cantenods; siratons and santhopiyily. The canienes we orge-red
pigments gomposed of oprenoid unity sad ane found in 3l photowynehetic eularyotes. The most
widespread s imponant carcsene i [bearoieme,

@ Namthophyils are pellow ss sramge 1 colour that are cuygen contumng deris sives of (arolemes
Lutein and seananthin (Cas M O) are the two primary wanibepbylls found & proen beafy

wegelshles and other foods ke egpr. Yellow colour of leswes in sstumn is due 0 letein. The

xanthoplylh of brown algae i called fsconsstben | Cao M Osl

Funcibons
. They broades the spoctnem of light that provides enengy for photoryntheia
. EmﬂmmwerMMﬂm-l*

. Simila

I., WL ||| || {) 1"'|H {1} r"..llllr:lll YNTHESES

Raobe of Water

. Oxygen released during photosynthein comes (rom waser and i =0 isporase wurce of
atmadpheric anygen, which met organiims nool for aeredic Popinnton sed s for obtenng
energy 1o live,

Mvcovery about Invelvement of Water ba Ouygen Production

. Ini 19308, P Viel Bypotheniood that plants splin waber as a source of Bydrogen, rebesaisg oxypen
as a by-prodhact. Mail's hypotheis was based on his inveigations on photewnibi i haoona
ihat prake carbohydrate from carbon divaid, bul do not rekess oy gem.

- Neil's ypothesis was later confirmed by scintists dirisg 199505 whsn fing wse of Beolopioal tracer
({3 ) in bichogical rescarch was made, Carbon divnde and waber contaning Boasy -y om mokpes
(F voera prepared in the Laborsiony. Two groeps of plants were made,

First Growp

3 Experimental green plants of find group were vepplicd with 0 containeng (7 and with OO0k
contalning comencn oaypen 0%,
Theese planis prosaced (1'%,
Ciroup = | planis: OO0y & 20" e CHAD + HD o= 00
ToFea w

i)
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Second Group ‘ '

- Plants wn the second Froup were supphiod with 120 CONLSINIRG U (Ao O bl withy u}’
costuming (",
Thene plants i mat produce 0,

Giroup 2 Plants: (O™ & 2HAD =t C 10" + 10"+ O;

- These exponimens shomod Bt ony pen producod dening phosoynithess comes from walgry

Hade of Ok in Photevymiheus

Somroe of Oy

® Coarboa donade acts s carbon sowsoe lof the synihein of orpasic compounds in pholosymihey,
Therefiee, plasts arc known as autotrophn hecause Ehey use imorganic compounds For il symthesis
of thewr

= Reduction of OO nlmed.nu lipht-andependont reactsonn of phatosymithesis by using ATP angd
NADPH iprodacts of liphi-depondent reaction). Dae 1o thes, sugar is formsed. This shows tha
Plsstoyzshon 1 mot ponarhle o the absencs of OO

. Aot 10 peroenr of total phosonymahenn o camied oul by ormestrial planis, and the rest ooouns in
ocean, lake and ponds.

- Aguatic photovymitheni orpaninam e dissolved Ok, basarbonaios asd soluble carbonaies that arg
Procnl i W an Carbos Mure

* Phusosymtheus ooturming on Land wilues stmospbenc CCh. Air contains 088,04 percent of CO;.

F CEITICAL THIMETME Y

‘ L The splitting of carbon disakde 1o farm ouygon gas and carlson compaunds eccurs
during:
1 A, Photonyetheus
| B. Resperation
| C. Both photonyniheus and respiraticon
e . Nenther m,wﬂnnm: mpmum

PMH('DJHM
- cmmMMMnﬂnuﬁJmmdpnmlwdnhwnﬁlbwrh:rdh:,ruw
ol wall of mesopinyfl ol Saoemuts pee fonssd in larpe number in a loaf. Their number is
1o the aemouet of pan difliaing into the beal. Srevate cover only F-2% of the leaf
wmuquh-mudl;.ﬁmhmﬂl 80 diffune,
mimmmis—n
Tt emtry ooff 000: st ther beavey doponadi. upash the opohing of uamane,
. Sacema i o oponing seTowsdod by geand onll. Because of peculiar structure and changes in their
shape. they fopelate te apening and chosg of somats.
Siompty pe sdjutatir pores. which wr,
(@u;!hqdl}!ﬁ:-bm('ﬂ in Poquined.
b ehucom ot B |

AMEi Hul'-\!ril l‘1|ll|fl'"-'i"~lli‘.| IR ANDPHOTOSYSTEMS

L] nﬂn‘]ﬁ\nﬂl mm
- Oroprall eguts of pletomymihais iv

600, +12H.0— 25 4CH,0,+ 60+ 6H,0
1- Those pradiscen ul' photoymibeus consist of two parts Le. light-dependent reacians. and ighi=
L afsdepenadond rositscn

bt DOCUrS iR grana on
aimkeiTe sl VDt t.“ﬂ-.,_.-*'-"“'”m"“""- o
L pendent n
,fh ATP and NADPH, Since these mvﬂ:wm“:_““hmm ey
also eccur in day time, In this phase, CO; acts as inpat which is comverted izso GIP, e ospar of
this P‘Nﬂ'«'

Mm.nl of Plgments (Photesystems

Phososynibetic pigments r:r: I:IH into clhnzers called photeryanm.
Photosysbemma are meant and of sl e L ‘
e abrorption and ubilimson of sl ey = o lvcsted o
,.u;h wulmyxl-lm l:o?lun of two parts:

pernipheral pan o oy stem is called aatrmng compler = buch conssn aoewory e
'Illl:h as chlumpl’:yll *b" and carodenoids, which channeline energy i rescticn cemre.
The central part of the photosystem is called a8 reaction contre 3od is constested by chlompind
*a" along with primary electron accepior and associated electron carmers of doron Tamspont
sysiem. Eleciron iransport lr!vim pllﬂ rode in generation of ATP by chermonmonin,

e — —— w
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Topes of Phasbesysbom

Electron Flow from P51 ts PS-J
. here st plotosnyndoms: PS-1 and PS-11. These ang named w0 in onder of their diacovery, and ol for

e onder i wsch ey oo in the thylaliod mombrane
P34 e cliioroptall a” moloculs i npacton centre wivach absorts manimum light of 700ni, benee
caliod P
PII1 b e o chiomopindl *a" mollacelé in reaction oontre which absorts mavimum light o
e, henoe callod P,
Ao ciboropiadl "s" can sbwork hipht of & namow wavebengeh, it wirks with the pigments of amenng
coemplen 10 pam enerpy from o laeper pan of the spectum. The plgments absorb light of various
wavpkengTia. an pam aloag thow pased encrpy s chlosopln ] *a" of the reaction cenkre,
Whes the enerpy reaches the chioroply il 8°, i electrons bovcome #0 excitod that they es2aps and
move b d nearbs clactnon tramencet chaia. In this way, chleeonindl molecale is axidized,

| 'l‘hll'l DEPENDENT REAUTIONS
Sach types of reactiomn, whnch rogeisr light and conutitule that phase of photosymithetic raction
dareng which lipht cnergy is absorbed by chioeophnl and other photosymihetic pigments and s l
ooevenied mho chemical enerpy are called Mg roactions.
A o roec of thes enerpy comveniion, peducing and siimilsting powers in the fmﬂm“

The emcigized clectrons, captured by the primary electron scceptor, now begin to fSow & PS.J
thecugh an eloctron transport chain,

The ehecttons mave from primary electron accoptor (phesplyting 10 plasssgsinone (P s
u;:mid:rﬂ#w rmhhmmmqm_m-um

The cylochrame complex is ot only am eleciron camier but it abio works 45 protes pamp. The
clectron flow through the compley timulites # o pamp the profoms from dmes 1o
thylakosd interior space. In this way, the energy of flowing clectrons s ransformed it 3 grauions
af protans,

The peoton gradicet activates an enzyme in thylaknid membrane called ATP rynthase whach sot
omly moves he proton back into the stroma but sluo catalyres 3 reaction m whech ADP s 7 are
combined to form ATP,

Thas whole mechanism which mvolves m:m- [ ehecimas, pumping of proees and poserison
of ATP by thylakoid membranes i called

The encrgized electrons, after their energy, move from comples e

pml'l!quhirc-l Wu.ﬁ?"ﬂ-uﬂm-hm

(SADFH = H') and ATP aoe formed. Both scmporanily sore energy and camry H' ulhgum
edcpenda frachioon.

. mm#anmawmm.‘mmmmﬁmwhmmh
callend clermabeemeris. The mos important eveed i Hpht reaction i the production of AT,

# B & peodommass posbreay of lipht reacison in
bphe plasity thed coouny in rouiing. In thi
procos, both photonsieen aee wtilened and
P choctroe tramon chaem g imvolved

® Formatae of ATP danng eonoyche cloctron |

g

A i |

- f i

i

% 'a
am ..Il ! '!L
"Ln' E -. : 1 !

| Redex Reactions in Living Systems:
In ETC, all molecules oxidize and |
reduce in the same manser  and

fura B calied non-cyele | soguence. This onidation and reduction [ ' 1
photspbenpihon atie produce energy that can be utilized for | !
. Memeryelic iphonylation 18 a0 | ghe formation of ATP in chemiosmois. §
calliod Farkeme, daz 1o fiow of cloctrom in | ; -
Labune ] ‘
Mochaninm i"
Iemponant saeps of Bot-cyclas plotophouphon litson st 1

Almsrption of Light by PS-11 sl Encitation of its Electrons

When photonn ssrile the sntenns complen of P3-11, the two electrons become excited and begia i

move gloeg the woms of droromt ppments within photosyvicem.

. Ultismanchy, the abseorbod cnerpy reaches the reaction contre of PS-1| (Pisa) and caaes its clecirons.
s e v, v

® Thene cuced whoctrons afe captord by the primary deatrom aocopior of 5.1 and beavies aleotren

hodirs i the photosysiess bebind making chiorophydl "2’ a itong onidineg ages,

() Phetslva of Wter

- Thie ehectrom bodes of photoyvtem mst be filled so phosolysis of wader occurs in the presence of
woder splisiing erurymes sasocuried with PSIL

. Water splamting complen. in the luminal side of thylakodd membvane snd consisl of nanganess
chinter, 7 coemplen the Ememodine choctron dosor b P 680 ) el s e isied proigin,

- Whan waler peacts with onsduned state of chioropln | in pholmyatem, 0 breals g [mie 1°, I,
and 1505 The ehoctrons rcbesnod from waler ane used fo Gl ihe eleciron holes ol PS-1)

- N— - E | p

v VR pmnrdn WJ

Is_.
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{ivh  Abserpiien of Light by PS-1 and Excitation of s Ebtcirans

M Whszn Pa i the reaction costre of P5-1 molecule absoths photond of light, electrons ane boosied ta
s lipher energy bovel. P molocale pasacs these excibed clecirons to a primary ebecinos sooepior
of P5-L thas creating “eleciron hales "

® The eloctron holes of Pase 29 filled by the electrons received from the Puss (PS-IT) via eleciron

(%) Ebcirons Now from P51 o XADP

= The primary eleciron acorptor of PS-1 passes the photo-excited electrons to a secomd electron
Eanspon chasn, These clectrons are accoptod by irow comiaiming Ferrrdaxin (Fd),
An earyme called, NADP reductasr fa Flevopretning transfors the ehectrons from Fd to NADP,
NADP" combines with elecirons and H" 1o form NADPH.

- Cine photen evelles ane clactran,

Pawspe ol Electrons
PS5 11 — PEA —= Pg — Cytochrome Complex — Pe — P8 | =« PEA — Fd — NADP*

End Products of Light Resction

. HADPH/ NADPH: / NADFH = H

- ATF

- Moloolar oxypon

posential o reckin I peeired b o)

memﬁwhwbquh-
The rise m MADPH and deficit of ATP may stafmulase & temporary shifk from a non-eyelse o cyelic
chociron fhow wntil A TP supply catches s tie demand.

- In this mechansum, amly P51 i wdifzed.

* It absorbs energy froen photon. “ﬂumm‘rndmhmﬂmmﬂnnfﬂaldwmm
boosied up to higher escrpy bevel. Such excited elecirom are first capiured by the primary efioctron
acceptor of PS-1 Them they move shicugh an eleciron transpon chain containing Ferredoain,

ToPic2 3 : H
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When election passed from cytochrome bef compler, ATP molecules are generated hg,-
cheminsmasis.
Finally, the electrons afler losing the encigy return Back 1o P i P5-1 rescrics omtre. There i as
production of NAINPH, e occaerence af phodolysis of water and thereliore, ae srleaie af O,

ri ™)

¥

Com lrl-mn ol Cyelie amd Mon=Cryel Ic Phosphorylation .z
Elmmﬂmimm:ﬂ Electrons are reused
‘ First electron donor is waser First electron dosor s P51
It involves both P51 and PS-11 PS-Il_ It ezrveldves oaly P5-I F
It ks bomger pathway It 15 shorser
It is normal It oxcurs whem ATF is bess and NADPH i more
It penersies both ATP asd NADPH __It peneraies only ATP
Ho0h splits S Ho dioes mea spdi
Last electron seeeplor is NADP Last electron secesese b P
Oroypes o feleasad K  Choveen is ot releasad

3 Wlilthnlll: lbllonlng factor do mot contribute In the conversion -nl'n-n-c_nic
photophosphorylation to eyelic photophosphorylation?
A, Low ATP peoduection B. Fast rate of Cahin ycle
C. Oeher process alio uic ATP D. iHn;r.h level of MADPH than ATP

S LIGH T IADEPESDES ITREAL TINS |
® The light independent phase/ dark reactson Calvin cycle takes its mame from the fact that light is noa
direcily roquined for these reactions 10 oooer,
= This phase requires the avadlabiliey of NADFH, ATP and 00, I thas phase off plotosyaibeias,
NADPH is used ba peducs COzand ATP 5 wiad 1 indodpraie coerey.
* Finally, 00 & converiod imta GIP, which & Later used 1o malke glucose.
- These reactions: take plac in stroma of cileraplad.
w It i divided inio three iteps:
(i Carbon fixation
{Eip Redistion
i}  Regencration of OO soceplor

TORIC-Z

P, -
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. Carbon fistion nofens 1 the miial moorponton of 00; e orpamc maicnial, Ritudose |, 3
Pepbunptae (RuBP) 1t poncrallly refomed s OO0, scooptor becaune i is capable of combining
w00 wish the bellp of Ribulose-], Sbisphosphunle carboxylae ovypenans, (RulhCOL, which
st abandant protonn o chikoroplaats and probabidy the sl abussdant prolein on canh,

. Theoe mtormodiate melocubes of sin carbons s formed dunng this reaction. These molooslos are
deiphily smstably and et for wach & abo time that they cannol be isolaled,

- Fach wn carbhon mokocules breala down 1o form twa molocules of -Phosphoglycerase (3-FGA), 0

0+ RuBP (T — C; Intermerdinte compousd —= 2 PGA ()

Redwrrien
- B whis e, win emadocelien off -PGA rract with six ATP molecules, & phosphato from cach ATP
n sramdornd i oach WPGA r

- bn thas way, -PGA melecule comvenied into |, 3-disphosphoglyceraie. These molecules are then
redared By NADPH and finally phooreldchyde 3phonpiaae (GIF) molecules are produced,
®  Toul s molecsies of GIP arc produced is this phase bes anly ane molocude i released from the
yehe whale pest of the fve molecules is used 1o repeneruie the OO, scceplor malecules in the nexi
plusr
WFGA)+ SATE + NADFH; — &3-PGAL) + SXADF" +GADF + 61
Regrneration of RullP ’
- It pltaane, five modnoubes of G are used b repencrate theee malecules of Rulll,
- Ths comverubon nogquines caarpy that is provided by AT from light reactioen. For repenenstion of
3 modacules of RuliF, 3} ATF modocules afc cotramed.
SLPGALY# JATF — NRulll) + JADP + 21,
. However, in onder 1o prodece phecons molocsle, two malecules of GIP are required. The ovenall
process of Cabva cycle i representod &
3000 = ENADFH + SATP = (Cli00 + GNADP" + SADF 8 + N0

| DP | PReP BOOK
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4, Cabviecvile bs sl knewn o dark resctbom, n evelle pathway uslng produacis of
light resction, carbobydric b prodeced. How many maolecules of AT and
S ADPH sre wued b synibosis of & pabyener having 20 glucose molecules?
A B0 AT and 120 N ADPH 1, 360 AT amd 240 NALDPH
C. 180 AT and ed NADFH . 180 AT andd 1 20 WA

£ Assmme o (s iskold s semschow pusctared so (et the interior af the thyiskald b
Be kenper woparebod Froam the soroma, This damage will have the mont direct effeet

on which of the lolloming preceuwe?
A The splistisig of waler B Abaorpiion of lght enengy by chlomphydl
[, The redusison of NADM

iC. The svathous of ATP

ﬁﬂmtﬂ'{ﬂﬂl‘ﬂm

a—— ol - N —
Wien ﬁ
. I:hi..lh‘ﬁ'ﬂl.' ATP and MALHA I
O, AT s MADPH; mie the
: ’ arg wiod 1 pecpang ﬂ.ﬂ:uhﬁ:m
oo prowdisis. [{‘.;N

CELUUVEAH EFESPTRATIO N
Crllalar pesparation 1 the unis el proces by owBach odganivm breakdows complex compousds,
amigeneny carteon on @ way that sl the oclls to harvesd manimum of sable energy and o made
sk o Celh im o naep by maep breskdows of C-chan maleoules.
- Exscrmal noypiration snohel ouwchange of roaperatony g between the orpaniam ssd (o
o ireEEeTY
. Collaler rouperaeon i dusrmbally @ sanies ¥ oo
* Tha rrwest cowmrmon Sl wsid ey the ooll 0 pronsds enengy by ocilular resparstion is phacose and the way
s rEriablaend diferrds oo Sy el af s
T;-n-li(‘l_illnpli-u
Tharer sre rao topees of Pesparissn: arseki ol asssrebic
. Fira ey of oollular nespirston rﬁl;:-:d}-mmuiphu-;:lmntm inlo iwo molecules of
P e sdwd | ow gormrren o sovodug g ansnrobeg Fesparation
. Thmlﬂfmﬁﬂulirnﬁuﬂumhuﬂ-;mmnpm’n!ﬂﬁnﬂlﬁ;m
- Tﬁiwm-mmﬁhﬂmmhmimﬁhﬂmuﬁ.

'l--nft:-

Resotasts Lihucone & O ﬂluwle
- —r imssives complese bresidirwn of | Imohes incomples brrakdows

hscne nli_;'l:au

. . ic aced O Aiyd akooha] & |
l;ﬁl-u.um 1, M0 wnd encrpy 0 acid or Bt

Tomal: 40 ATP Total: 4 ATF
| ATF Formed | Net: 34 ox 3K ATP Nt 3 ATP
[ Laation in Lakaryotic Coll | Maochandng € ybigplanm

o2 =5 = U,

ToPe2 5 7 ]

Lastie Ackd Fermentatien

Heapiratine
hﬁnmmimhﬂtnufm-ﬁmﬂfmp hui-p

nabere of final prodacti,

Alcoholic fermentution i o ey, | ot of u Sl Ervemored Py S ncartrny Laku
ol pymavads io oot s then pediachion of de ey AL 0 ety aboeded
mmwmh_ﬁﬂm_ﬁn—ﬂu-ﬁlﬂﬁ:

'h'hm-glnﬂ--mm.hu;i--h_n-dm

2 Ethanal 2 Acetaidetryrie

Ilmlnuf#lm?m Fnlh-ﬂb_r the pedaction of

Ilmhmm.lﬂ-ﬁﬁrﬂi
Irsrraeeed mied ol anisnali duriag srenuous plyscal
sctiviiien when oxypon vepply B eahsusiod. The
arcamalanon of lactls acid came muscle fanigee
and e les b ome unsbde s conrect,
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R e e L T TR e s A
Aprritag rrsgeriae i3 8 catahods oo wbach smodve comploe o idaiive brealdng of
Eedeyalen, asas B .—urlﬂ-ﬂmﬂwﬁﬂﬁmnhhﬂnlhﬂ‘m
e el on imat Pl
M Ghoolyus

T Lﬂnnﬁnmﬂn:knmﬂwnﬂﬁﬂr

W
g Lidyoodyss i the bresldown of phatowr of similar beusss s twa malecules of pymaves B

nbsrranph & sorirs of enry ot reactsien. rokoading some mebenaies of AT and NADHL
® It oxry on Gyl
0 y eskors phac in the abarmog | dnsrreddc ) of in the prescmcs of T | Arebic),
= Errymmes, ATP asd Copnryme NATY aoe evsontial For glycalynis,
!J"hﬂ - Phases of phyoalyw Phase and avidanve phase.
® iy Pa i . R
- pelarer 15w mesimen phans: 10w hach Ben ATT molodulos arg conaumed, [ end producis
mpimr.ummu:mmmummgmnu
> mwlﬂu#ﬂiﬂﬁﬁlmﬂl - l'Illf.ll.lsp'.i-:r ud.::ul rl-l.F'ﬂnl:d'!n'l H&T:l
LS L1l n
m-ﬂu-:.uh-pm TP moleculin o

. Which of the fallowing canversbans shows the sctivity of Kinase?
A Pyruvais b0 soety] Co-A
B 3-Rasphosphaglycorase so I Hmrﬁnﬂm

D.l !ﬂnﬂhﬂ:hﬂuﬂm
« A semmary of ghycolytic rractbons s ghven, Mention a point where redox
feaction b lakisg plece.
i, vy’

& | &

Pt | Felbwsplumgrluats

I K DP|prrer 800K

Taasdugin
. Todal powmsmmpeion of ATP during ghyeodysis is 2 ATF mobacubs.
w4 ATP maslcubes.

& Tastall produaction of ATF durisg

" Mt prodedtion of eengy durisg
[

~—

I

@ 6 6

|y ﬁ[

I
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N Hydratlen

# Cla-agonitaie s comveried isto i trse wills e sdifitacd of 100

dl. ihnbdative Deearbanylatien

. Thiv in @ vaaeanep proceds, which el avidanom debpdrogradios of iiodiral, flloed b
decavbarylanio o Form o-betoglularse.

The hydrogen sad electrons whach s relessed from mecitrae st Wien wp by NAD" 0 form
AN while carbemyl group i eebeansd in the Form of C05

(Tuldative Decarboaylstinn smd Addiviom of Cad

n-kploglefarald apiin Underposs otiditig decartony lation. The hyirogpen s abocirons. = hech e
released from a:ketoghatarate sre then up by NAD" o form NADH while tha carbavyl group o
rebeaied in the Formm ol C0k. Tham, i cormbines with ooemryme-A o form mcomnyd Co-A.
Farmaibsn of ATF

Coensyme:A i removed from sccingl Co-A 89 form wccwmate by the sdditon of HAO molocule.
Tha praction heleases sulThcient onergy which m e o penarate ATP molorsle.
Dehydrogenation®Hidation

Succimstt underpors dehysdmpmstion onklites o form femarse. The ydropen st ebactrons
which are released from succinate are tken up by FAD 1o form FADIH.

", mmgﬁ.ﬂp-u;m;-:h.uu  bn case of MODY and camse H:h glucowe

. Phosphalnsctokinae

-

Fﬂtﬁﬂrﬂuhﬂﬁﬁmﬁumhﬂn
moid but B i convenod inso lasctic acid during
anscrobic  conditioen, This lactie  acid
fermemation mives MAD® (hat works in the -

'll:."lllr.

ehveolvais 0 maistain  minimum  wpely of Hydratlan
emcrgy in anacrobic condition Le., 2 AT AN moleoule i sdded s famarsse 1o form malksle.

Salale undérpes dehydiopenation ausdalion i Produd oL SRR
The hysbroqgon ard clegtrons which ary rebrased from malsie sne akes op by NAD o form NADHL
Wﬁhqmuﬁﬂﬂmﬂfﬂh!ﬂﬁﬂ

".:.‘.F

Il..lﬁlaru"'

KRERS Y
- T cychic motsbolic pathway wan dncovennd by Hritnd Seiontng Sir §lasa Krebs, Therefoee, It ia -
slso Called citric woid cxote of tricarbaaylic ool [ TEAD cyele because the firn compound which is
formed 1 the cycle i Crmle it sl Ut comtaing thiee carbonyhi oums. The Krebs cytle 4] lssdtrute
oemprtiecs lodbomang s
HaAD®

Symehauly
Acetyl Coh snd HA molecube combing with ouslosootste i foms citrate/citrie sced. 11 is te Bt
prodac of Krobs cyile. Coad i Mbiraied

[rrhydiration .
Clitrnie mmderpors re-orpanieation by e remoeval of [0 medeouks, The resuliesg compound is ol
i

)

'z: i ]
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. K DP|rrer BoOK
Cheminansaiis and (hiidailve Phasphorylatisn
- {Fiidstive plosphorylation i the aymihaa
of ATP molecules with e hilp of omergy

litwrabed duving eoiduiion of sedeced co-
1,‘..; :,.,.""P l—f;:’mmmw
1-.r -

10 Al of the following reactions invelve in roductlen of coemeymes cuoopis
AL Succinate to fumarsse i, lsocivrale 1o o-ketoglutsmie

. Pymrate so sooiyd G Ik, Fusnarate 1o malate
i1, TCA oxle lmvebes Inter-comvordon of carbohpddraie molecules. Which af the
Hlllirm iag reioe takes pleoe saly ll-l?-l;rh[lh dadipibitien al one cyche?T
L. Reductinn

A, hammoriratses
C. Oruiduinon ﬂllw-llhm.'.-lmm

ﬂﬂ'ﬁﬂhnﬁ}ﬂﬂlmm#.tﬂ ﬁuuﬁﬂﬁarHﬁnﬂnﬂmMﬂ
F AL

Jlmlmﬂmpﬂhu. Fa amadl Iy,
W in conbeuiliad i i mrapribrans afed arvedves i e mearament of 117 from e membrang s

B it Bl st
Fyelemeniary paitiches sre B hesd:lde part whach i propecsed from i serfc of te s
A wards mans.
e ATP synihase becomses active only when a H* gradicst in establishad.
w 1.-.1 The enerpy of peoton gradiend o wed in ataching & phosphade o ADP mobmsie.
e nilaten of of moleculs of NADIH; prodsors § AT molscules while oudafuon of FADI ; forms

RS |”7]l'l 1|IJI1.I"'=||I|.|H|| AANSFORT AN
L Adfor kvl ovile, mont of B ooy - =

Hl!l'-:;tn-l-riﬂnﬂ‘ml:!ll ey 1._:» Line
el FADH, molocslen mhuch will g8 | perpy Production in Living System; T ¥ 2 ATI mobocubis. The theory of A TP prossction by this medbanem is calbed ks
e rcy Wecwon Traenport £ 1n living systems, energy is being releasod in Jf;j" p)m"\ Ascompared b photosyrifes s, bere purpreng of WY i scrons thae iy membwane of sstochotdne
Chain (K1) : bits a8 per vequirement of the body, This s / ferbwern mateis ol et hondieon and melodBodrion s ey -membrans space

8 The rosdmiod NATHE s FAIDN, are
oaslned and thow  cloctons  me
panarsd Blonp b e of ouslilesn-

becingg doms 1o avald (e release of exom beal
encrpy and denateration of peoteing including

ftﬁtﬁnhhfﬂmw- GRS,

B 1 e vacagon cran f
ATP gyrenane /
1’

{h-puﬂnil:!l't
The weempuanerts of 1T anclude o
1. MADH drndenpenie oomgden (1)
& FADN: dcindeaponans oomphey, iﬂl
L Commrymme ) [Wimgwiaent
ﬁmm:ﬂmmr— eogovnet Lo
S. o cosmples {1V *;!—uqu.
& Cysnhevms ounding 1y ey
7. ATPasr oomples (%]
= Cwninghrgemas, Brr oloviron Wraapart ntormedisars cearfaindag haes of related prosnhane gresp,
s wndprpos wadpngy o hustepes of sion slom.
ra:-qwﬂﬂuu—m
SR o dnsdared wilen ol Feacts with ALK | dehydeopenase oompdex (1), kctrons sow men ta

D aaryme ()
16 F ANy i 5o b ovundired throsagh T, i ab band over i ebectroms b oo-eneymms 0, vis FADH

Sibrytrnprra ol Coempdrs (11
" T P vty o deoteravs from ooemrymr ) ane now iransforend to cytochiome redudtase oomplex (111)
wihialy Bamddy oo it clociresa. 10 Oylocheoms €, Liks co-onryme O, cysachroms © |5 also mobile
T of chaitros {'ﬁmfﬂllﬂﬂﬁmﬂmhiﬂﬂﬁﬂﬁt“'ﬂ.
# ,  Fmally, the plogtrons are iesssiorrad b O, which is g slemale scooptor af electrons, Rach Oy
b ks g @ il of bydleopen ions Trom the spao, solution, ferming 10,
Enerpy relpaned darng panaape of eleciness (o ome carrier 1o the et i used 6 pamp 11° from

imtochendinugl st 10 the e momibe o, spaor, Thone see Sliee such wiles, codres fij b
dheg omrymrs prosond i ithe BT - T

' 5 YoRe3 ' =
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- cmica neEmEY f
2 wu-mnh-rmnmm-lwamp. %

- 1 - R - t’“
Sarvina b Lienen Lusrrsen tis St the proka iem It Mhgivieg
Mafrin 10 micr-mombang | Inier-membrase  spac o | A 2% e . -
Cyloplsem 10 ponplaseid | Periplasmic e I

o e

One mole of Glscose has 686K cal
i jen C= 1 bomad. Oin the other hand, 16

EEEEdaemm T

| ATF are made By glycoli e
| 4 " A'E;H for ghoolyais would be 2 ATP (4 AT -
Fury-aiT ‘ A mmhwﬂmﬁﬂnmlﬂf
Phase  of T?"mmwmﬂﬂrmhu
phoolyun 406 " o o or e, andd conln 3 A TPy i others,
T i w bl s e el Temoncaon it yiehed ool merodes
=i m
Tjﬁ\ﬂ' 2 WAL & Bl Tt A s e
¥ | Sulinsras level plmphorylstion
Knebs Cycle | ¢ E i I‘r‘l
Yol Vi — T %00 tmmurn .lmmmh - _
] AT DR asad M0 E 6! L : I:l-'v |
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u‘-llmlnl.m

g [t

hfhnuﬁ:hnmdmmhmh;m

Series of  roaction  alwayy
feedback/Allosteric.inhibilion methoq o

Bcheria whille b6 are masde in & cukaryotic oll, mﬂhmhﬂw a
Mhllﬂm&uﬁhmlﬂﬂyﬂj‘ﬂi )
nmd- eytoplaum.

is
impermestie for NADIL. Thercfore, at the e ?ﬂgﬂf“‘wﬂ“ﬂ”ﬂ 1
dmmmhmmd f its C-H bonds. ""'ﬂ-“
NADH are eransforned smade the minochondnion ‘“TI :;:h " ,““ q"
ﬁmﬂb,rmmdrmri.n AT when brenk thoir ""Hﬂllhi
mmsboshomdnial mann 1o prodes tan makocules then 7.3Kcal. = il
of FAIML. Hence, four ATPF moleosles sre )
produce smdesd of e ﬁn.aﬁqdﬂ}ﬁdhuh! 1 1A e

The w bude s summenarized in he fodlowing lable!

=’ — a nps o etop
o AT are made by glycolysds.
4 Net uuru;hwlmumdh: Amgmm
‘ A
Payoff | INADGH Ehldjhmuﬂmﬁ in moch
Phuse  of mmﬂEmh:-rhumhmﬁhlq
hycalyun 4 jt) b s b i g, and coats 2 AT in o
‘ | Tl e v bt v thhe i fTorences in et yield
[Fmeae TRAGH = 13 (M '
Keebs Cyele [—FRABH——1—] Mﬁmﬂm
v — Al T
L . 1 Complewe broakdomn of
- ATP | €Oy and HA0, el
Toric 2 .

KDP|PreP 800K

[ 1L wiml e -ﬂrirdlmrhhnlnhiﬁll‘tﬂﬁmprﬂmnhl!-h
percintage yield.

lhrprﬂllq-mthn 0t means Bt s ll'llil o

daa

T,

LT
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13, It is possible to prepare vesicles from portions of the inner membranc of the
mitochondria, then which ane of the follawing processes could be carricd en
by this fsolated inner membrane?
A. Citric acid cycle B. Photophosphorylation

D Oxedation of NADH

14, A process that invelves regeneration of NADH is:

A Glycalvsis B. Lactse s fommentation
€. Cridative phosphondation D. Aleohalic fermentation

15. ATF has all type of relations with phosphofruciokinase excepi:

A Competitive inhibtos B. Mon-competitive imhibitor
C. Foodhack inkibitor . Allosteric inhibiios

C. Beta oxidation

Chemical Compasition of protoplasm

= {iFl HESF CifNTES]

Intieduction 1 Rislogical Molecules

Impartssse of Wabor
Carbohydrates
Prodeins

Lipsds

m:lnv: Mu IRM}

INT RO I GICAL AHMLECLLES
WWHIMHWMMMHM-JMM‘H
chemical procesies oocuming in living
Ahﬂuhwldnﬂmimhm » physaclogy, bocasie
:Ilufﬂtmﬂummwwfwﬂﬂm
pespiration, micle contraction, flow of information fresn sechous, informmes abou sbnormal
mechaniiss with beadi 1o discaie, amestigation snd enderstinding moat chullmging and
fundamental problem of biology and eedicines. can all be descnibed i teochemical 1orms.

Approximaiely 25 clerments ouf of 92 nadondly conumeg demmts of crth e found in fiving
beings. Theie are callod bisefomends. However, leman body i composed of only 16 aff these
bicelements.

These ¢lements can be classiBod o6 the baiss of their proportion = organmams. The @s cormmon
kaoelemenis that constibste 99% of protoplasm are calied major bioniomenzs,

Mimar bioelements are those tha sre found x5 less than 1% whernsas those (it 2re found as loas
tham OIS ol the protoplasm are callod frece alemraty, The felstive percentages. of eoclemenis
are mentioned in the followiag har chast. -
Thae binelements are oombised with cach other xnd foem thousands of i flonms Bsomedonle which
may be svpaaic and lnorpeaic,

s
B ERERER

Ottver Blcslements inchude [3Bout 19%) = potassium mm
(5L chioring (0155, sodivm (01 5%), magnesium (R0Ss],
Iading (trace). rri
Thee tabde below sbows proportion of diflormt biockomenti in a typical bacterial and marsmal ian o,

TOPIGS 7]
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_Biological Molecules

o Dislald Cdl Wetphi

Harte u_llflil*

"-h!riillllilgul. Cell

L
TanLEnOe

® o coemponnds o elecirolytes can be eandy disolved m waler, non=ionsc'non=podar subsilances
huniag chaspod proupd in thel molecules can alio be dissolved in wiler, ]

- Such componnds, when dissolved in waler, dhuocisies inio posilive and pegative sons and ar s
mone favorable sase 1o roact with othor molecules and dons. This i the reason why all chemdcal
neactions in bving beanps ocowr in adquocss medsm

= > 40

mh“mﬁuﬁwﬂﬂﬂmmmwﬂm

‘MmmmmmumﬂmmmMMI if remsved
from oo monomer, aad & H™ b romoved from the other 10 maky HO and a covalent bond ia

Eormod betwoc B monomen.

The Aysleodynls i cosentially the reverse of condesastion Le., the breakdown of an

ofpomtt ity mer into i monomen by the addtion of H:0 malecult. 7
IMPORTANCEOFEWATER

Woaier i The e of 1) 50d n mear abendant compeund in all anganiams.

B vanies. from 65 1o B9 in daflerent orpanium.
_maﬂuhmm-hﬂm-!mnhmnﬂh Jellyfisk has
cuorptenally larpr smoust of water 12, ¥ (henoe the body thows
ln.n“#ﬁhmmmlﬂuﬁuﬁmhﬂhlﬂmuﬂ

oy

I actn 2 e cuidnon around ongass that protoct them from trassra.

Buochemseal reaction bk place in gt prosence of waler,

e akis ot e n ey bdochersacal reactions such a1 kpdvalsls of macromalecubes,
Bt 5 adi st a0 e il 52 remciions like pholosyniheain.

Polariey:
In cane of maer, the ahwrng of eleciroen between oaypen and bydrogen i+ 5ot equal, 5o the covalem

beomsd 1. proar
A poder covalend botd o o chemical bond in which ghared electrons are pulbed clover 10 the mose
ehocteriarpatres 885, falanhg if pataally epitne asd the other stem pastially positive.

T, 58 HAD, the ouypen sioes sotually has o olight megative charpe and cach hydiogen alom has a
adighs positrve charpe, even thouph HO as 8 whols is newtral, Becwuse of is polar covalent bonds,
water i poler molecule Le., it has 8 alightly segative pole and two slightly positive polics.

Dot b ol oo, st bt impOrtant propertion |e. ummmummw
bl colarisos, adbbiion, high speaific beat, high beat of vapourization, hydrophobie exdhisban,
pomarateon and o density of ioe.

Thes s poldarsty of water molecules that makes. it an excellent or universal solvent for polar

|PREP BOUK

i drntﬂ hands are expecially Is for living Becaane:
B A’le:ﬂ formed, Lhcynwh:Lm -ll-ﬁ-l

@, They occur only inside of organisms

€. They are strong and maintain physical stabiliey of molocales
[, They allow bmluﬂiﬂl malecules io dissolved i water

pecific Heat Capaeity:

: fleat capacity can be defined & ‘the amownl of best Fequived for Svaeswm acrass (1 C) B
jempernture of | g of & substance’, The specific heat capacity of waler cam be rrpresrsned o sersber
af calories required 1o raise the temperature of I of waser speol 'C (1 calone w 4. 1803

= W ater has relatively a very high heat capacity than any sser substince e o s ydogen bondng,
because mach of ihe heat abuorbed by water is atilined in the Breskdows of bydrogen bondag

[ue o this high best capacity, waler works ss fompevaisne sabilizer or Frguiater for orpansees

in i hot environment and hence protects the liveag matonal sgainal mddes Sermal chasge,

jieat of Vaporization:

Amount of heat required to change I of water from lquad o gaeeous stae n called koot o

Specilic heat of vaporimtion of water i 574 Keal iy,

Evaparation of only 2ml cut of | liter of waser lowers the semporsture of remanmyg #ml by 170

The advantage of bigh beat of vaperizstion of water is thad it provides cooling effert i plants and

animals.

cobeslon and Adheslon Froperty of Water:

Coherian is the anrection among waber modecules which enables them i sck sogriber.

Waler fows lineely due to cobesion.

Water milecules alio have sttraction io polar surfaces. This ssrection o callod sl

[Eoth cohesion and adbesion are due o hydrogen bonds among waser mobnoubos. Thoss properiso

emable it b0 ciroulate in Hyving bodies snd b0 a0l s iranspert s,

E.g water lows as protoplasm in cell, as blood in blood vesscls, 2 mmporting Bl n e

conducting fissues of plants.

iiydraphable Excluslon

Hydrophobie exchision can be defined s “reduction of the oontact area bebworn walsr s

hydrophobic mibstances which are placed in waser”,

W Far axample, i1 few drops of ofl are placed on the varfsoe of water solution, the oil drops. will s
kO join into a single group,

# islogically, hydroptobic exclusion plays key ol in malamleing the Uiy of Spdd Slaywe

&
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hich of the following pw helps fce N‘llul an iillr‘.’
igh mumber of hydropen bonds B Intra-maolecular Covalent bonds

" High heat mﬂ:} D, lomizatson ability
Hﬂld Waer

. H:0 o H= OH. o m a reverble roactse.
. A1 29, e conorntration of each H" and O soen i pure water is about 107" mobeaiy,

- H* e O somn talkor part on masy reactioms thit ocour s oell,
Dhee 1o somizmtion property waser beluve o s0d of bass Le. amphotenic in nature, It also behave,
s bafler dat 80 B padwe.

Depmiry of W wter:
ke float o water, This @ because sce is less donse thas water. The reason is (hat ioe has & gigny

are wranged bile o latice.
In frocsng weather, soe forms on the sarface of ponds and lakes forming an insulating layer shoyy
e water below . Thas provades as eovirosenent for some organisms to live under the koo ungi]

meth

Thery are componed of carbon, hydrogen, and oxypen. Mostly hydropen and oxygen are fousd i

G FEo B 0= wader (1)

- Ohemecally, Sy e defined m *pobybopdrony sldebydes or ketones or complex substanses which

Theewr pemeral formule i CHAD), where ‘x* i the whole number from ihree 10 many theusand;

wheress "y ey be same o difTevent whobs number,

- Sample carbobndoaies pre the mass soarer of emergpy i cell

Soeme cartolrpdrates e the main constiterat of cooll wall i planta, fungl and microorgandismeg,

Exsspies wre ccllabons in wood, ooticn sl paper, starches present in cercals, rool. tubsers, case

. Thesr mais soarce b procs plasts, which peoduce them by photosynthesis, Even all the other

compounds of plasts e yynibesized from carbohydraies.

Carbobydrates combine with proscas and lipsds 1o form glycemroteing & glycoliplds, respectivedy.
Z55)

di l'l"-ll“"i P"'F""hl- Glumh Illd s M Ht’ the eell i‘h-*
achd 18 polsonous. Their differences must be due to:
A. Monomers B. Macromalecules

» ¢, Functional groups [

Less soluble i water
e la
Jiydrolysis Can be hydrelyzed
f_p"mﬂli m 7 ;
. _ o tcchande)
rurmher of carbon On the basis off
aloms e tricees monoasccharide
clamification (mn;-mtim released dunng
r O b o funcsiorml m—.
1l ‘ “ > - & : ; 5
:l Mnm“dhmﬂ@mu“u“n*mm.
palyhydroxy ketones.
i They are classified on the basis of carbon atoms present in them, the mffix “Ose’ e with sumber
of carbon atoms.

In nature, monotaccharides with J = 7 carbon stems sre fousd,
All carbon atoms except ane have hydroayl group. This excepton i carbon of sldeinde or ketoss

sroup

CHO . CH:OH
Alda group
Keta greap
| 1,
HyOH ) CH;OH
Glyceraldehyde Dibydrosyscetods

]
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Intcrenediaies in
Caly, | Ghoonldednde | Iilndronyaceion: | photmymihei &
Fepiralion

aC

Inichmedsates im0 |

Tewoses | CHO. | Erythrose Lrythrslose | phososynibesia im
bacicria

3C

“Foitne i foumad in A
| Pemionex | Colllh | Ribuone | Fibwabons while Patsabons ia o) *
i Calvin eyche

L 14

—

Ensergy scairge,

] 4 Bl | Gl Frasioas
 Howmen | Gl Polysaccharidé formatis

C

_ _ 2 Imtermediates i
Hepaoses | CH- | Glacohepions Sedohepulons photosyaibesis

Monouscchandes e wsally found in open chain structure in whise crystalline salid foem byt
when dissobved s water, moat of them (e pomoscs and bexoaes) are converied inlo ring
PWCTIET ‘

Two tvpes of ning stnctures are formed e Faranosr is 8 five membored ring in which ong
oy o stoem and Sour carbon shoms are Sound, ovypen alom i4 binked with Cy and Cy All penioses
snedl betodbruies are cosverted inio larasons rang. Pyvamose is 8 six membered ring in which one
onypon atom and frve carbon stomi are fossd and encypen abom is linked wilth C; and Cy. Oaly
abdoetaruoum wrr comveried inlo pyranou ANR.

Sl o T o Messnaceharido

Those rscemens i which bydroges asd hydrony! groups are amanged in different patiom Lo the
syEemsin cathon gioemn are callod AhenRaTLaETY.

A anymmiric cavibon g0 v that which makes bosdi with four difforent sloma/groups annd
it c
ks moeossccharides, e mumber of seieoisomon actually depends wpom ihe pumber of
vy mEnotrc carbes s = it itructene 55 can be caloulated by the formulla 2%, where *n® i the
et of a8 TEnCine Carbon atormn.

Emavtiommers w2t ton-saperimposabls marror imapes of ong another, An cuample of an cnantiomer
i the " and "L" o of pleaco,

Epimers buave deflorons srangement of hydiogeon and bydroay] grouprs a1 only one symmetric
Carte e :

Each pentose and hexose exists in cither ‘a” or "} foem depending upon ponition of Iydropen s
B hﬂrﬂgcﬂwplll":h Irﬂlrmhﬁdhﬂﬂucp,unﬂ'-’ I:;m
group is present upward at Cy then it is known 2 ‘D" segar.

¢ It is naturally produced in green plants which takes CO: from air sad H:0 fom sod ' ryesbescer

plucose
s,mu.m af A glucase requires 7176 Koal of solar eergy, wisch i trs s soved = phacose
: %.mmhmmmnm-hm

Wﬂnd'ﬂlm'm 2.08% glucose,

, Siarch, cellubose, and glycogen yield glacose on complete bydrolysis.
: I free form, glucods is present in Mg, grapes, snd dates,

{a) Linear and ring structiures  (B) Iscmers of ghuoss
of a-D-glucosa
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‘mﬂm

Intcrmedistos in
hbdeoaynceions | pholosyntheaiy &
| respinution

AC | Troses oy,

J Intermsxhiales im |
pholosymithesls in
bacienia 7
Fibowe s found I O
whibe itmibose is o ©
| i Calvin eyele
gy sounce,
Imtermediales in
photosynihesis

40 | Tewromes | Callal Ervthions

AC | Pomoses | Callelh | Riboss Ritulose

& | Henoses | CH | Glusoss Fructose

TC | Hopaomas | CHudd- | Glaoohopaoe

Clrmbcal Ring Structere of Manmsccharido

. Memoisochandss sre usually found in open chain stnacture in white crystalline solid form by
when dnsclved in water, most of them (ep pemoscs and hewoscs) afe convened imo ring

- Two types of nng structeres. & formed e.p. Favanose is 8 live membered ring in which one
oypen oo el i carhon moms ane foend, oxypon siom i linked with C) and Cs. All pengcasy
and loptodervoses wre comvenied imao furanoss nng. Pyeawese is 8 six membered ring in which cee
onypen sioem mnd five carbos stoma. arc found and oxypen atom is linked with C and C;. Only
akioehroas B COSRETIAd ahi0 PYTAROSE NNE

Sbrrrehomitinm in Venooasdcharidn

- Thaone isoemers in whuch bydropen and bydroxy] proeps ane arranged in difforend patiem b the
swyrenetng carbos momm are called serealiomens.

" An anymemeiric carbem siom o that which makes bonds with four diffenest aloma/grous arousd
i i

- I moeosscchandes, e pembor of sloreoisomens achually depends wpon the mumber of
avymmenctric carbos st i it structene mnd cas be calculmied by the formula 2°, where *n” is the
sy off gy et carhon sloms.

® Enantisamrs sy on-superimpouable mirrod imapes of one another. An eaamplo of an cnantiomer
i ihe D" and *L." momers of phecoss.

. Eplemers have difflorent arranpoment of bydeogen and hydrosyl groups at only one asymmeiric

D-pliscnas
—.a] H——i
1_” oM .
D-Clucose 5T PR

tose and hexose exists in either “a” or ‘B* form depending spon postion of Inydrogen wmd
! mmutl |rmmhﬁ-um-uc.,um-r.-.ﬂm
group is prosent upward at C; then it is known a3 [ sugar,

f"' uummllrpmduoedmmphuwHHth-thﬂ-q_
ﬁﬂwl of [ plicove requires TITE Keal of solar wisch in am i sovnd | plaoss

. :m%.mmmu_mn o the bty
mMrmhﬂdﬂnlm

Sarch, cellulose, and glycogen yield glucoss on complete ipdrolysis.
s Infree form, ﬂuml-mi-hmﬂ“

Limoar

oD-glucosa
WUHuundmm mmam

—— ~ =
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B - -

Oligeasceharide

L Theae alipoacchanides which visld vwo mesoasocharides o ydeolysis sre called disaccharidiea

sl ik yyeddeme three wre called riseehariden.

= The covabient bond formed berwoen mo moseascchandes is calkd glyrekdic bemd.

= A phvoeasde is simply a neg-adapod supar modocule Bal is atackd fo anther makooalke.

Maltoer, sworeas, and darfosr all are disacchando. Thair § feamauila a5 C i,
Samroes and Cammon Marm Ynn e Cilveoslilee Bonid

Candies, Barbey, Swoet potatocs, | Glucods + Glaouse

Frints {Mal Sopar]

| Sugar Canc (Canc Sepat)

| MEilk {Milk Sugar)

|In... P

ol

Hdﬂlﬂ%hn
Spars which give positive resull on Bomadier of Frbliag reses are callisd reducing sugars. Thege
act a redecing agenis. They buve free aldebiyde or free ketone groep. All monomaccharides, lacione
and malivee aee reducing sugars. Keodss musl (6 Mutamcnise 10 aldoses befome they act as
redicing SUEars.
- Sarowr (dhaccharidsd ni & cuample of son-redusing sugar,
= Kayfimese frrisaccharide) is also an example of noa-redecisg sugar.
- Fodreapcheniden arc alwn roa-reducing span,
Polysaccharides
. wmwwmﬂmmmrﬂmww;ﬂmm
®  They aoi as siructural componmis, food and oeergy dono,
» The palvisccharides which are foemed by the condensation of oaly one kind of meaossccharides are
called omp-podmarchanides o g starch, ghyoogen, celbalose and chanin (N -costaining polyisccharide]);
whorras the polyascchandes which are formed by condenssiion of diffeeent kind of moscisschandes

ane called heteropofysacohanides o g agar, pociin and poposdoglycan.

=T “ w

-
KDP|prer sook - e Biological Molecules
laaid Mewt ban ol >
dalirererm
[ Animsl Sierchi
Flames, Geeen Algse, .
Organism | Sceme fongus like "'FMI'F"“" uﬁnh',-dnm L'-'mn Faifig. Arthropesis
v 7 pure Emm of
o2 | Bihcrar. -
Cell weall of Fungi.
s Most afl cells bt Exekedenon of
Lecation Fnists, graies, seccs. abundant in lives Plaes cedl weall Arthrnpods
tabirt. i p—— Shell of mothmcs
il CTUALICEAnL
Misda “| Main source of | Claef sorage: form Fronscnom m ammab,
carboivydrates for of carbolnedeanes i | Cell wall formation Corrsnment of fimngal
Functhm | sl anitnali. ) el wall
Plrlucos Moasetyl
Feeaubi of a-Jluccan o-Liliatinie mardereio ja- FruenaEne lan
Hydredyals | molecales mlecubs amylans i our gt ameds dervatinve all
cannot digen it) | ghucose)
Assylose: Soloblc in
Solublliy | Amylopectin: Inscluble in water | HEgAly insolubleiin | e in water
Insoluble in bt or
sl water
Ay lose:
HArasching P — L'-mw‘fd" I‘".. Unbranched Unbranchod
Brams:had
- Bl .4 (wtraight
- Ay oz sl 4 iy
Glyeosidic chain, spiradly cvabnd
Linknge Amylogecnn =4 & =15 andicmianaclim: =14
a4l el & P————
lodiing Teut | B0¢ colowr with | oed colour with N colour change o | Mo colour chasge
= ocding tewt indine iest - i Best on ivding tewl
Structure ol Chiiis

. Chitin n the uroond svaar abundanr orgamic molee mle oo esndy

. I s alio a0 example of hemapolarchanisde.

. lis structure i similar to cellalose, forming oryalalline Mamo-fibrils. Functionally comparable 1o

keeTabin prodom

* Dra 10 the cturmenee of chatin i fungal ool wall, it & also knowmn as feagrad oefiludesr.
® Presence of niroges Ml o grester sumber of b bonding Bebas von sdpacent polyeners, givieg

ik e siregth

. T itructune of W-acetyl glucossmine and ghycosidic lnksge o abown in the following disgram,
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C‘*" et
s%-.{ a""‘m-.

- mﬁlﬂqu-wﬂumm—:mu@
- Ronion st i e e ikt il B o ol

a

4 The enrvms called pascrestic smylewe v 8 prodels whaose job i to sttsck on
ﬂ“hﬂﬂﬂﬂhhhﬂﬂmmm
trrak, down celluler. The peasibile reavsn
A Celislons molocules. mre s much larpe :
B Sawrck nomade of pluoose, while celluloae nomade of other sapan
. Collslons s ble & (s, not & carbobydmie |l sarch
«B. um.dmmmmmmrumu;h
4, Carbslydraie are commanly [ound sa sterch in plant sforage sEFuctures.
Whach ihlﬁt-hm{l—ﬂimrﬂ ke I uselal 83 8 storage

'"l

7 :
-
Al
iC. 2 nd

&, l;-’l- Mﬂhl‘ihlhllll-
B %
c :
[§]

| e o casaammm, PR TEINS 0TS NS |

- Protesin wtv the s abundant snpani: oempaswnds Tousd @ cell and comprasg over 3% of
Sl el iy ween gl

- Iamen sy b macen han [ 00N e

- Prodoun s podymids of ameieo soodi, e composnds containing carben, altrogew, aggew,
Iepdrapenm s frw st oy Corlasi velpdus

w m;mmhﬁﬁ-in‘#;ﬂmﬂmnﬁwym:hu A peoléin

iy il off @ sabphe of meen thas e pdyperptide chain
Tomcs ' 3 F

K DP| preP BOOK Molecules
Puisding Serwerares —l

Fony ms tﬂrnm-m-—-{a—ﬂﬂ-_ﬂ-ini

o s Wepaise matabe im_ﬂe_ .
Tranapari Freiein Eﬂmﬁm—-thmuu-i—nn

A ndibedies ﬁrﬁuﬁhﬂr“m—m

Missdle Apparafus
Ambnn Ackii
- Arrusan il iily are e Buslding Hﬂdm—.mﬂ?f—-ﬂ Py ey fomaead

i ol ls anad dissuss

. bt ol 1700 pypars only 29 drw dmanivsemin o protein

" Wit ol (B prodaina g, Boswdver, avdde aff 2 ey of sewine anisfs.

Pavke Strugtuee of Ambsa Aol

. A seesas g 13 8 srgane Compound contae & CERIE Garten soem, called afple cartes To
this, & hydogen wtom, an e grop DL 8 carbemy i grosp (-0 D0 el & varsbls grosp
Lunla!ptqnﬂﬂ-l.

# The Hoproup has 3 Siferent sitechure s s of 20 beokignally impertant smne woads sl
AiprTine tar s fussl Chamecal propariees.

H‘N_.Em

le-llll-udl*u-llh-

. il gl Pl 0T AT P el e VY Ry sl T
urminumﬁ Em:ﬂuh it ey ol SRS e GRS T

. m&lﬂ%nhamm

Tomiraming agud umsbuie soprihee vl i eyt Bunad o form o Sepwptsde o . gl el slenstes
charrreecally inbermol with guch utbeor do Sorrm gl Ralisine. o Laity, 6, WUPE Sl Parmapapeade.
ﬁ.::fm-i. Maturally, hmm“m““d
g Tﬁmcumhm-n_ld-id-ﬂurﬂﬂuaﬁdm

whereas poptons can be hydrolyond furher e smadl asis of e meno sy callbod parpaisle
ﬂhﬂhﬂwwuﬂ-ﬂmm

- ﬁ—' S

Fﬂﬂlﬂ
in ahis Dgure, 01 of carboay| proup of ghigms oombusey sl W of smens proep of slasise
rplpaning w ster madivule snd foemung U5 ink el pepiiebe Suved.
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7. Only one of the followings is techmically possible:

~ Biological Molecules

\ s ae ; Thavs oo e
Ik ; soquener of asmndg conformaton ﬂ;ﬁrﬂe:ﬁuﬂ I.udhlldn' ¥
adadi in poolcin (e of abape) | and feeming by byl ':"I"h. -
slocule. e coll or belix | regular 3-Dr ; i
globular thaps, .
C Hydrogen, boméz
[Eonds Fopeade bond livdropen Disalehide hridk Hydrophobi
Every progein bas ite | Adpha belix
Exsmpir RESGU PrITarY {a-belix], Humom myyoglobin | Hemoglobin
IRTuETTE [Sepleased sbact <M
Primary Structure

F. Eamger wis the first soientiv) whodetermined the soqaonée of aming scudi in 4 prolcss malecale.
The narcpacrecs of aftend scads i @ protess molecule & desamined by the order of Bucleotides in the DMA,

-
L]
- It i showm bry all proteine at the time of teir symbesis on fifboiome werfee,
-

The siee of peotein molerube depends upon number and type of amino ackds comprising il

a chain — 21 amino acids |

(tnsutin}—{ 51mn§m‘<

B chain — 30 amino acids |

(b} {574 Amino Acids

a chain — 141 x 2 amine acids |

(P chain — 146 x 2 amino ackds)

[ - oy']

Biological Molecules
in-mmmmu-mm}éﬂmmd
protein which s retponsible for proper functiomng of protem. It 1s determined by the seguemce af
muarlratidin i DA,

. H,Mh;ﬂ-ﬁnhwﬂ‘mdﬁhlmwhw-ﬂ

caurees severe defocts in e hody ad it haggpens in sickle cell smemis.

. Sickle cell sncean 18 @ seriows herpditary divorder in which the body makes skl s crescent

H® causes the cells to develop & dschle o orescent dhape.
" 4 i eaussiend ey it mastagion in Bglobin gena in whickh only one ruelentzdle m replaced by anciher
uﬁmahhmﬂﬁﬂﬁdmlﬂwﬂr_mhﬂ

iy waiime at povition maenber afr.
® o~ belix s [ pleased sbeets are
ith casnplen.

. - Bl i 4 very uselfonm prorscinic
sruchey with Ld aming ankdr =
ety e ool ke Bllen

®  Bepleated sheet is formed by the folding back of the polypeptide.
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A
KDP/|rrer Book Biological Moleculeg
[P~ g
) A
I A, Secondary structure of a polypeptide B, Tertiary stnscture of a polypeptide

. Qualernary structure 0F 8 protein Ix. Dowshle belix structons of DNA

9. A peptide chain assumes secondary strueture thraugh the formation of:
A, Peptide bonds B. Inler=chain ionig bomds
: ; . Intra-chain disulo®ids boads

K DP|Prep 800K - Biological MoleculES
g = R
Terilary Struciere . S : : o
Quaiernery Siructure ’ ) ; :
gl and beld by
B e T T i weagres & &2
qrealemary sbruciure of progers

" Aside from the bonds that link together the amino acids in a protein, several other weakir
farces and interactions determine how d protein will fold. a. Hydrogen bords can form
between the different aming scids. b Covalent disulfide bridges can form bebwoen o
qﬂduﬂﬂﬁn;!ﬂbﬂmﬁmmﬁmmww;@
der Waals astractions, which arc weak amractions berween atoms due o oppesitely
polasized electron clouds, €2n occur. e. Polar portions of the protein tend 1o gather on the
outside of the protein and indcract with water, whereas the hydrophobic pori af the
mi’-

Classiflcation af Proteins

FEdiwre
ST E— — . g "
w!ﬂ'_m Sevondasy Tertiary or qeatemary
i Solutle 1\ salt, aiad of base
Splubllily | squeous media Insalubde in squevis medi contaming squoous modiom oF
alcohaod
[CrystaiNatuee [ Noncpstalline Canbocrvaallired |
Ei.l'iiHE' H Lasin: in Addude Enclailse s nause
Hole "l._l:si:mrm-rrﬂ-r Play Functisnal mis
Stabiiy Moy sisble | Les wable
Examed Sl fibwers, myoaan uil, fibrin, Ermrymnei, asitibsdess, protesn
e EE&?!!IJ-._IE[&H m:ﬂﬂﬁ:ﬂ-ﬁhﬂ.
TOMC.3 =y
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K.DP|pPrep BO0OK : =

o havsl Pgatlom of Liplds
LﬂmmrMMmuﬂm#mm“mwﬂ

dilTerenl grodipa.
Eimple Npids sre eviers of ety scuds with wafeam sloobols o . syl glyeateds el & e
mmwmmunm.ﬂihﬂlpm

’ uwlwﬂw
Dvived Hiids are devivatives of wmpls and complen lipeds @ g . Serpeies, sbarosds, proatsglmdhon

amil chalouorol.
The most abussant lipsds in living ihengs are sy grol A perwn of peEfigd A Jonlisfe
wmulﬁuﬂummm P Ecal of eergy. Chammecally, e can B

(sl ms n!mqfﬂnﬁi'””llﬁ-
- uwﬂh.mmm_hﬂ—.ﬂ—-.m:—p
- When glyceral medecule combines with s, 8 wmameacyiglyoered o formed. Wi o
; m.ﬁam_-mmmf"’ _- i Tormed and when Swve Dty scwis
i Forrmad,

fmﬁmq::’m M!ﬂ * am wll oof o CiH-groups Sre oooupssd By By mmin
e lns A baund to ghycersl by deiydracion systhests.

—

e
S Y
t.hmnnrt saractural ssppont n ¢lastsc and non-lasis connective

ul'll.m.‘ﬂm
wim ansd II'I“

umutmnuyﬂrnﬂnﬂnhlnlq-ﬂhﬂlﬂhﬂﬁiﬂ bandimg?
A Fibnin B. Polysacchanibes
C. Locwihin D. ATP

Lipedd is colloctne torm fo varsety of erpamic compounds such s fats, oils, waxes and fab.like
meskcabion | aborosds | Found i e By, Theredone, it indeluned &y s heloropeneous group of orgusic

ovenpeamds. masily prlsted 1o fatty acede
: . j‘gq-.tdﬁ
A faiy sekl in an organis compound contsining one carbonyle el proup sEsiled & 5

Thery srr ismaslubls dn water bl solebds in arparis sofvean [ cihor, aléahol, chlomdonm s

bnrurrer
mmmmmmmuu.wmmﬂm
Lufmds atin'e dininbly Der s of @Rdrry b
iiempand 8o i affoufl of Carholydraii
oo of buph proguorisn of C-H bonds
and very bow proporiss of ouypon ie
st Oyl el

Moy st aa dmmbaning layer €. wanes in
evesholpion of gty snd cutin which o an
MMEWHEM:{ML#“EF“W . leaves, frults and

NETELE

hydeocasbon chaln.

Faity aceds contabn gvon bt of cailbn stomm (2« MY, Each Gty snd i pepresonted s B-COO0R.

wihere 1 i hydrogarton il

" MInqim:ﬁlimmmmﬂ“wﬂmwﬂ
G carbainy aivons amd mumbsor of dosble bonds,

hul.n.lmli nhﬂﬂnlhiﬂﬁhﬂlhﬁ”iﬁ“

Faiiy sobids s eilber

Selubilley ul'LIpl-Ih.

The oaly propery of icwpenolds ihal
rescmbles 10 the other type of lipids is'
*"wnlrﬁwﬂill'liﬁl'\'"

B
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o, al
{"arfvon

- There are twn oypet of wazes: matwrad waver are gimple lipsds. They ane !]-'Flﬂ-l]lrﬂﬂﬂ'lﬁ!‘
chain fatty acids aad long chain slochols, such as bee's way (Honeycomi) and emim {Leaf suriieg
- Nararal waves are chemically fmert and oenlanaar fo armoeiplicrie deoay.

- Symihesic waves arc penerally derived from petrolewsr ar palyeriyleme 8. mﬂh-_

(Candles)
Fanclions

- Wanes buve profectine funciions in plasis (Pretective costiag on stem, stalks, beaves, petaly, g

shown b and amimals [ S, for s festhers eic.).
. They alwo s aa superior machise obeicanis. Sperm whales were the principle sowrce of g,

wanes,
. They s the derivatives of phosphatidic ackd by addstion of one of the nitrogenous base,
- One oned of phospholipid molecule (head), comtainimg the phosphsic growp and nitmgoeey
compound s poldar and bydrophalic.
- her end (Lailp containing the faity acid sde chaini is non-polsr and hydropbobis,
. ?ﬂq:ﬂteuimllmﬁuedepﬂﬂ:mmﬂmﬁﬂmdmmL

Glycerol + 2 Fatty Acids + Phosphate Gi-'ﬁll!
Phosphatidic Acid y
+
Nitrogenous Base

Phospholipids

KDP| PREP BOODK Biological Molecules

i Wum{d‘mmﬂmnﬁ: alun called fecivide

Funciisn
Frequemly axicciated with Molegpical mombravscs s form lipid balayer.

- Repulatios af cell permeability and raspon processes.
Terpenes
Tenpenes are symtheiized fram a Ave-carbon buildng block known as Boynene wmir (0 which

-
i1 ahown below:
H M
H
* Tﬁimiicﬂiﬂlm&deIMWhlﬁﬁﬂymiwwmlITI:IlI'l'I-
mr;_mww},wmmmt;rﬂ-ﬂdaﬂMTMI
Irilerpens g, ambaalr and polytenpene e.g., carotenoids.
- Rome imporiant canplenoids sre plast pipments, ke chlorophll, cytochromes, pinytochromes,

latex, rubber eic.

Sheralidy
® Type of lerpereids. wigh high moleoalar weight which oae be crtailized

- A wieraid mascbeay consists of 17 carbon sioms armeged in four ansched rings, theee of ithe fings
comlain six carban stoma, and the [eerth containe five carbon aloms as shown below:

TOPIC-3 - 7

CamScanner


https://v3.camscanner.com/user/download

. mhﬂmﬂwmﬂhnﬁMnimmmdemm_ﬁ

from the other,

® Mwhm:ﬂlﬁﬂmﬂﬂdlrmmmmﬂuﬁh

Aalts, AraiELATTORE, PRORESIEROnE, FXIEEN €I, 3

m o

mammmalian cell and sct us focal hovmsone.

Theis functions mnchede;

Repalate B P and blood fow.

Imctice fever and inflaseny s

Imtensify the sensazion of pain

Help w repulate sgpregation of placlets during blood clots
. m&nrdqiﬁumhuhﬁndw#n&pmds

- )

L

'-.l CLEMTACING)
Fﬂtmhnifmmdﬂnulpuuﬂi,'lh.unh}'numdu =Naclein™.
B was found that the maciein hal acidic prapertien and henee was renamned nucleic acid.

nackrotiden,
Chembcal Composition of Noelrotides
- Eﬂmmﬁlmm.-ﬂwm-dimm
. C :tunbuu CalH il

provides eoidlic prapertie o DNA snd RNA.

-3

B ———————

- hﬁﬁﬁmﬁmmimiwﬁﬁdmﬁ,nﬂbﬂhﬂmwﬂm f

" Phosphoric acidiphosphate group 1 3 common component of both types of nucleotides which

The milrogen mlumm-uuum-tﬂnﬂmm ie, -ﬁujnlqd
preimiding and dawble riaged purines

Fynrr-dnr-&tucnl‘dvgl;psh eptaatme (), shpeeine (T3 aad wracl (L) Thyenine is only found
im A sciille urscil iz only Townd in ENA.

in |hﬂuhﬂihp¢mnﬂmwu..gﬁuiww-dmrﬁl.

Cytosine Thyrrane Uracl
(both DNA and RMA) (DA anby) (RMA only)

Dusing the formation ul'-uﬂwhj:. I".h-qp_- l—hm-ﬁ J'ﬂhiifpl—!l'
sugar. Such a combination is callsd muclsosisde.

When a phasphoic ook i Gelked with 5 mq"p-ﬂﬂwq"-nlﬂ-iﬂf the mmelenilde
iz formad.

.
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lmpartant Evamples of Nuclostide
ATF i an smporied puckeoinde ueed s 55 energy curmeney by the eell.
[Danng cosversaon of ATF imo ADF, 7.3Kealmode or 11,81 Kiimalo eoeigy is refeased.

L

Biological Mology)

The meclootidor whagh whke pan in the
formation of [HA of KM A must gostaen three ||
phosphiates, b daneg thoar ancafparstion isin
DOl o RN podvmer, osoh maslootsls ke
b Em plaoaphiaten.

T muchootsden in [INA of RNA are connectiod thouph condensalion reaction by phosphadi,,
dimdag.
Mmhﬂbhlhfrﬁh&ﬂdmuﬂﬂlﬁﬂ!‘hiﬂmﬂﬂmﬂh* ]
oned. By codvehtion, et seguensos ang aamed frosm 38 X, !

The bord in between nitfopenos e
and pentose sugar of muclcotide
calbod as N-gheosidic inkage.

Tt o phosgbodastes o

_ -

K DP |PREP pOOK

1

11, Boew many glycosldic Inkages are proseat in o NAD®T
| (L]
.

- HADS (Micolnamids sdenine dinucleotide), MADEF [(Ncotinumde e dimmiestile

0.0

pleenghang) and FaD (Flaven sdenane dinucheothda) ar impuied disse beonides ansd wsad s srveral
o bl abscet - rodes 8o fesdBions i the ol
Ribamuelebe Aok (RNA)
- RMA i polyreer of ibon i ool ide
. The RNA malecube occun as sngle strand, which may be folded back on sasif 1o proe double
helical charmcteviation. bn this case, cytosing pairs with guanios and sdenimss sl ursol
B e synibseiared From DNA Ina prooess ke & !
pera o Mg lenabile snal Mueleotides of BN A amd 054

[F

Frsen s pubmiiings Waehled  Ehrwdw 7 Pl i by sid i s

— = TP OOF. = : SGAP, & GOF, d-
s Cutiline -:u;_,'siur. & Cysidine SCMP, &CDP, -
[ UMP, UDP, —
Urnci Thymime Uredine e deThymisding G TMP. &-TDP. &-TTP
Torca —— )
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Topes of KNA
Messcager NA (mRNA) -
ke the prmetis message fromm the mchous 1 Fibosome in the cytoplasm, where asino acidy g |

arranged 10 form & wpenific pevden

ikl . .
b I comsists of & sisghe snd of .

wariabls brpel Malecular Dlrections during Translation:
. Bt konpth doponds. upos e sane of the Ribnanmes transbocate always from 5710 3 aq

mRNA during the process of trnslation,
While polypeptide -chn-u_. are  always
svnthesized from N o C terminal.

et dn wiil Bn U Peroioes Bor w hach ol
i Radenp U mossage. For eamphe,
o 3 peotein medpculs of 100 58ans
mpnde, mENA wall have the longth aff

|
00 i bt o ) .1
. whnnm_thmam-mﬁfmnxuuﬂﬂrhqd

o brotsden. along ther lonpth of mB S A are called codam af pemeric coder,

Irn-l-rrl.‘uull:u'l
1t e emmalied am nize

. Btom o nengle sersndod moldocule but i shows a duplen, appearance al 5 some regices when
ol huse ane bonded i one ascther.

. Tt shuwrs ol cfowrriva sbape i o dimnenasonal views. s $eend allways lerminabes in guaning
s winly Fopnd i alwans sormusated with the base sequence of CCA,

g SN modioone s, oy oops. ﬁtnﬂﬂrhnnﬂlmmﬂﬁnmﬂTwﬂmMﬁ
el hwrr of whach foem ambicaden, which is complememany b speciiic coden of mithia

. The Ddeay prcoprunns the sctivelon grmme Mlﬂmlmﬁqﬁﬂupﬁu‘. 1

- Thurre is ome spcific tENA, Bor cach amino acid. So, there are of lesst 20 kinds of IRNA mokocules,
CRSA, purks memten seails ased Eranulory them o pibeaomes.

™ alb defBoromd fvpes of (R%A haive bpon sdemtiliod. Homever, MMIIMMIW#%
Aimgls o 0N A il sl

Bilogical Molecules

KDP|pnep — —————
Hibmsnmal RNA :rlmn-l

. 1 s 1hee meafenr pertionsy off RNA i (he ool and many b wglo 8075 of the waal BNA.

" 11 s ranacribsed by ihe penes presend om the DA of weveral chromeosome.

¥ Thesia baave e lafgadt wive armceng the BNA,

- 11 acls o s bsinery oo the synibseas of protsesns.

» anicn wated with the riboscsmal pentds where 85 U0 % of @ 5

12, Kelatlan between aming
A, Thymine and wracil
, Mugleosides and nucleic acid
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Introduction o Cell
Coepars the Senacture of Typical Anisnal s=d Plass Celi
Cell Wall

Masma hicembrane

Cytoplasm

Cell Orpanclles: Riboscencs, Endoplasmic Reticulum, Golgi Complex. me#humnhu
end Gilynyysomes, Vacuoles, Misochondris, PlatideCllaroplases, Muchoas -
Coenpare the Strastars af Typscal Prolaryotic and Fularyotic Cells y

. The cell can be defincd a5 “the stnactaral and functional unit of life/liviag organisms’ and is the
smallest unst that can carry out all activities of ife, ]

. Afber the dicovery of the cell in 17 century, a lot of information bas been collecied by different
rescarchers. This informarion has been ssmmarired in b form of onll theovy.

. The consribusion of difforent scientists in the development of cell biology and emnergence of cel]
theoey i limed in b following wable;

& & & ® B W

Dhscovened the "eell”,

Belseved thay ‘all li\ﬁglh.ﬁpuriﬁl‘lﬂﬁﬂ'ﬁmq
consists of vesicles ar cella”,
Ehﬂﬁﬂdmrﬁm:“mmdymhﬁhﬁrﬂ:u
cmnll!nt‘l![ul‘l:lmu:l#ll‘hlmllﬂﬁﬂrﬂhﬂ

R. Hooke 1665
L. Oken 1503

1, B -1 mmaeck 1809

foermsad by celbular tissues™. 1
F. Brown 153 Reported the presences of nuebews.
T. Schwann 0"~ IB:35I' Fosrermulaied "cell theory”,
M. J. Schleiden 1E39 (1850 | Fosmulaied *cell theory™.

Hypeithesized that sew eelli were Formed by the
divizion of previoasly existing livimg cells. To g i
in Virchow s words: *fhemiy crllale ¢ orifula
Experimental proof for Vischow's hypothesis by
demonntrating thal bacteria could be formed only
from existing bacteria.

All presenily Hvimg cells have a common ofigis
because they have basic similanilios in stractung and
malecule e1c.

The gencrally sccepled postulates of medom coll theory ane as follows:
The cell is the fandamental usil of stnacoure and functios in living things.
All organsams are made up of one or mone colls.

Cells ariso freen other cells through cellullar division.

K. Virchow 1255

L. Pasture 6

e

A Weismann 158D

‘li"l:;,'.._. .

=

[T

K

Int

DP |PReP BOOK

TOVPFARE THESTHUCTURE OF TYFICAT
he tditional syitem of cleification, ullwn{nﬂﬂmpﬁ-ﬂmm

LNEVIAL

Cell Structure and Function

AND FILANT CELI

HHWMMMmmﬂ-dﬂ-ﬂﬂhnﬂmﬂnmﬂprhw

Theis comparative m“lhlih’.ﬁHMﬁ-

Cell wall x e Y
Plaadics u o
| Glyexysomes o .
Crntroname (Centrisles) — e
Mitotic Apparatus Spindles + Asters Spindies Only
Direciion of Cytekineks Curwards — lewards Iwards — Outwards
Lm o =
Flagella o =
I'hagecytosh - w
[ Position of Nucleus Central Peripheral
Musde of Nutrithen 4[% Auicirophs
Vacwoles ey p—— Large and single g
Brarage Froducts Cilycogen Saarch
Cellalar Shajs Do not have fined shape Have fived shape
ToOPICS 3
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K DP|erer ook Coll Structure and F

e T —

L. Sebect the correct amwer wslng the codes glven helow the list

| swb-strmcture Funetions
A | Mwclooseme 0 | 1 | Cell adhening juncisons
B | Tubulin 3 | Baery of degradative enrymes
iC | Desrmomeenes 1 'Mﬁlhnfmln
D | Lysosome ) | 4 | Prodein unets of micromububes
o & | Ouidative phosphorylation

A A=E D=4, 0=, D=3 T I A=), =4, C=1, D=2
L A=, B4, O=4, D=1 I A=2, =k, C=1, D=1}

L uppeer plant ssdd amimal ool have seme rale of meotalslivm anad sbmilar plyybelogy, in
sguite ol (e comndizbons, nember of miochondria are peore in snlmal celis a3 cempare ia
plant ool what cun be the best reason o expladn thian?

A Amimmal oell o very dynamss

B Animals 1 hanang only ons sourcs of enengy -
€. Anieal cefl is withoul cefl wall

I Anemal ocldl i havimg amall vacwale

Istraduction to Coll Wall
. M s the cutermond mon-biving oovering present in plands, algae, Mﬂ-ﬂwﬂﬂr‘
whsarnt i asmsirnas] cefile. This is probably dee s their Iooomastory mode af 1ife,

CELLAVALI

® Thee el waldl of plast cell i differest from ihan of prokaryotes, both in strucoune and) chemied

Prodaaryoii ool walls lack celbulose; vis screnghening malerial i pepisdoglycan o

ORI
ererein wihile hangal ocfl wall contains chitin
v of the ool and has varisble thickness in different cells off the plant,

- B o marvraid By
. I&dﬂnmfﬂd’h}ﬂﬂuﬂ-h;—ﬂpd-ﬂ.ﬂmmm
Sarwctwre
The plant coll wall gomuists of theoe main layers which are; primary wall, middie Lmells and
srcondary wall
i Primsry Wl

The primary wall is o inse wall and develops s mewly growing oellu, Somea plant oolls possews oaly
pramary cell wall such s leaves, stommge colls snd young growing otlle. The primany wall
wompongd of the following malenisl:

L Cinllulaas micro-fibel afe aivanged in & crisschois amangernt (increase strength of cell wall),
The microdibrily are beld topether by Bydropen Bond 1o provide Righ semuile iiremgih.

. Some amount of pectim and hesioelialoe (o polysaccharide that have P-1-4 linkage) is sl

depossated i i1,
L Al pome place i oll wall, the deposition of wall materisl does not ke place which form

The cunten psrt ol pramary oel| walls of plant epidermes in usaially impregnatod with cudiv and s,

Fosrenisg & permesbality Burrios known g plan cmiicle, - -
EEATED
F I..

Colt Structure and Fonchon

K DP|PREP BOOK - ucturs 067

iy

W kiddibe Do Bla
T‘HMWﬂﬂﬂﬁﬂﬁ!ﬂtﬁmlﬁﬁpﬂmM*uﬂ‘ﬂﬂ‘

Laemella fetseern ihe primary walls of the nelghbmng celly
M ke miihirﬁdbﬂm-dﬂkm“ﬁpﬂ--hiiﬁ-ﬁ rhar

neighhoring oell Iopether

rgnmdary Wil
mmwulusrmmum—rﬂﬂ-éﬂn-—-ﬂ-l—i
o Ehe cell ks fully grows, 1 s thicker and mone nigid as compansd o primary wall

Spcomdary cell wﬂlm&hﬁmmmmmum;nﬂ-—uﬂ

Chemically, 1t in compoud of desvgamic sait, i, s, g, anl] e 8
Lipnin cements and anchors cellulose micro-fibrils logether aad it i munky responnsbis for

gl
Functbsas of Coll Wall

v}
i)
i

ERNYY YYYYE s

el wall is very smpsoriant. (8 penfome Gollowing importas Renciiona:
It prosides & meckarnioal sapport, deflnde shaps s the cell
1wt like & skeletal Trame woalk of plasis pariscudasty in vasgular plants.
M il wster due 1o hydrophalic nstune.

B is @ prrneablc pirudhefe,
It prresenis the cells From oumolic [yadi, vhen oells are placed in hypotonss sl onvaremond.
Immmmmﬂﬂﬁ-ﬂﬁuﬂﬁiﬁl—h-h—ﬁlﬂ

Flatma memmbrane 16 the boundary of protoplasis. Bis Found im all by ing prokar ote s calaryots:

cills
Humm“d:ml T i thisg ke

Lipiida [ 208005 )
Small mmssan] o carbdyadrates is aluo present an b form ol glyoolipsds snd ghysoprosem, -
b e amannal oells cholesterol msay contain 307 of ligwds n plasma, mstnbrase. 11 o abeel o cell
imembemne of most of plant oel

Mot af plasma meeodsang considts of approsimately 307 lipsds ansd 3P protawns by waighd.
Prodeina in Musd msas model s ke woe bergs in tha soa.
Mbombirmme prodgens aie istopral prodeins amd periphsnel protdns.
Many biokepints contiibuled 1o establich the structenal vngani o the cell mombrane by
deviehoguing vaniis memmbiaes odels. The ol Tamiliar of wheh s, sl sewsvans meedel and

Fludd maonads waudel.
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Cell Structuro and Funciigy

| Masdicd

- Thuin, e wn persemiod by J. Donad Robortaos in 1939, 7

» muﬁmm;mmmhmﬁrlmumh

- TTEMMHNHMMﬁnMLENMﬂL_ﬂHEFﬂT:- 7

= mhmmmm l'l'l!'l'llﬂ!hl‘ st M‘ﬂ"l Mg
-l!lmp-lil.muﬁhﬁw;lmﬁ'ﬂmpulpﬂlmdjw'm
Tathy wadben mn bomom an the Todkowing dingram -

Flubd Slosmis Wasdrl

- Thaisi eraoed wms g by 5.0, Simpew nad €L Mopodwom in 1972 '

. Accondemg b i mmonas: model. proten are rot continuaus and are nod condined 10 e iy
of the mombwane but are crsboddod in lipsd layers in 8 mosas; maneer. Theso prosein mobooules may
s @ pasrw ey | churpod o) Eor e et of maleriads

" Ll biliryew i e an the oo off te mermsbrmne.

. Lagwshs proseont in mevsbrane gy on flusd viatc able s rowse, iranslabs nd vilkaie (hess moleoaes m
bsaoralty wyshn thew Layor of momleane,

= T a1 sl i e Sl e e

Habr of Diffrrral Shalévaka )

- Flsypdeadypdds Lot lipwd Inliyer.

- Cheadinered bcdpn. b stabuliog ghis lipsd buliyer,

= e perwiviom albirw 8 purtoular modecals o jom o o the plasma membes (reely, p
- Carriar protrim sciectively interact with @ apecific molecule of kom wo thal o can cmas the plasms

v s

w

K DP|pner 800K

A, ‘The funciben of cheandd prating in sosbross b b
A TWimsrigeert phawiphlipids soroes the mambisd
11, Act an peoapins mokiouben whi s cam bind o ligands
S Permst the difTusion of sprcific wbstanges tkagh the membrns
[, THird b i webmbance o ofe e ind reheane if o th otler e of the Sembeane

Kunerie o milaraeted gevtan hurng crucpmarss fandions. Thary preriorem murtabrd; Fractsew Seretly @

MmﬂWEWHMn&MIMW--‘ﬁ'

mﬂu;ﬂmma—hﬂmﬂh-ﬁudl_ﬂ

Some probeins in i plama membrane st s serepasrs and recare wpnaly from i otk

cellvendocrine glands.

W-ﬂmﬂﬂinhdmnl-ﬁldi#dm“-ﬂ!

rrsbecudes act an cell el ko

wﬁmumﬂu—m

- wlmHjMHﬂﬂm,ﬂ-ﬂm“*
the sebirctive pubiandes. o pas derough it

. Lipid sotmidiy susbtances pass through orll membrans mude disily San o

- Many amall gas modevsles being seutral cam sanaly cross.

- oy Bxung Rt gedd parin s have s dilTeulry = crossing.

Pusihe and Aciive Transpart
Hlagh done. —= Linw oo, T ___ Lew come. = High conc.
Alisgg the comscanirabsm grasdienl _hﬂﬂ-llﬂll--
Withaul use of ool ensrgy (ATF) Wt -:ﬂ'tl'- wmprgy (AT

[HiTuslon and Chmosis
& Sovemnt of soluld Tesboculbes from Bigher —

Brad bonke aeibsieam @ & stra of
ol n om Ehey planma membrans of &

conceniration i lewer concratration is called
ik .. el of respiralon gas.
. .[I'i_l'u'\iﬂntgl'-m_ meshrubey s sy
wwmhran frons highss waled poleniaal hs
liri walgd patenilnal ia Calld simesids.
flq'll!lilil.!lﬂ [ glalgs [ s s @mnde gl Ty
b 1w a iy sl gmrries maiated framannt i which moleosbo meavy from Bigher concrmtrston o
Rervwi condomanation it et bl of Cairier proteis, E 72

Tomc4 5

epinbiusl cell {5 an 5 Kndmery nebsabr or s
wmall ingutingg) thal s spocialiined for
absarpiinm of v s subaiin
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ey

| Carrer wees T L
energy fo move | et thaet
& rshsiangs i rrlr s
s pralernns

A4, Carrler modeeules for performalag thelr funoiben always roguinnd coafligeratisnelly change.
Thls ebange requires energy wibileh b praylded by the vostom or o0l For Passive tranapat,

sunligurations] change sl reguloe enengy, Whas will pres lde this o™
A, Bywlem of oubl Mboleoate il
L Carier will une AT 3. M it les amsngy by Bhe wysbom
i
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pimocytasis,
. Exocysais is the provess by whach cells remove materials from within the cell into the
Em:}mlmf:;ﬂnmhﬁlmﬂﬂhﬂiﬂpllﬂﬂmm“hﬁm N '
hrﬂlrwriamilrlrﬂ

Same (iher Fundtiani of Plima Membrane

Plauma membeane repulstes cell's interaction with its crvironment h:-'mwuﬂlqu-h
matcnials across the oell, Transport across plasma membrane oocurs o

Distain nutnenti

Protoctson ol ocll cysaplasm

Everote waste sibstanocs

Socrote welul substanoes

- KDP/|prer ook

i"ll

v 1]

o o o o

Gmumpﬂmmﬂfumwm:mmﬁ

. Which of the Hllnrh: componcals of plmn membrane is invelved in g,
enhapccment of cell surfsce area?
.ﬁ—fh

) Microvilli

-dunﬂnundﬂmm 'I'hulhmﬁmmrﬂ ufmmﬂ
eulonyobic oells.

] mmﬂmhﬁumw:}muﬂhﬂcmmulim&ufﬂdlmﬂum ,L
nlhmﬂqﬂchﬂudmwﬂmh

- ﬁrhﬁ;mﬂh:ﬂmmaﬂlmﬂmﬂumu}ﬂummmhm

codlectnvely lore pradoplaim,

- Cytoplasen oosriists of an agueoes pround substance containing a variety of 'cell organd|be ssd ode
) isclusons such s imaluble waste asd 1o products. !
oo petri v

Cytoplaum contaans:

Cytenand
Fundsrmenial modooules of life
Celll

e b ke poduble pari of cytoplasm. Cheenically, il is aboul W% waier and forms a jolisiid
Lanisgg all the (mdamental molooults of life, Le., sming solds, sugars, fabtly acids, Buckootids,

wilimasi, aalts sl dinaclved

Ferdamental Melovuli of

Some ol thom ane m jonis form.

# Sreull modecubes. such 5 aalis, sugan, smino scuds, nucleoisde, vitamin and dissofved paces foem
B hid WAL

. Soene larpe molecules such s profeins foem calisidal solutions, Colloids] selution may be sl
(nomy o) of gl (visoous )

ET— ‘ ]

Coll Drgantlbes P
lnllﬂnluhhni#-nmmglumhﬁinﬂ__
il bondria, Ciolgh complex., nucbous, plaics, ribosmes, hyumomes and centriodes
Funcibon of Cytloplasm
The most impoetant fumsctions of cytoplaim are:
![ll I ety g o sdore howse of vital ¢hermicals,
i B o ske af corfmln mefebolic paithwayy e framlation, plyeslrls, plrcogemadnis e
il

Aﬂmﬂuﬁ:ﬁmﬁqmmdﬂhﬂuﬁdhw-ﬁuﬁmdﬂyﬂ
ericrofilamenti, This movement la called Cyelosl which is responishle for dutrbution of ool
gonbenti in 3

An ofganclle 15 a sub-cellulad sbnactuns thal has one of mene specilic jobs o porform in e orll,
much (e an cogan dees in the body. Prokaryetie celly sre equipped with Bnde type of crpaneilen
hhlhm:uicntmmlmdim musch difTerent fype of ceganelles, forming nee dvissm
of lsbaor in these cel ’

Mo Membranoms

Cenizioles Bﬂﬂhﬂd'ﬁ"ﬂﬂuﬁ

| Cytoskeleton Nikodai K. Koltsov

Endoplasmic Reticulum mmmmmmmnuru—

Golgiapparts Camih Goly

Lyseromes CoB Do Buve e

Pernniicemies ] VC.H.PHMH K3

Clyoaysemmes Harry Beavers A

Mutochomdna Albert von Kolliker 4 *

. P ———

e — -
[ wite obicryved ﬂﬁt;ﬂnﬁnu

fossmd i boily

m-“ﬂ-m
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Farm snd Mioskesl Strecturne
- Mﬂﬂﬂ“‘ﬁhﬁhdmﬂmﬁfﬁqﬂlﬁﬁﬂ'luﬂmwﬂhw EDF'FHEF BOOK
reticadum (RERD s tiny pranubes

Ribencmncs comaint of fwe asbamsirs: larper subumil {dome shaped ) and smabler subunit {cap 1
Thae attachment i controdiod by the presence of Mg mrmungnhbﬁndlbﬂﬂmm‘.j

group of KN A and amena proup of aming sced of both by Mg®* and salt bonsds. [
Bbomomes aer astached 1o & :uulnﬂhmhr:—;:l-n wmaller subunits.

Larger Smbimmil

mm |51'|ﬂ“§l‘ s LTS i
Lﬁwlm |I,H'FI R, L P i {
- m&‘mm:m?mulhu;mdmmmcrmhﬂmnm |

ixlls !
I wna s

& Batsmasman ar the (aowory Tof peotedm sywiieeuy dtramsianion).
= A prosp of bosomes stiached 1o mENA 1 known ax pelysame © Mﬂmhm“ |
mmﬂmpﬂ;muﬁrmhmdmmhmm

| :

Types FangPloiis
E M::u-pm ﬁenarrnhphnkmﬂni-tm-dﬂ Mot RER ansd SER sw
! pevsent in differont mtio in different colls. Hﬂmuﬁhﬂ&ﬂtqﬁﬂﬂ{uﬂmh

Hasiigh Fradaglas

ikt arg lluﬂm:l ﬁilﬁl‘-ﬂﬁ'

: , . , _| surface {granulated form of ER) : p _ L
Commection With | pue (o divectly conmected with outer | SER is not direetly commecred with |
———— ritwsamal wnit during transiation inmiteshondoial matris, BN nulear membeane LT M b T .
nigiihirane
srahiliy Moen stahle strugture = Lews stable somacnare - !
é‘m > : L Mdaanly qomposed of Subuler s
= Compatltlon Slainly conspned of ¢lasemal form e -y
= Abundanaly  oceur  in e 2
Ralathve callhaumorgans which are sctively | Abmceeny o0e B 00, S
gﬂruﬂnﬁlﬁuuﬂsuﬁwuﬂuﬂnmmnhwhm;huﬂaﬁuﬂl abunidanee engaged in  protein  synthesi amd o= o
. oukaryotic oclls i calied endoplasmic reticulum. ody 7 - i E i LabwHiarm
- They vary in appoarasdc from ool b el T - m —r— — —
. Cinneemar are ypherical oo iebadar membranes which separsie the matenal present in these chansek Thaurs/nrgans LLH‘W“"M“”' UL LT —
froem that of cytopdasmic mascrial, » Mebolism of varkus Dpes of
# I illocbrtal and casdise muiche oolly, the meadified form of SER 5 known as sarcoplasamle sl # Profein synibesisTranslapion, Afer | molooales partiulaty Bipsda.
wibach i spocialined for sergpe of Ca' o their lumsen, —— synihenis, thay are either sored inthe | & Invedvad in detonificason harmiful
. If masy mibosoenes s aitsched on the wmall parallel cislemss of REH, then (v s calkad ) cytoplasm or emnapored ol of the drug.
avpauapdius . In nerve ool the ovgastoplaem i koown as Misal®s grasuleobodicn. cell & Trasmmision of impulias
» Brvirasslhab Branngpert

V]

—
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‘ 7 Wikkch of ihe follow ing will nat be channcllzed throagh RERT
A Immanoglobulin B. Thyrodd stimulating homsane
C. Interferons 0. Arginase
£ ‘Illlri of the following statement about the endoplasmic reticalum i correce?

ll is involved in Glvoogenolysis
\ﬁ b comrnts of a collection of unconsected velicles
. h i continame with ouicr mitnchondnal membeans

. It comitain enrymes fof the breakdeown of cellular organclles
9. Whikch type of membrane |y mo abundant within s oell? |

ATER membrane B. Golg membrane
C. Plavma membrane [, Nuchear membrane |
GesersiFencioms o/ ER o o

. Theey provide mechandoal support 10 the oell, so
thiat oty shape 1 maintaned.

. They are abio isvolved in rawipart of saierials
froem ome pant of the oell 1o the other,

. Fragmested cloments of divinteprated nuchear
memmbrane and endoplasmic neticulum arrangod

Cell Structure ang .

CRITICAL SONCET)

Three organclles are llw}.“
Faity acid metabolism; mlmhﬂ

peroxisome and SER.

3

mmmummmwm‘m
. All membeanous ceganclics cvoepe mitochordna and chloroplast are fommed by endoplassic

mmx
Location of Ribwsomes | Classes of Profein Synthesized
Mombrase Froe Rihosomes Soluble cylosolic proteing, Extringie menb

L eytesolic surface

Istroduoction
Discoverod bry lualian plyaician Camilo Golg in 1598,
Sanghe crisernal wac i caliod Golpr bosdy.

mmuuwm{wm
Milochondnal asd chloroplast proteens encoded |
4 nuclear DNA, Peronismal ims

ER Membvane Hound Ribosomet Secroiod prodcins, Inicgral plasma pmun.
proteins, ER proteim, Golgi ;
Exirimiic membrane proleins localized 10 the e

o Fibranectin

HHMMMMWuWWM
Golp apparatus in plants 15 callod D¥ofresasves which are involved in construction of oell

L
. Saack of cistereoe wacs is called Galpd apparain
&
Ll

Like endoplaume retsulum if is 8 camalicular system with

BE,

"
Ty, "
\

/ ' Ff Iy AT,
1": ™y ¥ i h*h A

K DP| PrEP BOOK Cell Siructure and Function
Sirueiure

- Clobgl spparatus iy & stack of Natrened, membrane bourd wes ealled oluirrmas.

Golgi complex is & complex systam of intarconnocted tububes sround the contral itscko

Al oo end of the stack, new ciitemae ans comstantly beang formed by the fuson of veiscles from

ihe S

a ol apparaiuss has iwo faces ie. forming face and mahaneg e,

mﬁr{mj“hl.mlnwlndmﬂﬂi oo ", Wigtsc hew et bnad) ol o

arnonth endoplasine reticudurm e sed tegether b fom cisternae of Golip apparsios. i formeng fee

& Matwring face [concave) is inmer [ace alu called o trans face”. Secrotony gramabey’ Galgs vesache
. are pinched off from matiunng s,

Fumcibans
. The main fusction of Golgl bodies i
the eelf secrenion,

o They are invelved in modficarien of |
mamiwmm
are addition of carbolydmies into
proleing  and  lipidi and  sbsequent
wynihesis of plyvoconjugaies,

. During cytokinesis in plant cells, these
are  wvalved s (ormation  of

ndhhmhhpﬁuhuﬂ&pﬂnﬂ
| trarspont lipids and proteins. It inchedes the
nichear emvelope, endoplasmic reticulam
and Golwwwii appamius, haowomes and

. An impsortant function of Golg spparbss
i e formiahon of priswary oo
. qur' duning s rTaikpi,
Pathway and Fate af Procosed Vebohes

Fibosomas =» Endopiamic mbeulame= anipon vasckie-» Golgl coperabut

Packed intide @ membrane Mothasian of proters and

>-:w ghecprolens nd ghcoipids.
Bl A
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1, gl apparatuy is involved
Salrvary amylase B Glucokinase
. EeoR

VRSN ES

Ineredmt o . .

- Lysonomes {Lysn = Splittng: Soma = Bedy) are cytoplasmic organclies which are found i)
eukaryotic oolls exoopt RICs asd are difforend Trom otbers due b sheir morphosogy. -

- Thene wore nolatod as a separase component for the (i tinse by Do Duve in 1949,

SErwdiun

= These are roughly sphercal in vhape and bound by & umphe membrane and are
venss e mch in ek plegphatese snd soveral other digestive o Aydrodvie emiysies (sh
Bika oty dirmacs, Bipancs, protcancs. and nucloascs I

. Thens cmrymes ase symihesinod on KER snd are furiber processed in ihe Golgi ap
prodevand onry e ane budded il a Galpl vesslos and gae calbed priary lreeioses,

i Srcomdary fremes sr¢ Toemed by the Tunson of primary Dysosome with Toml vaceole know
[Pl possomg | phupocy i Tonnd vacwale ) -

# Trﬂrrﬁ“-inihﬂhﬁ-mmwmﬂaﬂwﬂmmmﬂ_
Hownd amton the cytoplasm. In unscellular efganiams, these ate removed oulside of ol by exoc

wihale sn meslsiccdular orpansums; ibese arc retained i the oells as lipofuscin granules.

Fustisa

* bn ceder b perioem i function, the Iysosomes fiose wilth  emadosenne, phagoisme o

® Tt Bt rrodevules we Tumtbar Beokon doswn a0 wmalber monomers w hisch ane iheéi reoyched in e

ol

- Wiaprw Temctwms of lywmomes anclude dmtraceiller  digesilon. awfmphegy, amaded
newmrt imae epdnane afl eafeaveilelar cemey

- Dhering wdraorilieler dipestion. food paricles o shorod in fomd racimstes which will fuse with
v, Bt prsaliing sthucture e called sevewdary frsosowses imowhich food begin io diges

- The dispesied prosdectn ane absorbed by the oyaplasm swhile ihe remaining wasies fonliiniag
v lhes (neatrsnnde sl ) fuse with the ooll mombrase [eragvesin? g oliminabe wedipeuisd
LES ]

- The process by whagh wowasted sructurcs withen the oclls arg engulfed and digesied within by
lywrecomarn an Sl lind dinbilicy

™ Tt proscipns evilary takors jpoling oy satarwantivory pareid an ouder do obiaim energy o i ooouns in routise
ol s oot sy o kpocific orpamelfes, Fowr onample, iF smeome lans g perform by
menguler euproies, e sy of mulochondris Beging 1o increass mn hie musthe colls, but [ be
Bearven ewnrciet, the mumber of silochondris s sgain decreased by ihe provess of aslophagy,

- Dharing drvrlnpenrmial phanr. whon a patsdular o0l is fegquaiod B0 be diviniegraled, o type af ool
“HMW%-MHIWﬂH!ﬂEmIMM
] i ooy Cosbont. afe uackly déspersed throughout ihe cytoplasm, (huy disnlegrating the |
ol st frapeents which ane phagocysmeed By the ogher oolls. ]

K DP|PREP BOOK r- ﬁ"_s_—__—_—_M o

l-\.-‘
;. ¥

Lywosonal Heorage [RHseascs
-

Baveml congenital diveanes have boa found nhhhwﬂm—ts
li‘.;-;.,.;-g glycolipids withen the cell. Thise are called siorage discases. 2010 s By lipian B
e discovened uo far, 7 :

These diseases are produced by a mutation that sffiects ome of e Byacsomal ey wroived im

the catabadism. i )
In glirogemain Hpe I divease, the liver and mundle appsar b be Mﬁwtﬁ
e mibrane bowinidarganelles. In this divedse, an ensyme that degrades glhyoogem o pheco is abemt.
WTﬂmltmnﬂﬁﬂ“ﬂ-m,ﬂhm-hm‘w
Accurrmilalion ol Hpsds in brain oolls leads to mis nation, blisadiers ded e death
PEROXISON ES AN G YOOI ES
Porusdscmies arsd glyonysnmes ste collecingly callnd s mibrebodio

Thoy are similar i lysosomes Inoihe sense that thay are simple semmbeanc, i lar drecimre.
They comtaim encymse (althowgh $ifforent than Iysosommses ) and are ummailer tha frseseses, baving
alfamrier af & 3 gra approsimaiely,

Peraxinams alu produce and expor cholesterol and imporant grosp of phospholipads albad
plasmalogeem {in brain ansd haeart fisuss ) fo oy Boplam. ;

Catalase presemi in bver cells of camel, kanganoos and different repiibes.

Pevon buaimss i Dver and kideey oolbs breakabown and detenify Fully, hall of the aloohed of & poren

drink. ; P Y
FEATERES RN PSONLES Call WU SN
o= Mgt i all type of sukaryotis | Present in plais Cermenating soodlongs
Ocinrrence gulls ) - il =
" Pervamlase, cotslase, ghwols soll | Coislase, ghools sied  ousline, o
e loxdasesse, | enaymens
= Ditoaafication of aloohs] = Lipsl matabadium _
Hole o Formation and decomposition of & Conversion of siered  Bary scids 0
L FLE carbobydrsies  (Seooinsie)  theough
# lmvid vl in photorespanstion Elmaylase cysie
Torica ¥ : F
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! VAL Hl Es

. u-dunhpmthﬂmuﬁﬂﬁnﬂrm#"*ﬁ“'w
coll membrame. They are peesent both in plant and animal cell.

. Nmmunﬁmﬂtﬂmcﬁoﬂlmnﬂﬂﬂm

. hpl-qclnlwwumﬂ\nmknﬂnmmuulmbymmm“mh
hmmledLmﬂlhmmtu?ksmmm

Fonitui

. bn ssimal cclls, food vacwsles are formed by phagocylosis. Many freshwaler profius huy |
contractile vacwsles that pump cvosis water out of the cell, ibereby wuhmlllﬂg“ﬂmt
conporaratson of ioen and malecules inssde ibe cell, ‘

- In yosmp plants, many small vacuoles are present which can hold reserves of imporiant orpass: |
compounds. These vacwoles may help in pratection of plants agatinsd herdiveres by soney |
cosmponndi 1hat arc podianeirn oF unpleeand o animali,

™ Maswry plant ovlls cosisin 8 conirs] vacuole which containg oelf sap. lll;ﬂtm:mﬁnmmﬁgt ¢
imarpanic i and metabolic intrrmediates. nwymhwlhphntumwhuﬁiq
thew Cyioplaaen

B Thery maintaion the celly” furgor, responsible for mechanical suppot, and rigidity of the leavesand
young parts of the plasts. :

AITOCHONDRIA '

L Machondna of chondnonome arc universally present in cytoplasm of cukaryolic cells.
] They sre abio callod as power hewses batteries furnaces of the cell, They are one of the busics! asd

1. ‘Nhl:lu irnn:llu cannat metabolize the fatty acids?

Fumetians

(il o put GRS

Cell Structure and Function

K DP|PREP BOOK : ,

Siruglare

When scon ander compound mecroscope (hey appear apprar av vevicles, rods, bean vhaped of filaments.
When scen under electnen microsonpe, e i showes that they are bounded by two membranesy,
smuenlh outer membrane which somew hat like & sbeve due to prewmce of penia (hence Ereely
permeahle) and an inner one forming infoldings Gﬂ"-ﬂ'imﬂ‘ st . =
mnmwnmﬂmmmmww FrFy partichen which sre sctaally AT

h-ddmm several other complexes are aluo found im the cristee, whech wrve an slectron carmiery

hrl*TC

mhrmdwdulhemlﬁ;m imbor twes tarmal I
mmanLM-ﬂhhmﬂhhhﬂ“
Mitochandrial matrix contains small cinoular DA, all finds of RNA, 705 nbosme, carymes.

ci cnzymes and organic and o sl

B, Peroxisome

{LMIHI&W&IE =

Thay ae the sites of arrebic ceflular rapiration.
Enrymes n milochondrial matny help =
mclabolic provesses like pyewvic avid avidadion,
Kreba cyele, aereble respivaiion, asd faity acid -
etabaoline, These processes extract enargy (tom the orgases food asd
rich compound, which provides emergy o ihe cell on domand.
Alﬁ'hmmﬂm.ﬂ?hymmm

atrve orpancllc m ol
o Thtir sz def mvissmbry vasry from one o many thowsand per coll depending upon ibe physiologial — - -
activity of the el 12, 1tis related with mitochendria:
- They are selfrplicating, costain clrsdar DNA (1% of the total DNA of ocll) and sibasawer; tus, A, Calvin Cycle B. Glycosylation of albumin
| wowne proasn, may also be synibeuised on them C. Comversion of a hexose bo triose (\ﬂ;ﬁm-.-u 1 Acetyl Col conversion
- The dusmetor of mutochondns m 0.3-1.0 pm while bength i 14 gm = — — — =
q =11 Suy]
ﬁ? 7] Toriea 0]
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Froplastidy

Cell Slructurn llml Fun

PLOASTIDSTHLOROM \HI\
Mnhﬂmﬂ-—p—ummmm mmuq for essential Illrm

plharmiymtheu and food storage.
O the banis of presence o absence, type of pipments, and slage of developmeent, plastigy |

been clavuaficd mso proplaid, kewooplasy, chromoplasis and chloroaplas,

They are young, immatwre, self-replicating of semi-antmnamous aad developing plasiidy,
Thew dnade md redivids i Merratematic cells and are distribaied o different oell types,
Diepending upon the seructares i whach they found, the intracellular faciors and on U5 €Xpogupy
Ingha, they may develop mio kucoplases or chioroplasts.

Lewcoplnn

Chloroplast

They are cwdarfess and found m parenchyms oclls of root, stem and soods,

They wsally developod i absence of light. ]
They e sriamgwlar, tmbular oe of som other shap.

They sore foud, cp amplopless which stores starch, elaisplass which slores Npids |

Mukmr;dmi-hnhmm
They empan coban 10 the plants odher thas preen.

'I.'hn mmmﬂgmqnfﬂmnwhmwﬁmﬂ
They help i podlimarion and dF

s munmﬁ

13 m'ﬂh soften dee ta:

A Jelly formation in acidic pH

B. Cosversion of starch into sugar
C/Solubilization of poctate of middle lamella
D. Incorparation of pectste in maddle lamells

Theess are proen plastsdi, prosent in some protists and groen parts of plants like leaves, woody iesy

and w-nipened frust covering.
Chiloroplats vary in the shape (mainly divcold siracture) and sizo wilh a dlameier af 46 jm,

Under light mcroscope they are helerogencous. stnacturcs with small granales called grame

emboddod m the malrir.

Fach chloropilant r Beanided by & smecxoth double mombrane, called emvelope. The outer membrane
1 bk metochondng that contaim panins and therelore froely permcabie o small molecales. The
et mrtrans 1 aome-pormeable and sick dn prodeime. Between the ouder and ianer memmbiang,
e b ity ans AR

Shraums covers mont of the volume of the chloroplast, conlains prosins/crurymes roquined for e
nﬂm of cartobydrates during Calvin cyele. The most abundinl and imporiani caryme i
Rulbivt O

B alia comtiam clncadar DNA and T08 Albremics, 1o protcing are alse synibesized here, Prescace
of these wubstances isdacaten that § is sommi-aulosaimos ofganclic,

The stromu contains @ systom of chloropindl beasing double membranc, Matiencd sac-dike

mwwm,uhmmﬂlnnlmi‘.,mw.”wm’% ]

e W T

; '_', j_,'p;. ”f /I ﬂi mJ- "‘h,f_" :'. s,
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Srrualler thylakoids are dic-lilke sscs which are pibedd neer one geeeter i macln of coee P
siack of smaller thylakosds is called gramwer. Fach granom conises of 2090 teylakosdy snd deere
are about L0 grana e im each chloroplnd. Photoaymifetic pgments we sl fond @ the
mombrases of umaller trylakosds
N Larger eplakoidy connect the grana with each oiher CRTTICN, CONCEPT
and are alw calied fmter-grama. Thee membeanes = | : -
are colotless and do not have prgraents, thes see- | Chioroplast energy can sl be |
Pliwtasaibeic, | umeed By the cell
Merrbranes of grana are wies where sunlight energy s
ia trapped and ATP in formad.
. Chloroplasis are sell-replicating organeiles

e
Function of Chloroplass
It is the site of photaiymibends in plant cell, benoe making thom the Mos omportasl HOTEy

trae Formiing ofganetle of the cukaryotic ol

Introdution

. It disgenvered by Robert Brown 1331,

. Mt s the miost promisest and most imponant part of the ook, also callkod as brasn of cell.

. They are visibde only i mon- dividing oclla

. Im andmal cell, ehey are comtrad in positson with sxception of deletal muscle b and sdiposs oclls.
I plant g lls, they ane puslsal o perfpdany dios o the prosence of Linge vacwole.

They may by irregular (Le. fabed’ Misdeu) of splarical in uhape.

L]

. Aol contaiming singhe mschous is callou mmeucloae, two 15 Simecloate snd with more thas tao
ad sraltimmcieate, 1 s sbeent i swme cubaryoiss cells, usch as mature pliloem seve fube cloments
in plants and mature RECs of most nammals; benee e oolls are callod anmolaned

TOPIC4 = %)
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. A typical eukanvotic nucleus consists of suclear envelope, nucleali, nucleoplasm and
network or nuclear neticubum'chromesomes.
Nuchear Membrane

It 12 not a complete barrier.

Exch nucleus i3 covered by mwo  parallel
membrancs with a space of 10-13nm between
then, This space i called perinuchear space. Thas
amangement of membrane i called as muclear
emelope which separates the nuclear material
from the cytoplasm

. Thee rster Laver 16 contamoous with the endopluimas
conionis.

These membranes have same strochare as per
fhaid macesaic mode],

Muclear Pores i
mmmmuhmimﬂmmm;tm‘p&dnhm
roteanes calbed mecdpearnios.

They act 2 3 paiewery for the exchange of nutenals with the cytoplasny,
mmmmkﬂnmmﬂﬂmmmmmmkaﬂh
peoicins (such a5 DNA polymerase), carbohydrales, signaling and lipsds moving mi0 the ey
Altbsugh senaller molocules simply diffuse through the pores, langer molocules may be rcogaimd iy
spocific sigal soquences and then be diffiased with the help of nucleoparin into of out of the mdey
Their number i variable depending upon the differentiation of the oell i.c. undifferentioed oy |

E}
.

A)

w

-

like epps have 30,000 porci/mucleut while ervihrocytes, well dnrrnmu:nnd oclls have 3.4 N

pore'muchos,

NuthoplamKaryelymph Fesy

It is trarsaszent semi- ﬂwdgwndmbsumt

It contxins DINA, HRa.pmmm_Mg ins, rmmcluﬂldumdmmﬂ{mhﬂm

polymerase],
- [ CRITICAL THINEINE'Y |
. FPart of eukaryotic cell nhm formation and action of primase fakes pll:t

respeetively: =
A. Nucleoplasm and cytoplasm I.:_B,r}lupﬂu.sm and nucleoplasm
C. Cvioplasm only 0. Nucleoplasm only

Nucloalus

* Mueleolus is non-membrancus, iphemical or darkly stained body within the pucleis and may be

one o mane i the nscleus.

It is wsually locased in the chromaiis at specific sile called muclear organizer reglon.

They appear during inlerphase and disappear duning cell division.

REMA (fRMNA) 15 synthesired and stored in it 1

Muschenlus is composed of two regions: peripheral graniler area conlaining precursars for
ribosenal subunits and centeal fbeil arva contsdning rRNA and riNA.
11t is the fuctory fir sibaisme syathesii, |
gry | |
T 3 [Z]

ill -I {’ J HIT ."riir o,
KDP |Prep ook __Cell Structurs and Function

Chramatln & Chromaosome
Each ehevanosome is a thread like structure md[mg I’mmwmr.unr:hmnnnﬂmﬂ

dusing cell divisson.
Eh:mmh-ﬂlmsmmdofﬂﬂlmm {histones ).
Under compound microscope they appear to be made of arms (chromatids) and o centromere, the

place where spindle fibers are attached disring cell diviston,

chrermasd

Emﬁwmﬂﬁhhtﬁ:pﬁmuﬁ::&mﬂ Kincsochore 15 a place 0o
centromere where spindle fibers are attsched dering cell diasica.
Based on hmmnfmmm:hwmmﬂrdd ins0 feer categonies winch are
shown im the Following diagram,

Satellite
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Coll Structure 308 _Fﬂﬂﬂf"_;

MNuclear Envelope

Cell Membrane

Endoplasmatic =
Reticulum

Cytoplas

Functions
- 1t comtrods all ik enctzbolic activities of cell.
- Ii b alll ibe pemetic information ia a il

15, Which of the following is not supporied much by the endomembranous system?
. Endoplazmic reticubum
B Muochondnia

OMPARISON BETWEEN PROKARYOTIC AND EURARYOTIC CELLS|||
Tt ik Bikarvete Cell

Ilil‘l;i-::—ncn rodkar ol el

[ Well Defined Nucleus Absent | Present
DNA Sebmerged incytoplasm | Present in uelieus
Tupe of DXA Crrcular Linear DNA in mglous
WQ "" Bounded Absent Peesent
Kilwames larger sub-unit asd 305 smaller Iip;i‘ sashanit llier k- | Cyto lasm ;
——— - ytop s ‘macell wall Flagellum
Cotmbeleton__ At : Present__ | Ribosomes | membrane |
Cell Wall | PeptidogiyeanMurein’ Sacculus | Cellulese/Chitin !
" Sreroks in Cell Membrase | Absent = Present L ; ’ '
e — Alcnt | Nucleoid [DNA)
Cell Divisksn HBizary fission AitonisMeioais .
Histoncs Abuweet Present Prokaryotic Cell
Prutcin in Flagella Flagellin 3 Tubulin
, Bscterial cell, Cells of Blus PMant asd Animal cells, fungi and
1 e algae protists
Ay |
2 . TOPIC4 B7
TOPIC< [7]
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F b T bovemrs St Bty s

— T = Pholapeceplors Retina of eyes #  [etect Hght stirmuls e Conecelle
. Steps Invelved in Nervous Coordination ’ ' * Chagesin
. Sensory Receptors and Their Working | : prossure, poudion. | |,  pgcisener’s corpusches
: - : *  Skin Of scceleration » Pacinian’s corpusche
S Mechanareceplons : :
. Reflexes and Reflex Arc s Blood vesscls « Hearing = Paroreceplons
. Nerve Impulie . Eﬂfﬁmm
. Synapse | . _ L -
s Basic Orpanization of Human Nervoas System ' v Lﬂ:?wm [Metct brnperansties »  Cold receplon
= Bran : . Thermarecepion e | stirmuli +  Warm recepeors
. Spinal cord s _Hypothalumus —— :
Peripheral Mervous i 4 Deetectia 2
: ervous Disorders et : o Nasal cpithelizm | = foms o molecules | = Osmorecepoors
= Chemicsl Coordination, Hormones Chemical Messengers Chemoreceptars . ‘:"»‘F , E ﬁ" E e s
. Endocrine System of Mas and Hypothalamus . +  Hypothalarses 4 Gustation recepion
. Pipgitry Gland e Skin v
- Thnroid and Pamibyvrond Glands i b —
2 ::Lm K Nocleeptors s Jomnls Detect pain
s Adeenal Glands . kS "‘T:’ oegans -
Gomads . Waorkiag of Sensory Skin Reoopt : — 2 -
. Hormanal Feedhack Meshanivm e Atleast five different sensations are perceived by the skin, i.c., touch, pressune, heat, cold, sd pain.
| alnj-hn\m\]m\.unuqmum\ LTION * There ar at Jeast three diffirent vpes of ; i T T o
The by af an amimal & uenily exposad to variety of stimulli in its daily life. Fogan : - :
WM!MﬂmMWMI}'Mﬁmwymm:mhd Their Free Nerve Endl At the base af hasr. | Free nerve eadings. Touch
are coondinated cither by morvous systen of endosring syssem of both, [ : Spesaalized cellular
Nervous Cowrdination - I B In papillse which extend | encapsuised corpusches, |
. This type of co-ondination involves specialined eclls of memroms linked ogether o ;E ““I'f inlo fdges of the | Spirad sed pwisted endings, Tench
miumly\udumnn]nﬂ\m:}mimmfmnﬂumkdﬂmuuﬂ:ﬂumllwm h - fingeriips. each ending termimates ina
wttmmulmm:uﬂuhmwwxmwmwsﬁ. kmob.
- Flow of isfosreation ﬁﬂnmmhnmeﬂ’mm rtq:mueu-:m:mltm el | pecomds Deep Prosmas
Stimulus—sReceplors —s CHNS — Eﬂl-ﬂﬂl"—l' Hesponse | Patinlam | Deep in the body. Eﬂ!puﬂﬂndmlnh. stiomli, vibwation
. MMshmwnpmwdnmrwmunﬂﬂmhhﬂhﬂﬂwlmhﬂm Corpuscles Mhﬂdulﬁllﬂn sensaions.
L MMWMW RN A ‘ nm.-\]““u. qrﬂm“n Im the Skin
H}] Emr . *® Rﬁqﬂmmmmlydwﬁulﬂdmm&cﬁnmmhﬁwhl&ﬂlﬂﬂmﬁt
i)  Effecton - A fincticm. L L
COTIEAL m . i . Their relative abandance also vancs e
: . - : Paim recepoors 27 X = Cold necdplon.
1. Pk thst caaenple of a6 dfofior f Cold roo % 10X = heat .
A Ommorecepiors B. Gecells i 2 RSN 6 L AL 3
B i% the basic stnscnzral and funcisonal unit of nervous sysem.

C. leblc sysieim [}, Sensory newnn " .
RS- e = : . Rleuros can generase and condesct e smpubisuelecirical curment which tavel aonoss synapsos and
‘ . . pass From recopions ba effocton, iisgeng about B cooedination.
NP S - — - Newroghial celts mostly present in higher animals, play impostani role in sutrition of noenons asd
A eeilf or @ mewrom of 2 recrpier argan which can deteot changes in the cxtomal and imtormal oo ; ther proacetion by eyelin sheath. They constituse nearly balf of the nervous system.

el the animal is callod & roceptor, It acts s frmasafiscer becasse it converts. one form of cnergy inlo ol . Momons e mabeod do ool divide sy fursher, Howsver, they xhibit bimsted regenentive
TOPIC-5 i — N TOPIC-S =
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Sgructure of Newron _ =
A typacal reuron coerists of! COITICAL CONCERT!

R e Inability of Neurans to Divide:

:E?, ,.,..;,mlﬁ MNeurons arc unable to divide bocay,, | |

Cell Bady ihey enter 1n Go phase Pemmaneni},

»  isalsocaliod soma. s the chicfmurionas | Morcover, they lack commoles gy, |

unable o fomm mitolic appambus.

part of the cell amd syeshesizes masenals
mecessary  fof growih and mainemance of
UGN,

. I comtains a single harge centrally placed nucleus with a promincnt nuclcolus and otber cegy,
arganclles [ike E R, ribosomes, Golgh appasanss, miioesondria embedded in cytoplasm.

- The cytoplasm is characterized by the peesence of Nissi's granwlesNizls swbsiance whic
group of ribosomes asociated with RER asd Golgi appaganss,

- IF iz 15 intact. the newres can repenerate iti avona] and demdrital components,

[rendrites !

- Thewe are bread like procesces that carry isipalies fowards the coll Bady, |

- These are wiually short, thin, often highly branched cytoplasmic extensions and devoid of Schg,, I
eells amd s nonemyvelinased.

- Axens of caher seurond form synapses with the dendrises, They give a gpiny foak (o the peurey, |

- M is long cypoplasmeas procci thal usually anscs oppasine o demdnies snd carmriag fmp
poicnvials away from coll body are callod axons. Axon eriginace froen a pyramid ke ares of wey
called avon Eallack,

- An axen is comparatively o lomg and thiek merve filee which has a constant diameter and cas v,
im size fromn a few miliimeters g @ meter Seagnl. .

- K may be Bramcihed or umbrancied, IE scrminates by branchimg 1o form small extension wig
enlarped endi. called pre-symapdic termwimads,

- Cellular cepanelles like mitochondria, microtwbules and newrodibrils, RER and Gadgn spharates e
present throughout the aop laem of the neuron.

- Sbost of the avons e suffoundod by protective ibeaths called myvelln sheant, which iz impors
for newromal putstion, proloction and proper propagation of impulues.

Myelin Shraik

- Sehwaam ool are neuroglial ool in peripheral nervous sysiens. Usually axons are eovered by
these cells which are sirop=like cclls thal wrap aseand aven b

. These cells are alio covered by & fatry substance callod moyelim sheanh (kat acry ay derualarer. Ths
1% why auoen are called smplimaded Tdres. A nonemyelinatod part of azxon Between two Sclees
gells ot called madle af Ranwier.

Types al Neurons
All msurons sary somiemiliar G slee, shape, and characteriutos depending on the funclion sed e
rade of the neae. Based wpon leamctions, bene ano three ypes of nownons:

i Sy NEmros .

Sy’ ERuTOdTs CAUTY ReTIROry Sniirmation Srom fecepons 0 aesociative neunons presce OIS of diroy

[T 8 e

- ‘The derafinte endings ol some fensory ReUnnns alio acl a8 rGepon. I

- They usually kave single long dendrite called demdbos. It is siruciurally amnd functions]ly similare |
avoe, 1

Coordination & Contral H-mimﬂﬂlﬂwﬁﬁw
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L] Bllodoer NeuFanis ]
Mot peunes conduel impulued swary from the central norvear system fooninol center o ¢ffacher )

The demdrites make comtact with other neurons in the spinal cord. The serminal branches st the
ol of (e meuom are comneclhod bo e effecior
(i Anaacintlve Neoroms
Assoeaative (intermediate/relayfinter/conmecion) neursns oocur entirely within the CNS and
conmeel senacry and malng Reunnn.
. Thse axom ot compwrranivaly fhm and now-epelimarod.
They are involved in procesting and mterpretaten of information coming from recepsor.

Mﬂﬁlhhﬂmumﬁm-ﬁﬂ#@ﬁ-d
A Neurons B. Neuroglial cclls
. Schwann eells D. Leydig cells

Reflex Action and Kellex Are 7

" Bellex action is an imeediane, cutomatic and imvelmniury response 10 cxtemal and intormal
envigoamenial changeainjusicus. stinwali

- Hand withdrmawal on painfisl stimmli, knee-jerk, Blinking of eyes ete. are some ol the nefleses
CEUTIERG im fnan,

. Befle are i the pathweay af e parsage of smpulue duning & rethes activn, o shoswn Bl
Recepsors =F Sermory pouon =F bnlermediate neurons —F  hlobor peanons =* Effietors —* Hongs

abosst (e onired action,
:l g5y I
TOPIC-8 e £1)
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Clanificaiion of Refliirs
- Thtﬂlh'ﬂ'ﬂl‘}liﬂdﬂllﬁflhmﬂcmﬂ'llﬁ'hﬂj' Hmungmhmm

[P &
i-l Ly -.‘! rriy

Tapurs Wl Ipera W arking Eummiplis

—

uchding ro

n Uncemdaionsd Hefle }
- ] Eﬂmlunlulmlﬂl
i Condiboned Reflenes | eLr i
 Asquired ! Flaintein Dalancs e
invod rment Mid brain lﬂ]!lah:;:m
EEHM y H; ol
| Protcetne refleaes aaon of elben 15
from harmiul stimull withdraw hlndiwq-h-
Phyriolegical ¥ | Proscctive Flexor Antigravity pelese ::nﬂ stimuli .
T ey : ;ﬁ“mm-“ manlenance
Mioesny napiac Only ono ynapss in Saresch reflex
Smmber of | Polysyrapeic (most of | ** Wi ;
et refbrnc is 3 ithdrawal Trolective
Ty . ::!F“mmm reflex
E S— 1 — —
St Wil skeletal musches e
Autonomb W am - refbenes et | FWallewing. coughing oic
[T T
‘Hluh--—lhulrﬂnuﬂ' damper 0. when a porson sops of o sharp obpect

mmh-pmﬂmd h resulis
d—ﬂ.ﬂhmm s -

which travels along the bength of neuos
chemical roaction.
tiﬂmﬁﬂhﬂsh muﬂmwdw-mfwmhuhnuuﬂ

wmgmalas ™
Gemaration and Trammhalon of Serve lmpuluw
- Heere, word "nlrntesobrmical™ rofors b0 the ohodtingal potintial {capacify
cuipn oo mrurts mesbeans, b caar of souron, the chooincal podendial is tevmed By s boase
podential which n exhibited in teo deloront B 16, Feating mcmibrame podesilal (RATE ol

#0 aber elcteical mork] the

withed mmpmmbrans poicaisl {4WFL

EE.

[

-
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e iesting NMrmbrane Hmﬁg

o Prosential (loromcn acrma the mermbesne whon fernn i n e beimy ukenmkated mes sode Sy dte
L i calbeed resping mecmbrane potential (it shfsed o ugesds ), and i charscioniand by moee prasie cotde
surfon of neuron membrans than wer oo,
Bpuirren 6 they akabo i in unstiroleted, inoctive o padartzel ey
This rrscan thsl ihere is o asogual diatribution of ks on the bao sdes of e morve oofl maelbesne. 55
valust Tor @ iygecal e b= 70wk EMP s ostablndwd by the fodlosimg Ector:
puistribution amid Acthve Movoment of Na®end K*
The concentraton of K" is J0N greaser in the i inide the ool then sutide wd e concemration o
Nl sveiely T geeater ln e Tl waatuise W cotl e ikl
Thes Heri she contimsmnty moved st their concentrston gratent though N/ paseps by e
enpreniditune of endrgy.
For cvory e K" thal are actively transportod sraand, Sheee Y ane pampod out. 5o, smede beonme, morn
neqalive than cutaide of the noaron mermlbrars:,
Megathe Oegaenle lons
Thers afe My organi compournds in the aeuron cytoplam that sho hove argive dharge 12, S
arvealiiet iy, psany prvdnin sed RA
- Presenice ol lhesg i = U fewron cytoplasm makes masds of nnenon meee aegairve than oubhale

Leakage of K*
. The ol mvwmbrane @i virsally deprrmssably i ol e coreps K. Siece de monbvacs 5 dighety
permeablo 1o K°, soeme of it boaks out of the cell, this socounts for mom ot <Barpes s

{[iip Active Membrane Potenilal’ Actlon Potendlal

- AT i barac ool by mone positive insida of mource Baen cutiade. This happeoms e poutree charpes
gl B0 o sl af newnon o e ving & peieculer siradhe,

Thinchoctros hermseal chanpe sppear cn & shon regson of reuron For a braet perod of mm followed by e

recorvery of thee polaneod stade.

- Hiﬂun*ﬂn}'.
Iniiation of Nerve Imeube ___| comen nmomneR
A At which plece of this nearon, ¢

cabimlaicid!debecied?
m Jt ]
L

4, Leakage of posiiive lons scros (b coll membrane soturs by:
A Adiive Banspa B, Chsrieas
C, Paasive tranapon [, Do fbusics

-
L]

. Al capude 0 prodhice o teon mmufﬂlm-ﬁiﬂﬂﬂﬂiﬂﬂ'ﬁ“

e b pvenanoers, e it i culbol vasbeafrendandd vl mlin
- I resulin in o reenarkabde kcalioad ¢ mhmmmlwhlw
instan andl is repliced by action This chaangse ks s b | S o ol linagonad ) it nly o portion

ol g i an sl vk,

L g ¢ v g suv)

CamScanner


https://v3.camscanner.com/user/download

K DP|PREP BOOK

Propagstion of the impulie

The acticn potential developed locally spreads aboeg the entire neurolemma, is called pe

nerve impulse,

Influs of Na* (RMP — AMP)

. mmatmumlgumﬂdmmlmmpnmhlwﬂﬂl m-‘
upsenting the potential momentasily, making the inside more positive than outside. 8

. This increased permeability s due 10 epening of sodium gates. When these gates open, Ny r" \
inko the nearon by diffusion, K gates open and somse K° moves cal. i

. Simce, there are more Na* entering than leaving, the electrical potential of the membrane
Jfrowm <78 m b tewards sevo and them reache fe the lﬁ-ﬂ‘nismtﬂﬂafﬂnpuh&,“ 4
the two sides of membrane is called depoldanizntion.

. This electropositive inside and electroncgative oulside faur for abour ! nrlﬂhuwli'mﬁ].q.h:
gabes are closed. |

Repolsrizstion of Neuron (AMP — RMF)

. M is the nestoration of resting membrane potential, afler the wave of depolarization has passed.

- It results from closane of Na” gates and apeming of K~ pases, therefon: K diffuses outof the ol §,

Coordination & Contral Nervous / Chemical Cog
e ; KDP|PREP BODK  Coordinatlon & Control Nervous / Chemical Coordination

repolanization.
Hyperpolarization :
- A alight overshoot’ into a meee negafive polential imside tham onginal RMP is clly

. It is duwe 10 skight delay in closing ll the K getes compared with Na® gates. As K contisarg
enier the axon, their peadiive chanpe restores the normal polential, - |

. The Na'-K" pump contisoes b0 work daning this timse, 20 it gradually begins to restore the oeips)
RMP,

Refractory Period

- Afiier an acticn potential, nerve fibre undergoes & peried of recovery in which it regaiss it oripsl |
ionie distribution and polarity and prepares dlscll for the mext stimalation. This period of recmey i

: is called refraciory peniod.

- Ma"/ K pusnp restores the original sonic gradient and thus the resting potential.

- The whole process of depolarization and repolaization takes sbowt 2- Imillisccond, The proesl
of nerve impulse conduction is shown in the following diagram,

93

A
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Vebotities of “erve Impubie

s \fluumﬂmrmh:ﬂ“ﬂmﬂi&m‘“m““mbw I“h"“'-'-i.‘
nyviinated merve fibers, norve weplses travel 38 18 mec while wyelinated fThres condgy
spoeds of up 10 120 ma. S, the velocity of the norve impulic is faster in mrﬂ"ﬂ'-“dmh
1 nananry comdmcrion which 13 rapud trammesian of norve smpulee aloag an ason, resulting fr,
thet AMP jumping from one mede of Ranvier o another, skipping the myelinasod regions of 4,

“ B s ey b0 40K faster han condactson throagh the fastest un-myelinated avon bocause they doy,
e b ranve] theouphout overy ainghe spacs hefofe moving 1o the no

- Another peance that myvelinated fibees condust faster impalse is that mpyele sheath o a g
““ﬂmiﬂnfm,nmﬁl.ﬂﬂmﬂﬂﬂmiﬁkﬂm

- Thack mewron fitwes conduct (asserammpulses than thin fibres because resistant (o the electnical fly,
is ivversely proporsonal 1o ik croas sectional area, So, wiih the incroase in thickness of bowe, |
fibee, thary i drcrrans m resistance of fFhie b0 nofve smipsale, !

. Thee abscrt posarmey Bcroma the vymagne talon bl 8 millisecond, bonger than o morve imspulse kg,
ln-wl.i;mm.ﬂnuuummgllqlm&hr. ; l

Mﬂmm“m&mmﬂ'MMdnhnrlmMMHhA :
informataon from one howron i trasamingd of relayed 10 another newsan is called sywapee,

Sirwtare of S napas - :

" Ther mpusroms aer mod i derect contact 81 8 vymagng.
There o s g calicd o symagatly oot between them

= A iagh S iy S AR [ p— aher merve function. Many | |

st (it of Giffchonl Bduradi, sdictive drugs such &8 coosiss || ||
* A nouron whech cames an impubie toward & | Lo nicoting set .

[ Neuromodulators are long-lasting
chemicals that sCl on symapsed

symapss i Gallod pre-symapilc mewran while the neurmsmnsdulatom,
ome which recenves the impulee afler i orosses e e
BT 1k B il SRR A 1

. Post wymaspte; Pecenbenne may be ancley ool membrane, mnothal Gase b synapas is Sommed as maiy |

- A mngle norve impulie does nol socesaarily pet scrosa the synapse, b may ke fwo or e
imgealics aTiving i6 faped sedirsasin of perhags w il taneouily Trom o oF more Db to sa e
irmpualie an (e EN Bpuron,

- Synaptic trasumisason takes place e the form of @ message whech is tranvmitbed acroas (e synapss
ufi the form of chermcal mevenpers calbad meurorrsniminne,

- Thet snces pruadly huve seversd rounded symapale Al which contam numenous imsmbia o s,

Thee mmmin sdepa imvolved in synagtic transmusion o shown in the Tolbowing diagram:

—— o T — T
—

Ja

K"or CT. m#ﬁtmhm;pﬁ
synagdlc maenbvmng hyperpolanee,
condstion s called faiibitery pes-ymaptc

potevariad (FPEF).
- mwmnmﬂmﬁh

pre-ayriapise cells of reuse,

Cilul'lﬁlhl-ﬂ Meuratramsmittors
L] Neurctmnamition: are chomicals, which are
reloased af the anen ending of the nonarons &
wymapss and s clasadibad o ewliieny asd

irehibinry ;
Enclintory Meursiranumliters 7

ln'wlrwl.lhﬁ

. Acotylcholing i &n ewmple of excitatony
neurcimesmitier of PNE, while biogpenss
E;;"E" ane ingaiasd neuroiFsnsEstien o othe

. mmmmwma Fe—_—

: -
:mnuh-mm acid ‘.'GAEM. -I-:ﬁ
controdi CI"  chammels.  Rocest
reseanch has shown that bow doses of
drugs that block GARA asctivity can
greatly  reduce  the  learming
aisabilithes sssociated with Down
‘ wn-ﬁ'm._

honmnes.

& Ipimephirine and ; icrrase (he heagthoat danng s whels wirokome s doparrens
alfect aloep, Mmoo, aissneion and losmdng,

Torics T - 1
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| 5. Which of the following l‘unﬂlm is related to u::il:atun nnumlﬂnsmllltﬂ
A, Increase heart beat I3, Decrease sweating
. Constrict pupil D. l}wm.sgbamdpn:ssum
Inill;i!l'-ry \Jro‘tﬂmﬁlﬁrg R

- These nourciransmiiters e -
decreated membrame permoabiliyy fo0
" Eletrical sy

Na', thos causing the theeshold of napse: y
stimushas 1o be raised. I an electrical symapse, the
. Gamma amino butynic acd (GABA) and postsynaplic membranes are very close

are achally physically connected by o,
peoteing forming gap junctions. Gap junctiong g,
cafrent to pass directly from one cell [ﬂﬂlnm_

phocine are the eamples of inhibilony
iR i,

x Endorphing are peptides that funci
uhﬂhmnﬂiu?;ﬂ:ﬂhmm?‘ addiiion 10 the fons that camy this cusmesy,
and decrease percepiion af pat. malecale, such as ATF, can diffuse throwugh the

| gD jenction pancs,

———— TR o

| 6. Which of the following neure-modulator also act as neuroiransmiiter?

i A. Cocain B. Nicotine

i C. Acetvlcholine [». Serctonin

||'h‘:rtlwn-t}'pqo[5'_|m;|;|m__ : b T e

(i Electrical symapses.

(i)  Chemical symapes
Electrical synapses

. [ edectrical impulse, Mﬂmﬂﬂfwmﬁnwmwmlsmmm
£ap, the syraptsc clefl, of only ﬂ&mwﬂmammﬂ:mmguhmqmmn&m‘ﬂ
can sufliciently depolzrize the post synaggic membrane to tripper its action potential directly.
Chemical symapses

. The majerity of synapses are chemical synapse where synapaic clefl has gap of srare tan Jas,

* Through these synapses, imformation of impulse from one newron is imnsmitted 10 another by
meand of chemital metsenpers, the n;-m-tr-.-ﬁ:mntrs

7. Nervous cosrdinstion tranifers nerve mpulse from ane cell to ansther. Which sption
shaws site for binding of chemicaks involved in chemical synapsc?

[8-L°g-9:suy] [ v-&ouy |

3 : (]

ol M L
’lrr‘! _u.h"‘i.ﬂﬁ
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The human nervous u;-slm consite al‘ cemiral mervout tyriem I‘C-"S.I' and peripheral nerveus

ayabem (NS

The C%5 15 a cooedinating center and i lses in the midline of the body, whereas, the FNS tranomits
information feom seceptors tn U35 and transmit orders and commands from CNS to effectons. As
outling of divisons of buman nervous system is shown in the fllowing diagram,

.Archiiecture of Brain & Spinal Cord and Their Functions

Components of NS

. Central nervous sysiem consists of brais and spizall cord and both are hollow. Brain consist of upto
100 billicn imter neurons, The spinal cond bas cendrel comal and brain has many caviiesvemtriches
filled by C5F, which is also present between meninges.

Pratectlon of O8NS

L Meninges
The beain asd spinal cosd are covered with theee protective membrazes called meninges. The thaoe
mMEeNnmpges are

. Dhara matter (next do the craniam].

- Arachmind matier (muddle membrans)
Pia mastier (mext 1o ibe pervoas kssuc)

TOPIC-S 5]
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— — —
i Craniem & Vertchral Column
L Brais s enclosod within the cranium
!hkﬂﬂnlmﬂumkudmﬂuﬁ M l.:ﬁ - Feataris
vericheal columa. n H . s e |
. Cerchrospinal Fluid : Meninges are the three membranous ¢ :Ilm::::m. :.
- Bietwecn the arachnond and pia maser pia mater (innermeost), arachnoid mater iv largest and most ;
A bein and spinal cord. Cerchrospinal . ml,.;:u portica of the
. The buman beain is the most wonderful | » Divided into  two
d myvienos creation of natue. I ¢ mﬂw
coopdimates the actioni, 0 thal they “'f',l","""' , connotod together by &
happenod e the night seqasnoe and st the (Telencephalon) | pung of wons calied |* SE: oot I"'":"_:
¢ TheONS of a vencheste develops inthe Y, o fach bomighoe coties | o gisking  decisios-
cond. In the Enitial swpe, norve cond is simply prid, mpoal | L :
# tube filled with CSF. However, dunng the coune of e
developmienst, s astersor pant enlanpes o form the p——— | . mﬂ:iﬂ:n.:
ey beain vesacle, As ithe developmen procoads, i ' : dhiffimers forctorsl mn
e primry beain vosicle sobdivides ino hero | 1 fhes, the. hindbrain fom Il adbury sl v et
iegulas vesicles, the fore-brain, mid-brain and hind. || - ch of the brain, When terresry + Exch fumtionsl area
ﬁlﬂﬁﬂwtg?rm‘mnhwnhm mehﬂmm!wd-lffl‘mhﬁ. oonsiels of tews sb-
htiese vesscles by selective thickening and became  inereasingly AFC L., MERTY aved,
fﬂﬁ;miﬂhﬂ‘dh:ﬂmﬂﬂh%. | prominent. id = anociation enve and :
*  Brain i bollw sructae ai it has cavitics calked L - 1
weatriches. There are fowr vestricles in the brain, Thalamus o Siosated bekow | * It receives all semsory smpelses
(Dicmeephalon) | T > (enonpt sense of smcll) =
Forebraln Wr_'*"“— 1 oy chansels tem o limbie Hylem
2 "“"E'HI‘?""‘" a5 10 appeopriass regions of te
|+ Complex st of
Lokl stnuciunes that bei on
Limbag systeny - 1 of e
(Diemecphalon) | o sdes =
o Divided imto 3 fanber
s parts = -
L] Bormouiingg
s Contsin conion for oumonegulaton,
" *  Lowalad o the vestnl mcrtnaal cycle and doop-wake
I Hyposhalamsas | © Gy ofthe il i the | cyele, sl rapuesc. the fight or
o Moo prodecton  Bas
N " ] o Control focleng amd emotions of
T o Two almondslopad nusss )
LA la 4 pheanare, punsshenesd, bowe, bube,
iyl s ek o e aager, e, mge tod teoml
* Consisis of wo ‘boma: |+ Formation of loag horm momory
X Nippocanspus that curve hack Erom e i sk roquarcd fior beamming
: amy plala -
TOPIC5 ) "
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|
s«  Contain I_HH':H“F = Acts as o relay Ilﬂkn e
formation which is a E: ;:E between spinal cord g
o through ILF“i I -I:':l“ .
running : ol visual ‘5'!1
Midbrain medulla in E .r:irgnmmn fileets  scnggy,
L T T
it By e e
Enpothalamus  of the
forctamin .
3 . Acts as lr,"“ for g
conduction of impalses betweg,
cerchelium, mmedalla M‘
Pone s Small and lies above the :rdmﬂmﬁ_m S ‘
modallys ohlongats = Concemned wi ¢ BN palnem
of bearibeat and L'ul'l:_llhm;l
»  Inflemces transitbon  bDetwees
slorp and waksfulness |
» Coordinsies maascle 2ty ang|
¥ ':Hﬂ'i ”i By 12
et et =
; = Hedy comil pasition  and
* Second ipest porton | coordination of ihe actions of
of & i m‘mﬂ individual muscles B0 peoduce
Hind brain | Cerchelium two kateral lobes {.";T'"-“ I"ur:! L:..l ?ﬁn@mﬁcﬁ:
*  Bestdevelopedinbirds, | - oo e S b
which engape Eﬂm in T.h:-& bellum i -;:hh“"
complex | setivity  of ¢ The cerebellum is imrvolved
flight in leaming. memory storsge for
e baanaors
- Ifiilmm?.ihcm
became L, B M and
digturhed
* Highway of fcation
;etwam_ the body and the beain
; i Respomsible for special reflouws
Medulla = i is broad in front and lﬂﬁﬂhﬂﬂ!?ﬂhm:r
obloagain :“’l :ﬁ'""’ -'""'“', d‘wi“i:hhﬂllul wm :-ldmrr secredion,
.w”mw wallowing. vorsiting, coughing.
- hiccups, blood predsure  and
4 sRcErIng
Meedulla From cvalutosary point of || g T ‘
Braks e ks = [ invelves in the coatrol of sheep
e | oops, | istieoden | o vabening

A. Mammals B. Reptiles

& mmﬁ'i]u&mmud thinking is refated 1o which type of organisms?

Sipsciune

-

v F

*p
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'[h‘-;ptnﬂ:nﬂilhmimmhmeM#ﬂﬂhm'ﬂ'ﬂ#
1B radn.

The spiral cord extends from the foramen magmue (3 hole in ihe botom of dally where it i
continsous with the medilly o (ke lovel of the o o scond lumber vertebme.

it s & wital link hetween the brain and the oy, and from the body o the Bram, I st ws comermd
cenire for many reflexes

A lransverse section of the adult spinal cord shows white matier in the periphery, grey maser nasde,
and & tiny central canal filled with C3F at s cenber.

Grey Matter

iGrey mater is thaped like the lettor A or a "Samerfly”,

A im the other part of the nervou wylem, the grey matter consists of memrom cofl bouley and mor-
ayelinated parts of the fibres, _
Several pasts of spenul nerves ofigisate from wemtraf horw of ey matier. Simalarty, several pars
af spinal nerves jois the spinal coed through dorsal herm of grey mater,

Dorzal Foet of spisal merves alu contain ganglia present just heside the spimall cond.

White Mabier

The while matber is made up of bandles of pyelinated fibees,

While matter shows deep grooves from both side 1.4, from dorsal side 1o the contral casal and from
ventral side to the eoniral caaal,

Segments of Spinal cord

The spinal cord is divided into feer different regions: the cervical, thorcic. hembar and sacral
regions.

The different cornd regions can b visuslly distimguishaed from one another.

The conl is segnsesaially ornganized There are 31 sepmonts, delined by 31 pairs of merves exiling
frons the eomd, These nerves are divided into 3 cervical, 12 thoracic, 5 hembar, 5 sacral, and 1
coocygeal nerve, Dorsal and ventrsl roots enter and leave the verichral cobamn respectively through
intervertchral foramen at the vertebval segmenis corresponding o ibe spenal segeent. -

-8 Sy 103
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i, wpknal nerve
Fhvivir-ome peire of spinal merres onigaate feom the panal coed. They see off sived merees. o
[y priv it 1wt wary Comemmnicateon betw oen the spenad cord smd party of ihe arme. Legs, seck snd
irunk,
p,‘h.ﬁulummnmhwmhmmhﬂ-um-muﬂl—'
i wertebeal oolurmn.
arial rosl
The domal oot contaim the fibres of sensory suron, which condiact smpulues o S spsnsl cond.
Vigmiral rost
mmlrﬂm_ﬁﬂ“ﬂ“mﬂ-ﬂ*-ﬁh-“
The iwos roots jous just bafore 8 spinal nerve leaves the veriebval colama. Esch spmmal aerve serves
mpmlnd-mﬂnnfmhdr'--mi:um
somalic and Autsnsanlc Nervous Syvtem
mrﬁmunmmnm-ﬂm-—#
mamablc Nervoa Sypulem
Chemerally, te Mmmmﬁuihmmu—u—-“--ﬂ
the ©M% totho skin and skeletal masckes; i invodved i consclous achiviSss.

& ] | . Autenamie Nervous Syviem
b -y % | The amsenic mervoms prsrem ingludes tose fibres that connect the CN5 o the visceral organs.
s uuschs aa Ehe R, sloenah, shiguling and vanous glasds,
It in concemsed wilh usgong s stivities.
Tha autcssme apatei i Juysikal ipho gyeapaibeiic ol perey et vy o of Sere) e
mmmmuﬂuﬂuh‘m--m—

Bluires

i

~

'il‘""r“"' -l R g

i

- Diwigin X Y fusiral Pyt ) - cTaesd Ty
NERVOLISSYSTEM Tharsele raglon ivagn mr

. RS compercy sonsory and moter hourans. These nourons are disinbuled thioughout the body a Nocar sparal cond Scar ellcutor

ittt o ool pasplia snd norved, I iEammets agnali Betwgen CNS and the nest od Eho bady, Pesitiin of gragiu -
. Thee colbectaon of mewron coll bodies iv called panplia. It oflen interconmecis with oeher gangha i Lengih of pre-ganglienic fibers | Shon Long

fiowrmn & goenplrs, sysiem of panglo, boown o plenas, Laemgils ol povi=gangllomkc ks | Losg ] Short
- The beesalfle of gucn fibees fdondnie of asomi ) coverod by the consective ifisses e called e = Works in qmergensy, bear amll

and can be clasfiod on the hasn of function and ongin, Functlom Sght siauniions Fromosos eriscd siste
I:r-lid!lphd'ﬁnnh'd- | . - - =

The PNS consists of the nerves that branch owt from the CNS and cannect i o other body pas *  Accehorates hearbest Rewnk: hearibont

Ther porapbartal mervemin v LT o . ~ prgala e omnractsen of pugals
1. Thet rmeskial mrvvwrs which s from the biain Actla S L e
L. The apimal mevvrs, which s (rom the spinal cond. = Bebubets digestion of houd »  Promcses digonn of Tood
A Cranksl nerve 3 Blowad Limagring of Blunal o
- Tharee ey rmortvr pasben o wanda owerven. | unscteoral Ly, Lares sty ol cranial merves ae TR L . E“- Ll piaalie] =

Hiwe iy e et i st {1, TV, VL X0, X000 el i i e o morves (W, W, 1X, Kb ’

. Crusiad nevves s Lanpely conoemed with the hosd, neck snd laial segrons of the body.
o | s =
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] COMICAL THINEE Y

| 9. Reteatien of wrise ia blsdder ln adults Is under control of:

A, Somatsd BOMvOEE 1HEL6M B. Aulenosis pervoss sysiom
C. Sympazhetic RETVOUS 3Y3MEm I}. Parasympathetic nervous syslem
T - :;.1 HAVDLS DI RDERS

Fimt mig Faibipstn™s [Msgant Epillepay %L Pl

B o & nervous disonder, | BB oa comuling dsonks
chasmcierized by imvoluntary
trommors,  deminsihod | motor
power and righdity,

D Timit s

Ot | Lashe mpe dliscane | 505 oo 640°8) | ABcl E w:?m_ T
e b
mal

with ]

b Akl
Cama | Lol doath m bras arca thal m
didatuu.lkﬂyﬂm.m

I 18 characienind
docling in bradn fon

st ol juu.

1

re———y—

emclic  prodiipons
Migh bevels of shumisk

Wﬁ%‘%ﬂﬁ‘:—ﬁﬂ—"ﬂ%ﬁ' incurnble

Antionvulsive drugs for

Er".r*h-"
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CHEAMIC AL CEMIRDIENATION

The cellular functions needed o be continunsly regulased. The serve fibres do sot imncrvase off

. phie celln of the bedy, %o o special kind of conndination syitem is des roquersd,

s Thhmﬂwmhmmﬂwﬂmﬂﬂhmm—n—dhﬁ;
wich at 1he rate af chemical reactions, tramuport of wibatances through plavmakemma, growth sed
weeretions, This coordinaion i called ©lvemical
gmeraliuding.

armone = The  Chemieal oy oponivm of Hormonsl Actisa:

MipssmEery A hormong does nol sct on e wrget cefl directly. Bt

- Fradocnng glasds are dscabere combines wilh roceplod 0 fofm  erEome-recapiof
glamds and secrete chemical mwh-’l'!-nnlhnuu-h-u--j-ld

A Hormones  afe  ofgan
compounds o waryieg
airactural compleniny.

. They are pouncd directly im blood
sl trmnspodted 1o the feapeciive tarnpet calistianees

= They dee siod fviviare mew blochemical frctions bl prodice ther effacts by ropalstoy urmsi

- They may oilhsr siimulate of . A
inhibit & fanction. ; ,
lorgtomichanges axchas e of | Portal vystem can be defined 35 3 pan of the vyatemsc
groath, s of metaboli activity circulstion, in which blood draining from the
and sevual matrty. capillary bed of oae structre flows through larger

Chemigal Natwre of Hormsoses ‘vesscls to supply the ‘:’:’; of anodver

* Chemigally hormones may be structure, before retaming ,

ool Folbowing Types: =
Palypeplades AL, Oytodsn
Amisa Achls Derivalives Ta Ta (Thyranin
(Catecholanine
— Estrogen, Tensosterons,
' Cortisone
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Mode of Hormone Action

- Proteins and pepiide canmod pass through ’

i ulh‘phmmﬂtWMWIm-:E " The penes foe hormuone receptors frequengt
weur solale. Toese toemoes (1 (1 S0 % Ll Sy
messenger] bind with their rocepior on | pene families. Anned with this jngo 58
the plasma werhrane of the tapel coll, | mvestigatons have scanned the humman ge ¥
starting 4 sefies of events in the cell Jooking for homologies 1o
which penerates 2¥ messenper ep. ! pone soquences. This
cAMP. The second messenper then I|||m|h¢dﬁ:muynl'nwgrw-

trigpers vanous changes in the cells. : F

- Swerobd bomnoncs can pass theough
plases membrane bocyuse they are ipid
sofuble. Receptors for these homones |
are located in the cvioplasm or muchous. |
Hommone bind with their meceptors w0 |
them bends with promoter region of & '\,
parscular pene, thus modify the cellular
activities by altering pene expression,

] ENDOCRINESYSTEM OEMAN AN HYPOTHATAMUS

Gland 3 _ g

. (ilands are the tissues which produce and | CRITICAL CONCEPTS [

. Endocrine systemis the typeof glandulsr " Hormones Scereted by Some Other
systemn, comsiits of some M0 ductlezs Orpans: r
plands lving in different parts of the ——

H}' ' o y | o ‘ a -
for secretiond. Gilasdulas cells ane secretory | = I Eryhoopuietin
or neurrmecretony cells that have abundant | 3 -

Sl -

- Haommanes released from neurosecretony | - R T W —
TII:II:J'H: called a5 neuro-seerctions &g ;mﬂ*m

. Thiere are maindy two rypes of glands in i
5 the body, mmdmu;hm l :‘ﬁ-

which cam be detisgmithed in
followeng table.

Evocrine C:lamds Endocrine C:lamds

Fiatuie

JMMH'«#}' Adrenal glands, Pituitary |
jglands gland

1@. A harmone has hﬂdhlﬁwmrmh;ﬂ;dh.m“edhw“
afovement of glistais infe ool a9 5 nﬂéimhmhhmh:

A, Facilitabed diffusion
C. Active manapn

1. whhhilhmhﬁg-ﬂﬂmphuu:m-fh_muhw

(e -bm;:h:ﬂm_ _
A Increased glyzolysis B. Desroaned ghicogenolyais
. Juamﬁiﬁmmgﬂwh 0. Decreased lipalysis

Hrpnﬂl:ﬂl.lﬂﬂl

It is & part of forebraia. I acts a3 master comtrel cemire of the endocrine wvstem. B is bere that
many af the wensory imuli of pervows system are converted into hormonal respoeses.

Is endocrine signals direcily control the punsiary gland. It contasns special group of memreiscnntony
onlfs. These cells conduct impulses and have developed socraiory capacisy o 3 kEgh level The
hosmaones produded by the hypothalamss e cither relnsiing foctors of inhiliting focers. The
releasing and mhibitng hormones of hypothalimus and their functions zre given in the fodlowing
iablec

Hormone (rom Hypothalamos

. | Geomth bormose releasing factors (GHEF) Secretion of GH
1. | Sosnatoststin : | Inhsbition of GH
3. | Thyrotrophia releasang factor [TRF) Secretion of TSH
4. | Adrenocorticotrophin rﬂﬁil}g factor (CRF) Secretion of ACTH
5 | Profactin inhibiting factor (PIF) Irdubts sovzetion of prolactin
T 6 | Gonsdotrophin releasing hormone (GnRH) | Seorenon of F5H and LHICSH.
Thaese are produced in the cell bodies and packed inbo the granulbes and are Fassponed down w the
anon by etaplamic wreaming. The anon ending of neuro-secretory oells from synapse with blood
capallancs and release their hormane imo the blood whon stimalarad,
. The istegration of hypotbalamgs theough its hommones with other endocnne plands is shown in the
Tollowing diagram,
D=1 v -01 suy |
TOPICS . ' — WA
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1t is belicved that axymecin and ADH are produced i kypothalamus and travel down the perves g,
the posterior lobe of patuitery 00 be tood in nerve endings. They are roleased from poerier
petustary afier recciving nenve mlm from the kypothalames,

m‘ﬂ,_‘_‘ " r .
-nu-r-h-u’-uﬂ:ﬂ-dumuduhumw:ﬂmdﬂh&r
dofmlip sl

Bt bas e bobes vir, amterior, maedian and postono

Thee sentersor bobe as ofiom pefonrod 10 the maer plawd, becasse in addiion 1o producing primary
Isormones o produces the tropic bormones which control the secretion of larmones in many ol the
cther endacnae plands

K DP|PREP BOOK  Coordination & Control Wervous / Chemical Coordination

Anierlsr Lale
in Kamatotraphin Hormane (STI)
= it is alur called a1 greswth hormone.

x in the 1908, some children wath wvere
Wihich  efMect  mmetabelim n"my ;;wlh [r—— ;fm e
tissues mnd liver secretions that influence rreated with GH exirscied freen the
growih of bones and sofl tesues. § peuitaries of cadavers. The trestements
- Hypothalameas ~+ SEF -» Anterior were wcoenful m stmulating growth,
Pituitary =+ STH ~» Crowth but the 'l'f"m"hf; °"h!;! :ﬁ:

i T— was & lemiting fxfor. In 1990, o
. E:nf:hmlﬂung uﬁr{_‘iﬂjﬂ b = r G & wand
& : ypechalamus thevughout recombenant DA technology bo prodeds
iy bactena that vymtherured human growth

F When growth has mostly ceased afier
sdolescence, ibe hormong contisue 1o
Tha By,

o Ciigantlsm s result of over secretion of
C1H during childhood in which the bones
sre slill capable of growih asd porson
imcreate Im height abeormally. Ower
secreieon of OH m adalt hife couses
avromvegaly in which bones sre s longer
capable of increasing in lengih bul grow -mw’.mn-ﬁ._
al ihe handi, foet, dkull, fose and jaw bone.

M IF ihene & ander seeretion, dwainfam reailts, as well s other fympioms ssccatnd with bk of
thyroid and adrenal hormons.

(I} Thyrodd Stimulating Hermane (TSH)

» Thyroning in Blood <» Hypothalamus ~» TRF -+ Asterior Pitsstary —+ TSH —= Thyrosd Gland
= T iy i

“ Releass af ithyrotrophin releaung Gctor from the ypothalemes i controllad by e bevels off
ihyroing im the bloesd,

" In ihe peesence af bw hevels of dyronine, hre i inoneaing prodection of TSH and vice vema,

" I i secreted theoughaost |ifs but pariculay foeches Begh vl dung e persods of mpsd grost
andl development,

® I mcts direcily oo ihe cells of dryroid glisd, increaisg both thor sumbers 5l seoreiony sty

iy Adrenscortlcotrophie Hormons | VCTH)

. Segrodd in Wlood =+ Hypothalamus s CRF =+ Astonor Pitustary <« ACTH = Adrenal Cornes, —»
Cortsotoneshl

. Kelease of corotrophin rebeasing factor from the by pothalamus o controlkod by sterosd krvels in
tha blood and by direct mervous stimulation of e by pothalumus as o result of seness o.g. cobd, beal,
[akn, frught, nfections.

= Engens and deficiency results in disturbance of pormal sdeesal fusction

TOPIC-8 - 11
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(W) Genadotrophic Hormene (GaH) ] b — -— s
® These are follicle stmulating hormone (FSH), lutcimzning bormone (LI, akso called IICSIH.,,“‘ -

and prolsstin |sometimes inappropriatcly called hsteotrophic bormoss, LTH. !
F5H and LHICSH share o commeon hypothalamie releasang factor,
Prolactin is continuoutly peoduced from the pitaitary and is intibited by prolactin inhibiting fgy,,
(P fresm the hypothalamus. i
Prodactin stimulates enilk production and sudain milk n manmary glands, aleo scts wilh LY,
FSH in females stimulases follicle development and secretion of estrogen from the Ovarnies; in mug,,
it stisnulaies development of the permimal epithelium of tesics and sperm produdion.
- LH weeks with FSH to stimulate extrogen secretion and rupsure of mature follicles fo rekesse op,
. 1 also camses the hutenization of matare follicles and acts synergistically wilh pralsctin 1o maingg,

compus [stoam {and hence the progesierone it secreies).
- ICSH im the male stimmlates the interstitial cells of the 1esies to seonete fesosienone.
Medisn Lot

- #

. hedian lobe secretes Melamoeyre-stmulating homaone (M5SH).

® lix inhibation of secretion is controlied by hypothalamnos.

= Exsomal light governs its secretion.

. Mane socretion in pregnancy stimelases melanocyics in ikin to produce brown pigmeent, melai,

which darkens the skin.
. Exoee M5H i seoreted in Addisons disrass. One of the symrptoms of which is dabening of skin.

Pasteriar Lobe
- Poaterior pituitary is not glandalar by itsedf. It does not symthesize any hamoss
. It id larpely made up of axons of neuro-secretony celli af hypothalamsas, which secrete ADH and
LT o , — '
\ :WLH:'rl."'\l'n L I:.\:\EIF-'"

Chemical | : ;

"h:-l:e | Polypeptide Polypeptide :

Stimulus for | Low B.P. decressed blood volmme, | child  biswh (Low  level of [nireduction 1o Thyrokl Glamd

Secretion | diehydration progesteronc), Sackling # Thyroid gland is lecated below the larynx (voice box), of base of nech a

, It is composed of two lobes and butterfly like structure which are located on cither side of’
Smooth muicks of ulerus and| 4 u':’:':!ﬂ_ i

- ‘ -
Target site " Kidneys/ Tubuales of Mephross ‘ ry glands

‘Coniraction of the usenas snd sireschisg
of cervie, Milk ejecton refla

Funciians Reabsorption of watcr from kidseys {Letdown reflex).
‘ Irs enales, i helps i cfect semen durisg
copulation.
Over-seeretion | May leads io kidoey probles | Ruptisrig of uterin wall
Usder-secretion lmm Jlnhii!iumnmlhhuurpmnui
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- Thiymeodis (Tetrs-rodothyroming Ta)

K DP|PREP BOOK  Coordination & Controf Mervous / Chemical Coordination
- —ﬂé'_— ~ -

Fadlares [ { algirsnfn

‘ i : abules, |
. Tri-isdottnTonine (Th) Target shes ‘ mll imtestine, Kidsey tubales, Fose [ - WImﬁ‘reumc Huhry -
M o T L PRr————— | Lowblead G Tievets |
’ ekl e ot

= TContred the calciam balance of the

*  Contrel exirascebular levels of calcium I =
ions by inhebiting Ca®™ abaneption h_r MI ‘? wmﬂlﬂ
Fiansibams P liberating  calcimm  imin  Bloodl

* Thand T, - Negative physsological comrol by anterior pituitary via TSH.
- Calcicesan - Circulatmg cabeiam levels in blood

Functioms *  [Decresse reabscrpeion of Co fram the stimubates absorption of cabciuem m |
T and T4 rmHHMHMﬂnm !ﬂhi-lnlll-ll mﬂdﬂﬂmﬂ'

. These are inding comaining barmones. Both sct essentially in the same Wiy, ‘
- They act on basal metabolic rate by stimulating the breakdown of glucoss and release of heat gy ||

* Symptoms inclade brtlc booes sad | Soft bones leading 1o fracts

pemcration of ATP. Oversceretion  briede boan .
. Enhance synthesis of cholesterol an the Hiver., mm S = ’l']..“;':m” -’7 hich  deprosscs
' They aleo act is conjiection with somatotropin in bringing about growth. e, couses e
= Promote development of nervous system in fetus and infanss. p— T T ] - “"“"‘” == "“"""“'E—|
B ’ ir development and functionk Under- s High blood CF level comes exciability of newons., muscalar
S . o mnmllm disturbunce i the fanctioniag of tetany. :
. Promses prowth and maturation of dkebetan. museles and nervous sysiem and may |« I esreassd, i oo he faal. ]
| lemd to kidmey siomes. i =

* Promots normal mosliey of GIT,

Orverproductien of T3 and T4 (Hypenbyraidism)

= Excess thnroxm produces a condition called Groves' disease which is characterized by
exephihalmic goiter, increase in the basal metabalss rate, increase heant beat, bead lﬂhﬂﬂ“h‘i
bilood pressure, profuse swealing, weight boss. This can lead to cardiac failure i probongsd.

- Immﬂ-ﬂdh}pﬂmumdmlwl.@pmmmmmmdy:umhmmmh
mﬂ'ﬂ.‘m

Under-secretion (H ypotbyrobdism)

. ke adudts, the full-blown bypethyroid simdronss is called myvedema which is charactenzed by lew
mesholic rate, fecling chilled, pafly hands, thick and dry skin with hair lost from the scalp sad
eyebrows, edema, tonpue swelling. constipstion and enlarged thyvoid gland i.c.. gofter. All body

* It mmay pesalt dise w0 the deficiency of jodiae mn dict.

. Il congemitally deficient, the lack of thyraxin causes crediaiser, which is characterized by the mostl
retardation with poor phoysical growth asd disproporisonate body size. Bone malurstion e
pubsrty afe severcly delayed and mienility is common,

Caleitenin

. It i antagonitic so pasthormons.

Intreduction bo Parathyrold Cland

® I hissmans, there ane fear parathyroid glands.

. Thiey are small, light colored masses that stick out from the posterior surface of the thyroid glasd

. The pararksrsoane is the single most important hormone, produssed by the paraibyrosd gland.

.:Fﬁas 5 i

ur:unu e.F execring Siter (Fajor e mamn wihach
. 2] rndecring riswe winch|
- ﬁccndncnullmﬁmdmﬂhmﬂulhchmq!pﬂuwhﬂﬁﬂulﬂ'q’m
Hormames
a The Izslets contin large number of F-onlls associated with sesuiily prodoction.
™ The smaller mumber of a-celly secrote plucagon,
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Aletulsslic Functions of Invelin inal

. In poncral, isaslin decreases blaod glucose levels, mawﬂrafﬂﬂ"“‘“ﬂ' e

1] Increane the rase of glacose uptake by skeletal muscles and fat oells.

{B)  Bncresas unc of glocone wn oclbalar respriration.

iy Increans phyoopon wwmtheis (ploopenciin). 5

iwh Promaote comemaon ol Ehadous 8o probeing and liphds.

vl &hhhﬂgﬁunﬂﬁmwwﬂmhhmuﬂmm

il Isdebeis ploccesogoneu,

Abersd madivies of Invwlin

[N st

" Fasliors o o sl onds b i condition callied aisivnes sl The symgs oo inchade;

0 Haph bevel of Blood sugss (Nyperplyeomds )

[ Supar wn e wfang | Ghrceunia)

i) .ﬁmm’hbﬂ}'lw:m|m

(1Y) of the nrvoman &

(V) Without ussady wapply of ghucose body cebls wian depleting their cwn (s and Probeins as s,
of emorgy. 1t resulin is weight ko, MNWEHMWWMh‘.
Bdend, wihich turm it acides,

[£11] Tomas enctabuodites. from (i (which moed *glucose enery” For their onidation) ol scoumulae sy
e cally lost froem the kadney with valuable metal cations,

vl T bty boocemen delindrated.

Overpradacties

L M encess il i prodaced, the ublizstion of sugar is 1o great and is lovel falls in the by
(hypoeghyoemia) which upscts morve and meascle funcloning.

Mertabsdic F wnttion of Glersgon

- (ilasagn o cwontually amiapomisile oo dally amd causes an incroase i Blood ghetoss heigh

mervoun sysiee Also stimslsies it secretion while high Bload glucoss lovel, imedg

]| oemaboniadin pupprens st secretion. B plays i role madnly by:

iy mmnﬂmmmﬂmmhlmmm

1] the rer of brvaldoan of fEls

Abensrmalities oo ludages

1L Tredr dewn the pethw ey of Glucsgon frem it wowroe (e 0 targel slie;

Coordination & Control Nervous / Chomical Enm;.'&

Thas 1s usder cvtinold of the priustany trophse homione.! . §TH and ACTH and also responds
o the kewed anff bl pliscess. h

Glucapon abnommalitses wem 1o be raie endocnne disopders.
Thamonrs o the [hoebls will cause cxoess plucagon socretions and eansequnily bhigh blood ghaoo
kvl Thas is s demsapes the a=0¢li

ﬁﬂﬂnnuwufzj

1. lakerier vins covi
L Pesdfestle vhis

4. Asris
£ Twrgei sbie
ALLLAS B2 0,3,4,3
CLENAS [ 5 B - R
_—— i

" [Hornsas

|PREP BOOK

_

Inl’ﬂ'

L]

l:ndlnllu & MI lﬂlﬂi‘ﬂﬂlﬂl mﬂﬂﬂ

A o N Sl P

= ATV S

A padr of adrenal gland is present, one on top of each kidney, Thew sre sl called s glands of

ciiEeney of supra-renal glnds,
Hach nidrenal gland is compoted of an inser portion called selremed selalls wnd ouler portion i

called avlremal contex,

e

pilrennl Medulls
mMrpﬂmﬁmﬂim“ﬂ!ﬂm-ﬂ

5 ﬁnﬂi‘du“lpﬂdlﬁﬂhmm_lw
Caonirod .
# theah adrenalin and mor-adeenalin are secreted (A NS 1RO,

M Thay are influenced by symmpathetic nervous gysbem.,

Fancllons

. Prowmaste sensbodic sctivities and bronchodilaison,

Lissertially adrenaling dilates blood vessels in <ertain parts of e body usch as the skrkrtal mmsches
and imcreases the heart's oustput.

. Mesradinemalime comstnts blood vessels bul agian oaly i cerisn sheas uach s e pue

- LiTeces ol ihe two homones are synergiatic in rasing blood presssne.

= Adreraling aml nomdecnaliss promobe the ribeass of ghicous from liver ghyoopen and reenforoe tee
gilects of the sympathelic systam

Abnormaliibes

- et of cat holamng may cause Ry pericmason and o bty wf Sunieg rrutn life.

# Eimaleresareeiion causes Tailupe B combal with emergmey sibsition. For exampie, o wisoes

adrenal medualls has been removed surgsally, the sbility so withstand sy wress wisabon such a8

codil is markedly diminished.

w F AR £ 1ame pAmiE 1V B (A AT LT 0 ey vt o Cuandi arreil, gl
il aarmald arcmde anni e ol

Adrenal Corten

. Chuger paartion afl sdeenal gland i called sdremal cones

Canid el

e M af sdienal comes o seenebed wder infsmos of ACTH from sdremal core

BRisraissiies

L The adienal coren secretes. cortosiersids wh as cornhed, contioostrrvey, aldosieroms
arvalrvsperl frarmimaney

. Cortisol is the glecocoricoild

" Cortdgouermse is both n glucocorisoail and o mingralsoomoond,

* Adddoaseron is the principal pinerslo-cortssid,

T r FE]
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14, Different hormones have different mode of actions. Make & Hnk of givey
miechanhm with & harmone:

T mrorsd cortes, i sctive 5t sl imss b espcially s fodlowing shock oF SIPess KRS0 o in vty

Cortisod brings about an increase i blood ghucose level maindy by i1 production from proteis w
Corticostorone increases blood glucoss brvels and regulale mincral ion balance,
Aldsitcron: consorves the level of Na" and C1' in the body by preventing their oas from the kiden
Eubwles. 8o muasntain blood volums and blood prewsse,

Ahngermol s s

U nethrw -srwiben of Corflcosirrohis

- Thee destraction of the sdremad cortex, such s oocars in Addivow’s diveane, will lead 1o penend
mmeptabed el distarbamce, b partsouler weakness of musche action and lows of sales,

- Sarcus sniaations, such as cald, which would normally be overcomie, lead io collapse and dndh

her-seereibon of Cortbroutorolds

- T peverse of s is found o Cadilag 5 dfease where ioo much conlical hosmons in peodued
Symmploms sty 88 evncfuive proteen brealidown resulling musouler and bone weakmes. The bigh
Bedosondl s disturib ther reartabeodism as in diabeics.

Dvrrprodectben of Andrepra

- Andropons causs developmont of the male socondany sey charsctonistion,

. Wery smnall amounis of androgens are seoncied i boih male and female by adrenal glands.

. A o o ther irsner part of the sdronal conen in s Tomale cen cause excews amdiogens ba b prodeond
i ihnans e dhrvbogarmnn! of corlass male charsdlommiicon. Such cases ane very mie.

. -

mwm:mu-:“:“
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Gionads are special type of endocrine glands which heude hormone scretuons shun prosbece

Ovarisn llormenes _
Cnaries are imvolved in production snd seceetion of fomake see Sormones mamly eurogen sed

(AR

productian amid Controd

2 Estrogens (¢, estradiol) are secresed bry Grasfian folliches wicne developmens fum teen mstusted
by 51 from the pibaitary,
r i enany spcies i s produced by inientiial cell of the ovary.

Funcibans

- pring about the develepment of the srvovdary scrsed charsciers m the fomale.

- ause thickening of uberims wall.

3 ,&upaimihﬂﬂilh!mwmmh_ﬂhmmiﬂﬂ-ln
sse in L1 outpet by the pituitary.

< They also aid in healing snd repair of whorine wall afler mensiruation.

,, Mrhinﬂmnfﬂmﬁq_ﬂhﬂdg—ﬂ“ﬂﬂh—iﬂ
secreling prolginaccous secretions which are tken up by the embryo duneg i carfy sages of
developmaenl.

Abpormallikes :

fis aver wecrelins leads iothe developrent of fibrosds i ulerus. sl polyCysid Gvimes

Deliciency of the sex bormones, for o peason or ssotser, lends im the young ol Bulere o mahe

peaually and seerility im ihe adali,

Proges
Producibon and Control
. Preosdigend by the cora Dnhram i responsa 6o LH dunog sormal seoseraal cycke bt o procucnd
and released from plagents derng pregnancy.
Funchlomi iy
. [¢ ishibits funber FSH secretion fom the pibuitary, teas prooming aiy more Sk from
ripening.
i 1t also affeces ulerus, <4 using further thickening and vasoslansaton of ity wall sed cther sreas of
ilve Termal By, peeparing it for mainsising the stabe of pregnascy.
ow I suppresses avulition that is why it is 2 major constitumi of barth controd il
© Abnsrmalitbes
. Uisderaccntion of propesterong dunng nonsirual cy<le decreasen dhe clamoes of pregmancy sl
iy caisso carly menitruation.
# Liandersecretion danng pregmandy may brads o sdurarnigy.
Tesbes

Mormuomes
. The teates comibel ol many coabod il oo tubube w e te pommatossa devebop.

. Digivweon Eha lubiubes, regloes of intertitial cells produce gonasdal hommnes callod bemsonsonens: gnd

IT [hydraxytestoaterene, 2
" Adler the initlation of developmenl, the sex ofpans in i fotus produd B G thair lrvel rses

fuirly consistewily until puberty.
. Aflgr pubeny the papply of LIVICEH and therefore the kel of iesiosheromse, remains comtant.

T
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Finetioas
. I the fetus, i imitiates the development of the sex organs,
. At pberty, it brings sbout developenent of the male secondary characteristics (ap

moustaches ¢ic. ) and promodes (he sex drive.
- Thtmdmk[hhhdnﬂopmdmmmlmnmmdhh%
tonanchi the form of the immature female. .
Thymus gland 'g

. Imu-n.mﬂnﬂwmnfmmmﬂihmn!mwmmhﬂm%
i romt of traches. 1l secretes several hormonet including thymosin that stimulates the
and &iferent differentiation of T-hmphotyies,

Pincal gland

. I i a timy come-shapod bov within the beain, 1t sccretes melatonin harmone. The bevel of g
vasics from day 10 night, and with the scason. The variation influences the growth and de
of poeady el L

NORMODNAUFEEDBEACK MECHANISM

. It is 3 type of imtcraction in which a controlling mechanizsm is itsell cantrolled by the pey
feaction it i controlling.

. Affter roceiving the sipnal, a change occurs o comect the deviation by depeessing it wity
foodhack or enhancing il with positive foodhack. i

Pondtive Foedback Mechanium 3

. Ia positive foodback, an end product spoods up its prodection. d

. Thisic respomics are nod homeontatic and are rare in bealiby individuals.

L] An cxampile of posstive foodhack i childbinh

Sumulates uterus
to contract

Positive feedback

Stimulates
placentato make

Prostaglandins

KDPIpREP BOOK

segnibve Feeillack Mechaniim

ey
v,rlf g e '?".f,

) 4 o iy

Coordination & Control Nervous / Chemical Coardination

I megative feedback, the end products result in the feversal of the direction of changs sad tends to
naimlain homeostaiis,

In this system, an endocrine gland is semitive cither o the concentration of 8 subuince it regalates
of 1ix the concentration of a product from a process it controdi.

For example, regulation of blood ghucose in the Mhymwmwdh
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I COURSE CONTENT
. Introaiuciun and charscberiation of Kingdom Animalia

& Ehum[u.l.nmlﬂlwﬁmm

Arareal phvia {Invericheate and Vierichraie)
INTROTN f'THl\ WD CHARACTE u;|~.r|r '-\HI RINGEHIAANIAALLY

Hhﬁm
The namc Animalia u derived from Latin woed ‘anima’ mmluhﬂiﬂﬂﬂ_

* Amhuthrddnmm.ﬂlmnfhhm.
. They may be free fviag monlle, sraile or @

(Hidest Known Anlmal Fossll:

- — T, JQ’Z‘?@T o g |
- pcdnd |
w iy woonph o oo 180 boms mnd S0en long m:lh | i ”ﬂlﬂ.“

- Although malticellulanty v found in all the |
lanpdorm, fanpi, plantas and animalas but ithas N
dovelonad mont improwuvely i ammaly; iheis
il s poisnd by owmmplex fumction, This cnsures control of comimundcalimg mdﬂwdn.q

hotwoen celh

CRITERIANFORANIMAL COASSIFI \IH'\

Classficataon of prouping of snimals is called tavomnomy or SyRCMSCS.

Claanification baard wmﬂhiﬂdm
Asimals can be clanfhed soooiding to the ovpanization of tissses into two sub-kingdoms: Paes,
sl Enmitazng.
Parara imchadz the sfmpdiess mudtionfiwlar amimals that lack tissue organization bt shew e
of diviuien, They arc aymmetrioad, 1t inchades all the sponges (phylam porifera). |
. In camnctaroa, seniler oclls aro gmq!nd togethier into @ highly coordinated unit called diwe, |
- The tiisues e asscmblod into larger functional wnite, called ovgans and drﬂhﬂmﬁm;
toprther as avpaw sulrem. I

Clansification llmﬂ wpen Number of Thaue Layers
- Animali can b classified sconeding to number of tissue layers as dipfoblaswe and tilsbing Jf
sl
Featare

F g IRy | Radial
| <t of goren layens | Etodorm and cododorm____|
of orgasarsison | 1 msue level of orpanization

IMphablaitic Anlimali I'riglobilastic Anlmak

| Soenrw bt losser

[t Jmu ol e T i |
L —— T |
- _ 1’

-

. Amsmil can b classafiod socording 1o the; |
1. Presenoe of slnence of Bisvues .
L Namber of tissas Layers |
L By 5y

4 ‘I}pﬂﬁf!ﬂﬂyﬂ\ﬂ
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: _mmmm
Teatinn travedd upon Ty pe af Hady Symmetry '

. in the basis of hosdly & , Uk auk-k curmetiseg can b clitied s res
- ol .Mmf? mpdom Fop

(Jm!a radiata includes all the snimals with radlial r, which w charscieriand by e
comilitian in which ik of the boxdy are Inﬁﬂuumﬂm-uhmu-y
Mans passing tkrough the cemiral anis divides the animal m equal holves that sre almost marmor
image of cach other ¢ ., jelly lkh, sea anemone ete,
- Radial symmetry is comsiderad sn sdaglation for § weaaile i
= A radial animal has a lop snd Beoitem or an oral and aborsl inde, but o heaed ond and roar oned s
i Dt el pight side,
Cirmte Bilatena ingludes -muh with dfareral sywesetry which i charscionnod by the divmsen of
an ammal into fwo equal hmurr-pm I iy o v v
In most multicellular amimals, there is o clearty differentistod head present st the amterior end and
a distingt posterion end which may be with & tail.
[dilaieval amimals alio have doral, vestral, hl.ndrilhllﬂ

. Two l:pﬂﬁhynnﬂﬂnlnpmlthm“ Kelate featwre of Che
symmeiries in carreet order, Iops

uik §1
s

e, | e

| 1 mmln.—mwulmﬁ‘ﬁ& "

i, Amrdhl ti Uhe evidlémnce callected wa Mar, lllni-llhhﬂ-ha
AL Momophyletic

€. Polyphyletic

ToMICE ’ 123
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r.u,.:m RNILAALY L mnl-ﬂl""""'i""'“" m-rmcm.c-—:
| Animals can be grouped sccording o the rype of body cavity of caefes, s fuid fiiled spoce hrrween

ghe puter hody wall and the digestive fube.

Acoshometes
This group includes phylum plarphelmimibe

i There |8 sme by cavify o cavlens batwoen body wall snd thar gt
: sgandonm Forms & hoose, cellelar Irisus marirmylipme of paren e w hach 1 e ipade bt
T e cctoderm and endoderm. [t firms s packing sromsd the internal organs of the snemals 10 wppert
and protect them.
& The gut is sac-fype and thene is no special trarspon vyilem.
Only excresory sysem is developed for the transport of exerstory products. Ths vyt goofaaaes o
Mﬂfﬁ. excrelory ducts and excretory pores.
srervous sysiem is well deveboped.

presocostomtes

This group ingledes phylum Aschnbeiaihe,

IF the baddy canity develops betwoen the mesoderm and endoderm, € o callod Purssbaosriors, e
animaly with ihis Bype of Bedy cavly se dallod prerwlesoninmio.

Pacudocoeiom is nod homologos 16 true codlom bocaune o is 8ot lsed by coslome: apithelnem.

it has mo Felaibon with the reprodsctive asd ecrelony ongan.

It develops from the blastocoel of the embryo and s bound externally by the musches and intornally
by the cuticle al inbesling.

Cetbomnaics

Cavlont is cavity presceil between the body wall and the alimestary canal snd m lssod by msrwsdarm.
The mesoderms splits inlo cuter parietal layer which usderbines the bocy wall sod e visceral Layer
which covers il alimentary canal and 1B cavity betwoon them is the tnee covlom. [t is fillad =il

Mhaid cabled eoelomic ffuid
This group includes animals from amseiily fe ohovdane.
WM ; - ‘ . In coslomates, gut includes more complexity and noso-scasory sysom is well dovcloped aloag
. !1 hl;-rpih- and rﬂlhl symmetry In an -:I-Il phu' ol' an -mnllm th wilh encretory sysiem, circulsiory system, respiratory and repeodiactive sysiam.

‘ Coelomates are Turtber divided 1000 fan groups; preferosiamds and desieroieesis.

ww can bse related respectively with: .
A. Cosdania, Echinodonmata 1. Echinadermata, Coclenlerala

. Porifera, Caidaria . Arthropoda, Echinodermalta

(861 CamScanner


https://v3.camscanner.com/user/download

KDP lpaep sook

f 4. Nematoda is the 1* phylum which evolved tube like digestive system. Epigg,

lining of gastrointestinal tract is formed from:

A. Mesoderm B. Ectoderm
C. Endoderm D. Pinacoderm
5. Among the characteristics, which one s unique to animals:
A. Gastrulstion B. Multicellularity X

C. Scxual reproduction D. Flagellated sperm
6. What is the correct sequence of the following four events during an animal'y
development?
L Gastrulation 2. Metamorphosis 3. Fertilization
Ad=i=l=] Bd=3=]|—2
C.leel =il D3=tdms] =2

4. Cleavage

Serics Deaterostomis ( Deutermtsma)

Cleavage is radisl and indaterminate,

Series Proterosiomia (Frolerostomes )

t.,'lm'."dn*jswa of the zypote is spiral and
det

The mouth is formed a1 some disiance asteriery |
the blastopore and the blasy fiorms s
Coclom s developed from  archeses
(Enterocoelous).

Mesoderm is derived from wall ﬂfﬂﬁhﬂp\
{archenteron).

It incledes phylum Echinodermata, hemchra,
and chordata, |

Thm;iuﬂtnﬂf!!zlﬂnnﬂlsihmﬁﬁnblum
| o from s SAlerior margin,
Coelom 15 formed by splitting of mesoderm
{Schizacozious).

is derived from cells on antenor lsp of

W incledes phylum annclida, Mollusca and

[F |

mu%otu:m.nm

Th:m'«tmhlmluv:hmdmdﬂhn*mjwm cmidaria, platphelminthes,
atchelminthes, mollusca, annefida, arthropods, and ﬂham
Phylum Porifera

cnunl Charscteristics:

. The name ponifiera is derived from Latin peross = Pore and firrra = fo bear, so this phylum inclodes
*pofe beaning animals’, commonly called a8 sponges.

Evolutionary origin:

. Sponpes have evolved from the progists | ‘ that lived aver T00 millicn years 2go.
- [ camen mussane

7. What ks the direct origin of Porifera?

A. Protista B. Bactena
C. Plantac D. Fungy

Habitst:

. Spanges are all aquatic. Out of otal S000 species, 150 species live in fresh water while others ane
marise.

Laocomotisn:

. Sponges are sessile, attsched 10 the rocks at the bottom of water, Larvse are motile.

Shre:

; They range in size from a few millimeters wide o mors then s meter loag. .

ymmelry:
<l BN s
TOPICS = T
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Organization of Bedy
- Bady w owlticcllular and not organized a8 iissue of
arpass.

- T‘h:m@umun;nruumdumlh}wulhd‘
pinacoderm. Inner  layer  choamaderm made of
flapellated cells called ehaamacytex or callar cells. .

. Thie eaddle repon is called mesenchyme,
Body i perfocated by masny pores called astia,
- “mmmmmwumm@umﬂnﬂmmhr
Tlmuln ¥
"ﬁ-trllh- ngle cavity imide the body called spangovorl.
along with water eurents. Their food includes sooplnnkion uy

w Sponges depond on food comung
Phyiaplankion. 50, of their food consists of defrisal evpanic maifer.

Shoebrton:
= L“?WPWWIMWMHM.MWMMHWM‘

- Asevual reprodection tkes place by frgmentaion, buddimg or pesmules. m:::#m;:

'Ejrﬁ!-ﬁmmll: These are mostly hermaphrodiee, meostly protamdres 1.
ﬂﬂ;:mfmtlnmmmuirm A

a large main OPENIng cally

L Sponges bave remarkable ability of repeacration from a small fragment.
- It i compierely intrecnTwiar and oocurs in food vaceales within choanesyies.

Respiration:

* Theere are o special exganclles for respiration. Diffission s sulTicient for gases oxchange.

- It takors place through waser cxsrrent and dhiTusson. Then:nrrmnw:i}rﬂnmhﬂﬂ'ﬂlh'ﬁﬂ-w
area for the feeding sl pasooen cxclange.

Exvcretion:

- H takes place ihrowgh deffusion asd culgosng waber-currenl.

Nervous Elem:
- A sponpe lacks nervous lpﬂuuimyndhpmhblrmmmmllrlhﬁﬂwﬂr“lﬂ

Exsm
'h The examples of Spoages sre: Spongills, Sieon, Lencosolenie, Eunplecrells etc.

Impertanee of Spoago:

- Sheletom of spoages is used for wathisg, polishing and bathing.

Spongrs kave reat capacity 1o shsorh water. They are used in surgleal uw-rrIHﬁM for absorbing
fluid and blood.

- Sponpes sre mied for sousd sbsorplion in balding

I. u-ﬂ:ilnrhp-nﬂluprlhuldmhlﬂlwﬂntdhﬂl:llﬂl & proterosiome embrys
from = demiercaiome embryo?
A Fertifizalion
C. Gastrslsiion

Diversity Among lnh“ '

Divarsity Among Animals

nli-.lq

uduruﬂmmdbylh:pnnﬂuhnnra feeding system w=n anrmals
;ﬁ,[ﬂ;n: don’il have moulhs; melead, they have |my:'ﬁrunﬂun'm Eﬁ
which ....,-m:r it drawn, Cells in the :pong:wll‘.ls filier gondies from tlz-nlu'um: waer
is pum g-dmhdyudpuuwmﬂrﬁrmﬂ:ﬂuwufm
throu uur.- q:-ong: is unidirectional, driven by the beating of flagella which fine the
wﬁuggrﬂumhcumnmﬁbyamﬁmh wmhm:vﬁd
v functions and appear to be more independent of cach cAkser than sre the af

dh':' apm‘l:l'ls

N PHYLUM CNIDARIA -
General Characteristics: -
The namse Cridarian has been given to this group of snimals due 10 the proseos of spesal
called coidacytes. These cells give riie & aematsepsts-the stingsng cells, charactornstic of that
group-
smmﬂody shows radial yTESmEtry.
or.uiml!"“‘
[iploblastic having tissise grading and bave organs.

Struciane
M’ Cnidarians are diploblastic animals haviag ectoderm, endoderm and mesoglne in between the rwo.
They have a sa¢-like intermal penrovarcular cavify of coslenteron, which has only oac openitg
the mouth,
= The mouwth is ofben sumounded by fenracler.
Halxiind: :

3 i afe entirely aquutie, maialy manse, fow found in freshwaer, eg. Mo

Locomstion:
& Mot of the species are sessile,
Some are 'colonial o.g. Obelia.

Slee:
They mnge in S ﬁ'mnninmrupic{mm}mmm.iﬂm&ﬂh‘ fish)

Digestion:
. They are camiveres and feod upon small arpanisms wikich coms into contact with them.

Transperiation and Excretion:

- Takes plage through diffusion

Respiration and Excretion:

- There is B0 respirniony and excrelony sysiem

Nervous Sysiem

= Mervols system comsists of nerve net and some sense ongass,

Skeletam:
. Colonial coclenierabos such as curals produce bard exoskeleton, fommed of CaC0s.

Keproductian:

- Asexual reproduction takes place by budding and sexual reduction by gamstes.
Importance af Cnldsrisss:

- Coral redfs proteet shores from erosion by tidal waves.

- Corals are used im jewelry and ochers are used in agquaria, rock gardens eic.

- Some cnidarians have poisonoud sEngs e.g. jelly fish and sea anemone.

TOPIG-6 ——— : o 128

Ve, s

CamScanner


https://v3.camscanner.com/user/download

KDPIrrer Book

Coral Rieels
| Corals aee crudarians. B is made of CaCOy, mMIMImnMH"“"“""““W-.F
These exoskcleton form coral roefs and even island, Coral roefi ane fixandied in the coastal waler o Plonig,
West inders, cast Ooand off Afnca, Australsa and iland of Comal sea.
B corads ase usod in jewelny and other docomabive ilems, 4
‘mmmmmnﬂnmwmﬁinmmmmw r

| This i calied | Wmdﬂmﬂdmnmurhwm of 8y
andadaal & cﬂmymmy-nﬁn“;ulhﬂ sooids, They are mainly two ty,,
(1) Medusse (2) Polyps. Polyp is - shows meosuth and tentacies ot the froe end. The medu,

ﬁwn-mg,ﬁhhlumm orm. N i walwmhm#
| Ovlis bike ammals Show two forms: polyp, nutrtive zoosd and medusa reprodustive 2o0id. Thit is aag,
lhﬂﬂﬂm Iuﬂﬂmynfmﬂuhulwnurm-mmm

tmmmumwmg

- The flatwormn are froe biving, e.p. Plomeria, or parsine, op. Tapeworm.
- Thery e fiesund in freshrwmor, masne, animal gut, liver,
Strudtury

- By i st and dorsoventrally compressed.

- Plaiyhelminthes are siploblastic and exhibits @ bilateral symmsstry.
- Coslonm in sbwanil, shd the spaces afe Mlked wilth mdsenchyme tisue,
L A puir of Eyeapols are preaent in some flarmama

. an-ln lmmmmrmwwclhpnﬂﬂdhm#ﬁﬂu
jparmsiter foremi, movement is reatncied,

m
. Aseuual reproductenn i by fliadon, The reproductive syatem i complex, uiually with well
- developed ponsds. ducts and accessory ofgan, The fortilization is insernal.

Ihigrstien.

. mmmm i iscompleie Le. pastrovascular type, having only one opening 1o the o,

Resplration: ]

® Resparsony vwwiom is ahaeni g

s Trunspon syssem is sbient,

- Encreiory sysiem consists of two luion| canals with Branches beanng (lame cells {profonseplda)

Srvom gl

* Lﬂﬁuwmmmﬂ-plrﬂmmﬂm I ginsdinal Berve cond.
ﬁﬁ.ﬂﬂﬂ of Matworma are: Dugesic (plasaria), Fawcials fliver uke), Foeais | apeworm)

of Platybeiminthes:
The parusitsd munnummwm for man, ¢.g. apevworm, liver fshe,
the bood Muke of caitle eic.

- 5 . e
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‘tm shom -nh.;ar - | WW"""""“I‘I—-—.‘.
Enay [ sooids. They are of difforent forma. They = .
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I'Il'll'l.ll'l-l A\H'Ilﬁl.ﬂﬂﬂﬂlﬂﬂll‘ﬂhﬂ?m
(.’ar-ﬂ""“ Chararterities;

“..j.--l':l.llt
2 The sonandisorns sre froe living of porasite, and live i soil, roots, humes snd smel”s mtestine
ard arvaadlen. Wit shusdant animals nn sk,

Slre Aufoest Pomiisd i orrms are bess than Sem oo s many Sre micio o Same parmitic oo
s are o than one meter in lngth.

syt ;hr; wiorre cxbibel bilateral symmetry, having theos gorm leyper,
ody Strwcture

& Hasdy 1s cylindrical, tapered a1 both onds.

Ll

sfuscular layer s not donimuos,
B s diveded imto four lompinadinal guadnnts: two - dorsolateral snd peo - venirolsberal.

The body cavily is peoudocoe|om.

Heproduciion:
Mfoal nomaicdes are dioeciows, Fertilizztion i mbernal,
Fomales are gonerally larger tham male in most of specsss.

D:gﬂliw et ki a sl ght tubs with mouth and s 58 opposite ends of the body.
lmﬂﬂrm e abasnd,

'ﬁ--!*"'

- fmllﬂrmmm

. Lnnnnr:" sywiem consdsts of camals and protosephridia.

i""".mm ﬂ%nmmmmmmmmm-ﬂ“u

_,....ﬁ""“l?'f.,u‘“"‘.. bt

(] mlni

Avcowin lwmbricoides is an inlestinal parasite of maa.

Pirworms {Eaterobius vormicwloin 8¢ parssiies in U bumen csscum, oolon and sppomdin

causing insomnia and o of appetiic,

- Iluntumﬂurﬁmwdudrufuuﬂwm—hhﬂnlmnvﬂi
insestine and sucks the blood and body fuids.

- Nematodes are essenbial in the nitrogen cycle and for the decumponibon of organss
Fmabier. mﬂmdmmnmumww-ﬂuﬂ“
FHYLUM MOLLUSCA (soft badied snimals)

Goneral Charactoristbo:

Abosde ol Lifc: -k ‘

- Thoy are free living of sessile, and live in reshwator, manne and land (i mosst places).

ey
? The modluscs exhibios bilasoval mymiacery, inploblasi, itk w0l i ubsegTEsted susmals

asdly Sirwciure

. Dy i aliviidend bt head vemiral musgular Foot {ior movemsni) domal visoomal pogion.
. The whsly animal is covered in an govelope called mandle, 1 secreies the dhell

. The shell may be exiernal {snail), imemal (cuttle fah) or even sbsent {ooiopus .

- Whouth cavity may have @ ienges like sinsgtune called mduls, .. Caiile fab, sl

. Cosloum in divided ialo hacinocoalis chsningls OF wnisd.

Torice [ET]
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. Ay peprodased by acwually,
. Srues ey be sepasmic, ¢ g umaen, Py, NMWHMIW'MMH

IMerst b

. Digestive sysem is comples having rasping cepan raduls and ans usually SMpPEyIng inio mung,
iy,

- et evchampe falas place by pilla. Jungs mandle of body sarfsoe.

* O ceculssony: vvatom conands of hoar and Bloaod vesscl,

K aorothbsn

* There are o of two motasaphida, w hich open o the poespandial cavty.

v sysiom:

& Ciosrunti of pasred oonobral, ploseral, pedal and vivceral ganglia wigh nerve ¢ond,

Fusmphes

The eusenpdes of modluas are unaal, slug, Dyaer, freshwaior masse] asd Oolopa £12.
Egonepmir |mpirtuboe of Walli:

Shwrlls off freuireator mavecls are used i bution issdusiry.

Shells are alio wnd for mallang ormaments

Soeme oyuiers ke vabuabde pearh, e, Peard maner,

Clasm, oysaen, mnanachy e wource of Food i Far Esat, Furope and Amerrca.

Slopy v inganous in pardeon and callivalson

Torods & shupworm damape wonden par s ships

f---u-

FHYLL™S ANNELIDA
Gemeral Chsrsateristio:
Mlaade of Lifr:
- r]':ﬁ-ﬂ-bnmm-m I‘hqrm!‘mhnuilmwlﬂmlu.q
i
- Thery asre saapposrd 1o bane evobved froen & pramitise Natworm like snocstor in the sea,
Mahitat:
= Thaey s fomand am o], froahiwaber andl mamse [ Vvt b
Bosdy Srwcture

B Bty i enetamaracally sepmeted. IE o sopadalod inko campartmels.

& m--mmmmmﬁuwmummmm
v a8 bydeostatic wrsoion also.

| Lecometion:

» Thee by wall costaisn caroular and longitudinal musches wisich help in |ocomotion. The orgam of
bocomation aiv chmtinous chartar of setar. Parapodia is prosont i ihe bady wall of Nereds,

* Rirprodecteon waally weouall -

- St ol ther mnnerdsds. e bermapde odiee © ¢ cartdormn, beech, Senes e separale inosome annelid,
& Nomedl Fertuluratien iv ovsernal. Developmen s direol o mdirect theosph trechaplbors e,

Hrproaralbs;

" Coeremen i anrelide

DHgruiben:

- [Digentive wyslom s in e foerm of an alimentary canal, I extends (lrouphow the body, 11 bas two
opceanps the month seed U st The imouth i surrousded by prosicmiem,

Hrpiraties
. Ronpuratory sysicm is sbnan snd ropiratson Lekes place through the maist din.

Torcs T3

f" ""n..nd-. are the first group in the animal kingdom havieg definme chosed bond vascular vysiem
whuic i rums Ehroaghsout the body,

Fakes place by nepheidia, These s dilisted orgass prosmi in cach sepmst.

(Sl
HW.:;:;{:. is present, which extends throughout the body,

L
g T enamples of snnelsds 5re Mereis, Pheriniong gt | Eartfrwons ), Ml (Looch
eanombe Tanpartanoe of Amnelidy:
= Palychaetes form an important foed item for many edible fish.
= Earibworms helpin soil improversent by sdding mtrogrmons. sants st i, Al gnd o fish Bt
Leech ks an ccloparasite to man and cantle,
Y LU ARTHROMODA
E-H"'"I {haracterivtion:
The asthropeds are called join fooled ssimuls. They s free iving or parasstes.
TTLILELH

= Fousd en all types of habigan,

Lo mis o

- S ane worm like and others are fying imec.

Symmetry:

- Syrmaebry 18 hilaieral, having emploblastis ongeization.

Mﬁﬁ"ullﬂﬁ

The body is segmented, Segments e modifled, spocialiond and flesed.

ey 1% covered by chitin It i Mevible ot many places o allow snsculanion. There sre several paars

ol appendages.

Coelom is nol peesent as the masn body cavity. it reduoed and is calied haernocoed, bocames & o

conmeiod with tha blood vascular vysiem,

Digestive System: ,

¥ Alimentary canal has two openisgs, the mcuth aad sous.

Skebetont

* Skeleton is exoikeleton, formed cheelly of chitin, Muscles are sitsched 0 exoskeloson for
losomntion.

Hepradsciinn

. The reproduct v ogans asd dusis sne pairnd. The teutes prodien: Sperma s ovans prode, ofgs.
lehmmhmﬂrm Devabopment takes plasy through mctamashon

—
. &pulwupllmumﬂmm;-hlﬂﬂdmm!ﬂi“hﬁﬂu—
methasds of Feeding.

WHII
Anihrcpods have a vafsty of fesparabory ofgis,

# T dnaascts, rospiralony syslem consists of sr tubes called trschea. Spursches ane the oponangs of the
iain pubses 1o ihe exierion,

o o Aduatie forms have gills

* Terrestrial ormas have book lungs (€.§ spiders.) of sie nbes calbod trebea.

Trmaiapar:

" Cuiulalony systom ool of domal costraciale heart (Blood wnunes)

Torico ; 133
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Encwwthos

] HmthﬂﬂHHﬂmﬁmumW“ﬂ“m
uf e oo ot s il

Nervoe wlom:

. Thhcre is & beaia sad a ventral double merve cond, There fs & ganglion in cach segment from wig,
Bere mfve

. Mervoun syviem i sismlar in plas 1o that of annclids bl mone comples.

luﬁﬂth-ndm
Ledbwtory, orayfind amd prawms wre eulabien.

. Somne crustacesss st as isacemedaste houts for humas panssiies, o.§. Cychops camy larvae of
mrrratndde, ey ol WL

- My mdl et " womn, i produsoed bry e haosy b,

- Tt tn aadl 10 the production of frarts, seeds. and vepetshles by pollinating the flowers.

. Fran fly (Dvosepshal), cockrach, prahopper sre sbusdasily used as labomalony asimaly g,
it (s e wnad peastadch

= lesbns dhpatiny faeld dogn, finasl troes amd timiber plania,

- They wperad discancs $mong bamas heangs

- Sooapeons s & few spuidets ety pomonous and sling.

K FHYLLM ECHINRFERSATA

Greme ral Charscieriubo:

M il Life: .

| The echinoderems are calbed spany-shinned snimaly, They arg Froe lving: wome ane atlached o the

® Larva i froe wwsmamg, Tilier fooder.

i mbiad

- Thee oxhimodermms e excbuavely manne, Most are Found at the bobiom alomg e whiorelines in
whallorn wran

" Thee e imosiionems are eriphoblastic coplomates and exhibit radial symmetry m adubl,
ToPICS M

B

KDPlPRE o

flody Struciure _
Deuly i cowered by delicale epldermin.
* Thee speirise, which stich cut throsgh he delicate skin, acoount for trir Rams.
ol consis of camals s spaces, and ose of which s waler viscular pyuom
" muqnnhhndﬁmhkb—d.hdﬁ-dm

Wﬂm#ﬂ'mm the tubbe foet.

“" m.gsumup-w The Temilazatmon i enternal The larvie wach ss brpremara and brmheokars
nmmk&ﬂnﬁﬂ“ﬂmmﬂ_—-

tlan:
w"l:“wﬂmnﬂﬂlhm@ﬁllﬁmﬂﬂhﬂm

-

EII:I'H‘"I

- P binourms have aa sndoskeleion conisisng of & spene bearing cabomm rcl plabs.
|

. Eipumq.ﬂ:nh-ulh'm an il or coibed anmss s sbagnt s ophssrods.

F E#ulwlnﬂlniﬂﬂm—hﬂthu-hhuqﬂ-.

h 1 - I~
il wlar,

TH.";‘M wasdular syalem ia misch reduced,

Eaereblon:
b m;mmﬂ%ﬂﬂuﬁhwmﬂlhhf—

pervains Kystem:
A Meryomn aysiem imdludies a circummonl serve nng and redisl servesoonds. Thene is m Bria.

i lﬂ
D The axamples and stneflah, sea cucamber; ses Uy, beitly star aned sun mchin
{Cake urchin) The body may be Matiened [l bscuir
{Saarfish) Star shaped with sbhon anm.

{Sea urchin) Globular,

(Ukriiile star) Star-shaped with lesig anma,

{4 cucumbaer) Blongabed, constantly siit hough the botsom sand snd sbuor desd orpane: matiors
(i b,

pmportanse of Echinsdorma:

Adamy echinodorms ane used as food

Biried skeletan af echimoderin is used as ortiluer brcause of thear bigh percentage of calonam and

nitagen,

Huarfishas ool as scovengers amd s ¢lean seawalr,

Theey cause damags o ayiter bods.

The stinging sea urching are poisonous.,

PHYLUN HEMICIRDATA

They shaow charsgierintigs of both echinodermma and chorlsies amd Bl ploy ks baelong o the group
dbeuierovioamae branch of animal kengdam.

. Hsmichaidates are aluo called Proghordates brcauss of their closs relstionabip to ©hordases.
Cirniral Characberivibes:

Hahiisi:

= The hamichonlates arg callod agom worms, All bemichonlaes ane maris.

"l ww
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Mede of Life: P .

. Some are salitary, naked and slow moving. others are sedentary.
Bady Structure

] By s st and unsegenestod and has o worm like form.

- By has three distingt regions: proboscis, collar asd trunk,
Symmeiny:

|

i

o Symmetry is bilaseral and hemichordsics arc iriploblastic. Body cavity is a e coclom, ”

Excretory Syunem: . ; Ty |

. Excretory syssem comprises of a glomenulis situated in the proboscis and e L
vesels, There afe mo nophindia.

Digestive System:

L] Compiete with mouth snd ssus.

- Sewgs fay be separaie of unised. Fentilization is cxbormal, Developsmesnt may inclede ﬂ“““’l
Lerwal aage | Tormaria).

Reapiration:

- Okocurs by gall slits connecting the phanyny with caixide as i chordates.

Clirculatory Sysiem:

- It emcludes 3 darsal heast and 1wo longitudimal vesscls, a dorsal and a wventml, .uuwh !
small lmers] vessels, Blood is ealoriess and without corpasches. L

Nervous Sysiem:

* It it diffused, comisting of an epidormal plexus of nerve ©¢lls and nerve fibers.

Examples;

L Balamopiomims, Koy £,

[ FHYLLUM CHORDATA :

. The representarives of the phylem chondata called the chordates, are il most fmilsr, s,
and succesaful and the most widsly distributing snsmals, showing diversity of o, habis g |
abigi.

Characterivtios of Chordates:

Al e ediedaied podscis four basic chamcieristics, which anc:

Motockond

Dorsal hollow: pervous system

Gill slsis

Postratal szl

Notechord

B The notochord s a sokd flexible unjolnted nod bocased in the mid-dorsal s between the pu e

¥ The notochord serves a5 an axial endeskeleion, giving support to the body and providing space iy
musche attschrment

L] In some bower chordsics the sotochord panly or wholly replaced in the adult stake by a joss |
hackdoee or veriebral colusmn, ‘

Dorsal Hollow Central Nervous System

- The central nervows system of all the chordales consists ol a single, isbular Muid Glled, mow
pangliated norve cord. :

- 11 i5 sivuaied abosg the mid dorsal line above the natocherd and culside the coslom.

Gl Shits c
The gill lits {pharyeges! pouches) are paired perforations on the lateral sides of the sseerior p |

o of the boady, leading from ihe pharyna B0 exienior.
Posd-anal Tall ) . |
It exiends beyond anus; prosont a8 beast i ernbrye; Fogrosses (passage hack, roversion) e i
bone in humass. ‘

Diversity Among Animals
E————

|DP|PAEPBOOK

e Mcwtion of Chordate:

el o phylum chordate hat been subdivided smio fwo groups:

m[mhirdiu_. (Acrania); im which brain s sof enclosed m bony case, lsck e efwne.
(nl cpaninta; in which brain is enclesed in a bony case and nofochord has boen repilazed by
(i} verichral goluma, :
Groap Protechordata (Acrania)

(=) protecherdata has been divided info two ssbephyla:

: Gubphylum Uro<lordata

(i g hphylum Cephalochordata

'[;;: gubphylam Urocherdata

O arneteristics v ..

: The body is covered by a covering called tunke so they are called tumlcater, ..
3 On i outside are 1wo projections: The incurrent siphen or buccal siphon whach o
3 shwe anterior end of the body, the excurrent siphon or atrial siphon that marks the dorsal side.

rva has & mid-dorsal supporting rod, e Aetecherd, in the tail. 5o the group has beea asmed
" :’mhﬂrdau. The notochord usually dissppears duning mezamnorphosis, so that adilt has no skeleon.
They are magine and mostly sessile. Larva is motile and shows choedates : ‘

iy Subgphylum Cephalochordata —

Characheristics
. Body is fizh like.
I s o Bead bat tail is present.

-
- Notachond extends the entire keagth of the body.
. There it no ergan for respirmtion, e
. Spend most of its time balf burred in the sandy sea bottom filtering tiny food partcles from the
walker.
Examajiles
The exanyples of cephalochordabe are: Bramciiostoma {Amphionns) (lancelet).
&) Group Cranlats
Craniata has one subphylum i.e. veriebmia
o — - o
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ARIRET T oy sacs are not connected i mouth cavity.

KDP |prer ook Diversity Among h,.‘ .

r——— #s‘ﬁ%
Bphalum Vertchrata he names “vertebrata” and “era ‘

Thee charncieristics that give the mensber of ihis group b - ]
. Spémal m-.nmou’\mrlfn-:. which fiorms the chicl skelgtal axis of the body. and & b
. Bran caze or cranism,
Clesificstion o Subphylam Vertehrata
Viertebrates are clasdafiod imlo seven magos classes.
baabphiy lum verichrats is divided o two saper classes;
N Apnaths
b Cenathosiomaia
SUPER CLASS AGNATHA {Jawhevs Fiahes)
General Characteristle of Super Class Agnatha:

skla gkin is tough and convered with minete placoid scals.

Find Thee pectoral and pelvic lins are paired. There are tao donal fins. The casdal ﬁﬂﬂhﬂmil
gﬂﬂ"éww is endirely cartlaginens.

pm'l"‘g,:;f:u prmct boads inio the cloaca. Siomach is j thaped.

; i ALerm
c“uhmgﬂuhm sywlem consiits of two-chambered heart. There is ome atriom and on wenimche.
System

o gﬂﬂmﬁm oel-like, and rounded with naked ikin, the cawdal fin exlends antericgly .;,“ ﬂﬂ'";ﬁ;inmg system ingludes 37 pairs of gilks, without eperoalum.
g ol stace swim Bl o adder is sbsent.
Skeleton m fibrous and cartilaginows and (he notochornd is persastent. H-!F'“d;::ﬂ separate. Gomads are paired. Fertilization is istomal. Most forms arc RIS o
MMEF:W separate, Ferilaration is exsermal and there is no larval stage. wiviparoals.
Exsmples v , Loy A o teeth). and Lamprey (suckers like E‘mpl;?ml“dﬁ 1: ﬁﬁ?’ﬁuﬂfﬁﬁ?ﬁm i D S
E}ﬁ“mﬁ ol agnatha are Hagfish (has pincer [ike 1eeth), and Lamprey oy &:..I?Ir;'ﬂwdll';plgi;lﬂ Iln i Climnircir

Irﬂ“ll?;;mdu shaped body, slippery skin, procnoe of icales on the body protect the asimal,
: v'eneral miih is suited for caphurieg prey 31 the bomam of the sea,
: [miernal Femilization, nourishment asd peotcetion of the embryo im the mother's body =

Classes i\ Agnails
His dividiod imgo claducs:

L. Mynini - : : 3
- 5 : [uisonary sdapiive feature,

il f-‘ephg:.limsv-dﬂmrph- 3 Eﬂm» OTEICHTHYES (Bany Fishes)

L Myl _ _ A General Characteristics of Class Ostelchthyes:

- There are no paired appendages and no dorsal fin in class Myxini, A o Most numeross, both in individual asd in species.

= Bating mosith with two rows of everidble (o tam outwards) toeth in class MyxinL Body Shape i 3 4 3

1L Cephalovpidomarphi Body is wswally spindbe-shaped and itreamlined for active movement thragh water,

. There are oae of two median fins and no paired appendapes in class Cephalospidomorphi, Skeletam : L it

- The ol disk is sucker like and tongse with well-developed veeth in class Cephabospidomoni Endoskeleton is partly or whally bony. Virshoe: we oumcrons. Pelvic ginfle is oflen sbeeol.

Evoleti uiepiotions b Svvar Claer Agnathe: ' Notochord persists i a greatly reduced form. Skin whuslly contsins dermal scales embodded in the
Busccal funnel and toothed tongue for o device For blood sucking in absence af jaws, Fins dermnis. :
Dorsal merve cord with differentiabed brain. 7 foth enedian and p;in.-:d fins are presest. Pelvic amd poctorsd fins ane paired while dorsal fies ane

simgle. The caudal fin & homocercal oe dphyoereal,

There are five 1o saxleen gills for respiraiion in class Myxini.

Thewr & scvim paars ol plls cach with exiomal gl opening sn cliss Cophoalospidomanphi.
SUPER CLASS GNATHOSTOMATA

It &5 divided into six clesses:

L . -

Location af MMouih d ) .
5 Klouth is uisally terminal, ie. antkenor end afieon bean namenous tocth.

Juwi
il Jaws age well develbopsed.
Dgeative Tract

1m}“ Anus is present and ¢losca is obsent.

3. Amphibis Respiratery Sysbem -

4. Reptifea The four pairs of gills are supported by 2 bony arch. They are covered by opercalum. Spirscles are

£ Aves mostly lacking. =

Pyl Swim [ladder , . : ey :
L. CLASS CHONDRICHTHYES (Cariflaginsus Fishes) Swim bl;::dnr_l.’air bladder) 18 usaally present with or without connection with the phanymo, Swim
Gemeral Charscieristles of Class mdric ; bladder in buayandy.

" i i Clroulatery Syuﬂr

Body Shape :
is laterally compeessed and spiedle {fusifonm) shaped.
Lacation of Mowth
Mfioapth iz weniral.

; y =

bieart ks two chamberned, having oaly one aénium and one ventricle. There ane fouwr pairs of aoriic
arches. Red Blood cells ane aval ansd naclasd,

TOPICS — 13
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Braun has b paan of cranial nenves.
Seven e soparstes. Gonads are paised. Fertilizaton o

) is pencrally external. Mos
s poncmll) h“

Fa VErI‘.. bwoernat, Thoimp fish,
- (Y] . T I
. g o sk, pormfiet and Carpa (rahu)

A

OVIPArTUs. RO AN OO TVIDANGUS. OF £VOR ATV,
Aduptetisns in Clea Osaclchibyes: ;

Bty 1n Laserally compiessed spandls ataged and has shinyy skin,

Saroag sepmental mascle for ¢fficsean vwammung deviie.

Ll bl on renpuration.. i

Air or v bladder enables the fish 10 canily shift from anc depth to anather. CGill rakery o,

ows of food . %

Lk of sovth an the jaws i oorrclated to the horbaorous. diel,

The fastost fish v the salfish. Slowest fish is 8 seahorse.

CLASS AN

Gemeral Charsctorintios of Ol ;
Bady Amphibian
By wanies comuadorably im forma, it divisible only into hesd and trunk.

Elﬂllllll‘

Miorid Barvr P padrs of pontadactyl limbs with 4.3 o fewer dighis. A
o are wilond legs, e.p. caocilians, '
Wielhted fiodt ofiom prosend, o.p frops.

Sm i o wemooth, monst amd nck s glands. 1t s haphly vascular, Scales are geocrlly stacat. by g,
Pl @rv ponomog, chesmatophors pupraent ool are prosent in the skin.

Heupiratery S uom

b lval st meaeation bk piaor by b I B ackl’s roseinadion takae place by hangs and san

Hnﬁww!ﬁmﬂﬁmmh_hmm&mﬂhi

Benes e separste. Gossds sre paired. Fertilization may be extemal or inernal. Meat foes g
ervrmarius Dhveliqenent Wl ¢ aouigh metamorphoiis, Amsphiblans are &n smnioi,

Hody beergerature in sarshile, ¢ poskibotherma (ectotherma ), Most Forms undergo hibersati 5
) ymﬂmﬁuﬂ-. TR

Evalutbnary Adspiation in {lew Amphibis;

jfin & & & & & & @

i
|
f
i

Frst venchwuics on lund.

Lambs 5o monement on eoded subatrabum

Chanpod 1 Crrtulslony system lo pronade despiration by lungs ssd din.
There ri redactson im bones o malor the body Dighier.

CLASS REFTILIA

Reptides evolved from an amphibian ancessor sbous 250 million yoars ago, Eardy reptiles i

dineanars Fubod the lasd lior mearly |30 million years.

T iy of peensdactyd limbs, each iypscally with five digits,

-

Divarsity Among h? .

—Ti Tomce —

aklli

skin is rough, cosrni Fied and dry, wheeh i4 sdapted o Land [ifie.

yrewistory System - r , , iy Tt
o Jieart s incompletcly four chambered, having two st snd porthy divided ventrce. ©mcodites
have coampletely four chambere ] headr.
" Muﬁnﬂ
" Reptiles are cobl booded animals, e, pokikothermme foctomhertn | and habermate  winter

“*Fﬂd;:i“wuﬁf!u.ﬂud;um Fartilasanon i insermal. Wicathy formm srg cvipaross. E g

egp. Eggs are enclosnd by boather o [y ihall for

Im|w.ﬂﬁ1!ﬂkﬂ|“i‘l‘

e large yolk ¢
protection. Embryo is prodected By three embryonic
FasmPle e (common reptilo arosnd woeld), luzard, snaie, erocodile and alligsior ec.
Lﬁlﬁgﬁn of 1omovies snd lrthes indludmg the endangered green arthe the Clrdome sk o
foumnid in Makistan.

Evolutlonary Adaptatbons in Clas Reptilia:
Reptiles shaw the advancemnent over the amphsbians m having:

A dry skin which ensbles them o live away from water.

Separation of oxygenated and deovy genated bood m the beart

A mock movable independent of the body, :

etter meechaniam of brosthing.

Feriilization is inbermal, _

Egg with shell for protection on land.

! CLASS AVES

mmlﬂﬂnuﬂnﬂﬂﬂm.ﬁm

. nﬁyﬂmiimﬂmﬂm in B nhuaped,

[y RIrwctures L5 4
B is ivisiblo imlo & bead, neck, & trunk and & sl Neck is very loag and wil very short. Jows aesd
ingx homy beak. Teeth are absent.

Laeamatinm
T There are bwa pairs of pentadacey| limbe. The forelimbes sre modifiod 1o form wmags. The b Lok

are large, strong and adapsed for perching, walling e vwamming, Each foot unsally bears foar o
armed will lsomy laws.

The skin s covered by an epidenmal homy exoskebeton of festhers. sl over the body and scales on

e et

Sheleion
D b air spages akeleton is light Skall has large sockots.

Circulagnry Syniem ] L ) .
IHligast is Fouir chambered, having fwo atna and o vengnckes, There is only night sora.

o I carves 1o the righi side and then bends baskwand,

Thermmregulaiiom )
Hdrls are endothermic,

Respleatory Syslemi
Hespiraibon iakes place only by hengi. A system of thin wallad air s g smong the v
msaknising the supply of fresh alr (srough e hengs. Voie box, the syrian s ot the trachos snd
eonhi.

Bigestlve Trace ]

Alimientary canal has nuascular sonscture caliled guresnd, whach is unad for onashang Foosd

R RN

Skin
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Excretory system cossists of a pair of kidney. The urcter open into the cloaca and “"5'!1-

bladder rs ahsent. The urine is servsobid asd unic acid i main pitropenois waste.
Reprodstibsn
Seves are separase. Fertilsation is internal, Eggs ase birge with mach yolk, Only OB OViry g
onviduct is Functional,
Examples
Some hinds bave secondarily bost the power of Mlight (due 10 flat steram, heavy weight, Vet
or radimentary wing, poor develapnent of (Heh mascles) and are calbed rll'llh: birdy, e
astrich, kiwi, eem, cassowary, penguin ctc. These birds are inchoded in sub class ratilse.
Evolutlenary Adapisttons in Class Aves:
- An insidated covenimg over the bady 15 present.
Beter seration of blood i the lungs, taking place dnsg both inspirstion and expiraiion.
Complete separaion of venowt and anienial blood in the heant.
A repulsiod hady temporahan: koeps the aves equally active all the year round.
Patteres of Behavior, such a8 care for the young encs, nest building, coartship and affection G g,
ks and mapration, which are peactically enknown in repliles.
& CLASS MAMMALIA
ImErod weiken
Mamsnale give birth to their young ones. Mammals feed ther on milk prodeced by mammae,
plands of mother,
General Charsereriatics of Claw Mammalia:
Body Strectsres
Bosdy in variously shaped and divisible into o hesd, a neck, a tnank and a 1ail. Coelom s
divisdad into anterior emaller horscic cavity and posterior larger cavity by & ﬂtm:u‘llr 'p:rilumn,_.
disphragre, which it prosentonly in the mamsnaly, Extermal ear or pinna is present. Vobie appanig,
1% well developed amd consists ol lanynx and epaglottis.
Hairs and a bayer of fai under the skim belp the body retain mectabolic heat,
Lascomotion
There are two pairs of pemsdscry] limbi, These are vaniously sdapied for walking, neanisg,
Iurrerisg snd ywimming of Myang Flying birds have keel. kiphly developed wings. high develope]

LI

pocternl mamiclen, usually ssuall and light weight. Common flyeng Binds (sub class Casninatae) s
chakos. :

pigpoans, parrol, owl. peacock and

Skain is glandslar, moazly covered By bair.
Slucketon
Endoskebeion is fully ounilbed. Skull bes rao oocipeisl condyles, large crunium. There i3 a ¢hain of

e bones in the car incus, malles and stapes,

Omly lefl moetic prch is present. Red blood cells ane non-nusleated,

Skin

m“ wnrm bk {endothermmc) ansmali.

Claiilecatbom off Vnmmalis
Mamamaly gre i led into thiee subsliiee:

(1) Protookens-Epp Liying mammals
beiarben s Poucked ensmmals

Diversity Amang %h ,w.;{DP | PREP BOOK

Diversity Amang Animals

—g =L ARS mmmmm The Masotremes
}#"nﬂ r:lmrlrltfllllu'
e . :
o~ pdonatremes ane Found in Australia. Certain members of ihis sheclass are sduegted fer squatie [ife,
c.g. Duck bill platypus,
paly ! Sirncinres
Dhack Bl platypus has o il similar to that of 2 duck snd has webbed o,

Relatbonship
E ""I“"mﬂ bclass Prodotheria is 3 conmecting link between repriles and mamsmals. It prenvides evidence

af evolution and origia of mammals from repeiles,
The mammalian features of the Monotremes are that female has mammary glands and they foed

- (heir young ance.
The replilian features include the pretcmce of closca and closcal openang (intead of wepamnis

. apening for digesiive and winopenital syitem).

Examplcs of monotremes are Dasckbill and Echidna-spery ant catet.
;ﬂ:nt?ﬂﬁ?mmﬁmrnu The Marreple:

%Hmﬂ"h.rﬂurbﬂﬂ-

Qeeurres my:.upulsam found in Australis snd America.

Body SURET f:ﬂrulnhaﬂan abdominal pouch tse marsupuen, where they reas thesr young,
_ﬁmuplll is bom very early in its development and completes its embryonse developrment whale
EUrng.

Rearing
mmgnmwhﬂhﬁhﬂnm nipples are in the pousch. The mother fonds the
wu.-.';om:nd carrics them in the powch Gl they are matured enough.

Examples
The examples of marsupdals are: oposium, h-pmn-d koala
3, SUB-CLASS EUTHERIA — The Placentalis

Gﬂrrll till"ﬂfﬂ'hlh‘-l'

olagical Die
iy D:E-E!.nprril:ﬂ'l a Eer:hhu.Fllﬂ.'- inside the body of the mother. .

These mamrenals Im onger period of pregnancy.

Establishment al Placenta
Developing placental mammals ane dependent on placests s onpan of exchanps betuecn mabermal
Bleod and fetal Biood. Hmrnu-tmppihdnhmﬂﬁpnqdmnpduh
mather for excrelion.

The young's ase bome fully developed. The young ones are bom at a relatively advanced stage of
development. These mammals are called placental mammale, All the placental mammals have
i lian charscleristics.

mirth

Skim

in some hair have been modified iso scales in pangolin and spenes in porcuping

Eznmplcs

Examples of the placental mansmals are man, borse, raf mice, dolfphin, cat, tger, 3on monkey,
govilla, Hedpe hogs, pygmy shrews ete.
Amsong the large placenia] mammal elephants are terrestrial, whoneas whale the langest of all the
andmals afe aquatic. Bats are the ealy fying mammals,

Evolutisnary Adaptations in Class Mammabia:

. A regulated body tempersivre. This makes them mdepondent of environmental change, kecping
nctive ihroughouwt ibe year,

. Complete separation of vencas and aserial blood in ik heant,

& A active life and a high mic of metsbolism,

. Muore cfficient mechanism of pespiration due 1o the presence of a diaphrgm.
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A et resqurstony pasaape that aveids inscrference in hreathing during feoding.
Dietner developed semues of smell, sight and beansg.
A, more baphly developod nervous. sysiom . _
L"ﬁ‘tﬂfﬂhﬂnﬂmﬁmm n:i}:jrhmarrmﬂm:im in all activitics and for

ITICTEn © I ormory
- Patserns of bebavior, siach an care and nning of the young oncs present.

TOPIC-7 )

L

Inireshection and Charscteristics of Earymes
Ensymo Slnsciure
Mechanism all Eneyme Action
fFactors AfTecting (he Rate of Enxyme Actson
7 Ink|bition

|h_|&l§ili1|s! TN ANIYIILA

KAl ip ;-7:-.!|| RiTF ENSNNES

9. What s the probable sequence in which the following classes of animals
originated, (rom carlleat bo most rocent?

I. Tetrapeds 2 Vertebrates 1. Deuterostomes 4. Amniotes 5. Dilateriany tlan af Enzymes
P P oy TP pl- BiS= a4 :”“d'{meimﬂm"::r;:'mmw”m;'ﬂm‘ﬁ‘:“'"“’“w
Chi=lmd=2=l D3 fmed =2 = called enzymes. Wi ensymes stendy wats of coll would coasd 1o Eume.

10. All of the following are related to adaptations for parasitic mode of life exeept; » The sum of all the chemical reactions godng on in a cell i kaown us metabelive. Thase reacticas
A Formation of revistant cutiche B, Presence of a specific host have b0 be camied oul very quickly so that their products can be stilired i varioss life actvibes in

. Depeneration of memvous sysiem D. Developesent of adhesive organs
11. Which of the fallowing can be used to distingulsh & nematode worm from an

hae eells.
}.u-nfﬂr:lum;;nﬂm“uwfﬂqﬂpﬂﬂﬁmgm

¥ and rernain unchanged after
feadtion n une lmuhﬂw.mhﬁﬂ"hﬁ

snnglid werm?
1. Type of body eavity - Withoul eREymed, Meadtions are
L Member of muscle lyvers In the lody wall mn!qﬂum*:ﬁamn
1. Presence of sepmentation Cha WA .
4, Number of embryvenic thaue lnyvers - All enzymes are globular prodgins (sacept “nborymes -_hﬂn-ﬁgﬂlm“-pﬂﬁ
£ Shape of worm is eross-sotiional view :mucmlzmmsmmmwmm :
A 2 oaly B. 2 and 3 . They increase Ihe ratg of reaction without CRITICAL CONCERT!
C.1.2.50d3 D.1.2,3,80d 5 L B ™ —
VWhich ofa b kiiw ihe “age of ropiile exudliBwwum a . Turnaver Namber:
u',.n nn-::x oA ol ”Hu. Menaroic . Their presonce dues wed affecet the natuseer | The tumover sumber of 2n caxyme o the
! . 0. Predcioenic prropeeties of eonl products. mavimal number of molocules  of

subitrate converbod o prodiact per sctive
sibe por wnt iume.

C. Palporox

- Tl:q.-ﬂnu:l.drlrd im very umsll quastiny.
. They aro speeifle for each type of eaction
o group of felsted reaction.
- Thoy fawer tee deilvitivs erergy of the roactanss,
- Thsey are highly semsilive bo oven a miner chasgs i pH, emperione snd el CofocmErlnia.
M Thoy reguire agnesus meadia for thelr sctivaty.
L

Kome may requing costheior for ibeir proper luscioning.
Theoy cam work fusvive as well ad dmviir
Hame enzyined ane polentially dan [ thiey e kit K turod) i thtin Stive Form.

pr—Y

Lé“ eneyving that is released in it agtive form?

Lipase b, Pepiin
» Trypsin . Chymwodrypain
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. “iﬁﬁdmmmmmmmwhnhmmhufuﬂuh

podvperesds ol
Ridocymes arc the enryvmes which conuist of RNA and are found in niboomes. For cuamp,

wmnlrﬂt\nmum'rm”dkhnﬁﬂnﬂlm'lm

ﬁmd‘ﬁnﬁ
Protcenacocas enr mes st made up of hundrods of amina aciis. and have high molocular weigly
runping from 100000 10 ever one mallion Dulions, and exbibit 1eMiary of qualomary sInuclures,

- Mont of the mmens acadi masntan it globslar shape whale few tee involved in catalysis.

= Actier uite 1 8 charpe heanng. three damonional cavigy Hﬂnﬁiﬂdhﬁﬂmdtﬁﬂmrm
famctacmusl e Lo Mmding aite and coralypic s, Shape of the active site is designed accendng
o Ehe naberrgts

. Actrve une comants of £ 2 ammime acids whach may be scatiered in ihe polypeptids but are brougy
Soprther i partculsr faabaon due 5 socondary snd tertiary folding of the proteis mobecule.

- The sabwtrme mobocule o sttsched B the sctive site by mom-rovaleny imeraciions, like hydroges
bomdeng and b dropabe iBLETACTIR

. Bindimp vise muke boesds with substrste, i snvolved in recognatson and IS complex formaten.
T rowctsss setrvases the calahtic sise.

. Acirvated Casalytic it s 1molved 1n the trasaformateon of enryme-subatrale complex inlo cnryme

A et

. 1 m#mmhmmh-rm 1 the mmhumofln nmnﬂlﬂ ina

oell?
NADP reductsse B. RNA Polymeranes 1]

nmﬂn!mﬂ.m D. Cuirate symihaze

Calucion

Nopmpratein pavt of eeryene that i roguired for ity proper functioning is called cosfinctor.

. Theeser coacton sy aw A Bctwrom orurymne and sabwtrate, B alio sots s source off chemical energy,

- Thee codamer may be dnerpanic of srpanic malecsbes, Such an morganic colactor that b detachable b
caliod wcabvater ¢ motal soon bl Fe™, Mg™, Cu™?, 2o, Ma, Clioke. Those are only atisched o e
TR i s prts had

- The orpaes: codacton arg evibar Go-orryTmes of prosthtic groapm.
U posllarion i oo pane: wrd boosely attachod 1otk prosean par, it i known as cosmgrme,
e B dernitng of vitemisi, For eaample, ATP, NAD {Nicotine, [11) and FAD" (Flavin, B2}
Y (OREOR (ORI,
I & oolscior i covalendly bound i the peotein part, them o is called previhenle growp. B i
permanenthy siscbed bo coryme and does nol detsch afler the completion of roacison, For gaample,
o Comtmseny porpinTen nng stlsched 1o some carymes like cytochroms,

- An aotrs e erury e coenteg of polypepisde chaen snd 8 colaoion is known s faolvergymme,

An oy i i CorYI o prostiats prosp has boon romened n callod aperarzyane,

= Pepea in 5 gouryms socrotod by paan plasd o stomach in nsciive form pepainapgen. Pepsinogen is
Bt dar b proscrce of puoly oplade chain o i active sile 1o black. Wien pepainogen scts with 1101

e ey pedypepisdc Frencrnd] s beocoeme sctive B fepesn,
3 ' i

JDP|per oo

Yitamlin

Witamin
1y (ribodlaving

Witaman I {miacing

" Witamin

“! {eyanocobalaming |

4. Vitamin is 8 precurser for:
A Hasm

T EIETD '|7|1 TR
Aechanism reT - T
1 ri-catal reaction, the wubstrate first bimds w0 the sctive site of the onryme o form
4 n:lllnﬁmplu lmmwmhmﬂMEmhﬂ_ﬁdnhﬂ
comyplox, and fnally the t s released.
E+5 = E5 Complen — EP Compler — E+P
& Actually, the enzyms can make the local conditions imside the active site quste &fforont froe those
oulslde, such oz pl, concentration and charge. thm‘umMu-ﬁ
& Activity of engymmsss (6 o cell can be reguluted W the actrvity of an ooy
inlsibited by it own prodsct, it is called feraBbae %udmm
Similarly, increato in concentration of subsirse <an cause wcrease o b of racton. Thas

activation iv called peecuror ag

AL BE={CE=D=F
Bt R L

Typlcally, feedbark boop can be divided il bR main Bpes: pusitive feedback koops, m which a
change in a given direction causes additional change | e same dircction, and sopative
ok boops, in which a change in a givem dingction couses Changs in the oppodsie disecison.

v ]
TorcT ] a7
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Masdels

Lock and Key Model

. Emil Fischer proposed Lock and Koy madel in 1594,

. Acconding 1o this medel, the active site of the enryme has defimie shape and "‘!ll'uﬂ'hq'.!
Therefoee, a particalar subsirsie can ondy bind g0 the active site. j
There is me modifacation or fleibiliny in the active sise before, during o after the cREyme scti,

*

- T eniymes which work accoeding to this mode] age called mam-regulafany emymes. "':""I'L"uq1
this model is exercised by 8 very small mamber of crrymes lke smonese, mnihase olc.

# The abality of enryme to estalyre one specific resction is perhaps its most significas Propery,
Whin ome enrvme cas gatalyze oaly one subsirate and essentially no others, il is called oy,
ypecificiny.

B I8 webabate ‘h
why i alderd
dten
",'Z"Aﬂ'j
m pme ____eeryme-ioleioa gy
4, Piek an enryme thai catslyzes two different substrates tegether bat produces a single type
af produel.
A, Carbonic anbndrae B. Dvase

[, Reverss iranscriplase

- I, Koshlasd proposed Induse Fit Madel in 1959 that is the miodiTed form off Lock amd Nor svedsl
. Agcerding 1o this model, the senfive aive & Pevible therefore, it can bz modiflied as the substrsg
interacts with ihe cmryme and s ihe resction is compleied, ihe active site regains its original shape
o Thed is the flensaliny of active sise which allows more tham ane type of nelatod subdirases i be
wiisched on sctive wie snd kerefose, an eneyme ¢an ¢y ol more than one Lpe of relaiod
resctioen. For exsmple, Ribsglose 1.5-bisphosplate carboaylaselaxvpenase {RuBisC0),
- Enrymes which follow indwce (i mechanisen sre called regrlarory or affesterie smopaner.

FACT OIS AT DT ST TR ATE O ENZYAL
- The mte of enrymans reaction s measured by the

WIEETI N

amoesat of substrate chusgod of the amosst of ERITICAL CONCEPTS
product formed during a persod of lim
Temperature e g Taq polymerase has same type of
. Hesting incresies modecular motions. Thus, ihe bands just like the normal enzyme

molccules of substrmie and eneyme move more of human body but Tag can bear

guickly, s probabslity of reactions o oooW %
» Pncressing tempermiuee affect the rale of resction in such a way that an [nercase of just 10°C 8

tating leeperature doubles the mie of reaction but ihds eflect remains up o -
IR (R R ‘

P o : i

Lermperature wp to 120°C,

}CDP |PREP BODK

The lemperature al which an imactive ermryme becomes active again in called wefaenu

s PR T L
The temperaiee which causes dematuration of encyms: s called svarieras IeaTperalare.
: Optemum femperature i the iemperature af which sn envyme works 3 f5 MAXATET R -2 it
pnyrmes of hurman oy, 3T°C is the opfimum lemperstune
niost of the enzymes in higher erganism kave optimam temperatare betagen 25 °C 1o S2°C
: Thermophilic bacteria have is optimum semperature TIC or higher. Such emrymes ane ased in
» biological washing pawer.
- If the lemperature i incressed above the optimum lemperature, then 3 decrsase ia the rate of

resction ocauns despite the increasing Ewﬂmmﬁumwmm
becoms: oo viekesl and. globular struchane essential for eroryree sclivity is loss and, enxyme % saad
pon b dlematured.

cannot aet well st low lemperafisne
gctivity can be regained 31 normsl

High destroys  enrymatic
temperature ¥3 CHIyT
activity because profeins are dematuncd
by hest (Primary structure of protein 13
however not lost: activity canaot be
regamned even At normal tomperaure b

IF tempseratane is redused 10 near or below frovzing point, ergymes are insctivaled, not Smaturad
fEneymees will regain e catalytic il wien higher tomperatise o restored.

Polymernsc?
A. Type of bonds are different than normal eneymes

A, Shapee of protein is diflesent

. Mumber of bonds are extra ordinariiy hugh

0. Arrengement af bonds 1o form puosis are different than normal
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KDP|Prer sook ___Entymy, |CDP| PREP BOOK _ : R e Enzymes
o Viber e — - ——
Ewmhrmuﬂrﬂmu:ﬁmnpﬂﬂwrﬂmwmmwﬂﬂ*Hwﬁ
the maismum rate of reaction i schucved is called apium .

- mmnmmrumﬂmmhnwpﬂmwwnﬂ.q‘ 3 71.. [rgreavel femperatane alave optlamum svsally does sof effect
il sy chaders that sre invohied in mamtamning plobulas Hﬂlﬂ": of enryme. " | A, Primary “ﬁ!’-':"” Hl:ll 5
- Hﬂﬂhlﬂlmmﬁmwu{m“lmﬁ al the sctive sile, Moreower, j {, Tentiary sinsture [hastcmary
affoct the somarstaon of (e subwirsies, Under these changed canditions cnrynse aclivity i "“’“ﬁ Temperature requifed to activate any insctivated enryme b ealied
o Bocod oommplotcly. A, Minimu bengsentung 0. Maiffum bompeoratenn
# ﬁmﬁmnﬂlgﬂ*WMJhmmwmmﬁrmm% ¢, Crotimem Tempersiure
raged e bemic deruarataom ) that belpa o maintain the specific shape of the en. i . —— — o
- 200 Lumen of the siomach yelrodvais of proteing - ﬂ:hmluljﬂﬂ“hﬂnlﬂﬂhlﬁiﬂmhﬂlﬂmﬂilﬂ
Sucrac 430 Youst I _tu: TNy it product's and thus Blocks the sctive vite temporanly or permanently is called inkibiter and e
% 40 | Semall smest _m ; i )
Salrvary Amnime | 650 nnju“-w of phenomencn is called angymme inbibinlon.
Catalase T80 Predosunanthy e liver Mﬂk-. - The malecules which 3¢t as inhibitors inglude poiions, cyanide, amtibiodics, ant-etabolite, some
700800 Small inscstins 1 Involved in proweohsis drugs nd heavy metals,
(X Semald ntcsts | Digestion o€ oarbolnejryy ; : 2R . : - tp
| Pancrests: bipans 9 (0 . Sl inleding H i of s 5 In general, the enzyme inhibition is the nanmal part of the regulaton of enryme activity withes the
Arpsn 9.0 L Catalysls of arginine jegy cells but wometimes when axtermal factors cause inkibition; it may become damgerous for life.
nn- o — — s Tleere are bwo type of ishibitor §.e. imevenible and reveruible mbibioe,
hﬂmnhml; proportsonal 10 amount of ensyme present, which in tam determines gy rreversible lahibiisr
it of avaslabi active nites Tor thant particular catalytsc reaction, i , : jve 1iton by forming covahent bomds phyucally Block the acarve
. I wbitrase concrmtration i unlimeed and amount of a0 enryme is increased by twio-fold gy " mylm@rlhlnm“mbrr 0 '
teaction it wall b donbled siten anil they check the reaction rate by occupying the agtive sites.
. rﬁa.lhnnmulnugmﬁmnnhdmﬁmuillmhﬁﬂﬂwﬂm o The exanples of irmeverible non-competitive inhibibors ane camides and bves of Aoy snads.
Subatrate O eBoonratisn : 4 Cyanbdes are potenl polions of living onganiims because they can kill an organuim by Salidning
= The rate of @ euryme-costrolled reactson o directly praportianal 1o the substrsle concenirabog - . caontial for oslbalar " — el wach
e s o e e e Rl W. : m.. Ui _urn, |-w£minr hhﬁlﬁ._,rhﬁl‘ an
» At hugher concentratscs of enryme, increase in substrale concenlralion increases reaction velogity, Hyg', Ag’, Cu™* can combing with *shisd group” in the enzymes, thus breaking disulpbide bridpes.
Reacuon resches ko manimum a8 equibibeum vlate. " o jeeversitite Infibiiors
. ::ummnmwm.ﬂmmuudm.umm|-¢-Iladmwﬂ. . They form weak link writh the ’
¥ = point of saturation .-. Their cffcel can be neutralised complately of parsally by incressisg in the concesirson of
smbatraie.
" There are bwo types of revenible inkibsion e, compatitive and sen-tompetative,
Competltive Inhibitors

* Competitive inhibitors are strechamlly similar 1o the subsirste, honoe can bind o the sctive sibe bl
can’l agiivabe the calalytio site, thus no produdts ane formed.

N Compelilive inhibition s ususlly lempomey.

. Level of inhibition depemls upon relative concentrtions of subsirate and inbubvior,

. This type of inhibition can be reversed by iscreasing concentration of wbatrate,

— TERIET =T — 8
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sl mampctitive Inhibidor

- Naonpoenpetitive nbrheaors hind nnhhmmdﬂmulrﬁnmmﬂ active 'i“"-Th"-ﬂiln:ubbﬁ
wate of o 18 callod allestenic wisr.

- Sﬂrwmdnﬂa-_\mnuhgmﬂmuxhahﬂ-lhﬂﬂﬂiflﬁﬁmm“mm“ﬂlﬁh‘
wae. The catalysas faals o take place. j

. Feodhack mbubstion s an example of reverubile poncompelitive inhibitkon.

¥ Mupor cemarol mechasm of biolopscal systerm especially when inhibition occun by 4 -

modocule M also waes o stratepy Sor drug decovery: It also gives knpwledge imlo the Mictal,

pathasy. Earyme inhibitors sre wiod 1o screen various levels of disease which I""Dﬂﬂ*hpp.‘ _

of ittt

Al of the followings are cases of negailve feedback Inlilkiton except:
A Effect of hagh smoust of AT oa phosphofructokinase

. Effioct of high amount of MADH on pyruvate decarboxylase

C. Effent of imoreased amousl of thymaxine in blood on TSH releass

D. Effoct of muckling on rebease of axytocin

L T T

wefen il

’ Concepl @l Evolulion y

flowever, the preseni-day concept  off

{irigim af Life According io Concepi H‘ ¥ vailuraen
Lansar¢kasny/ Inheritamce off Acquined Charscters
[Barwinism :
[ividencds of Evolutian

CONCEFT OF FYIMT UTHS
Evalwrien refers 10 the processes that have transformed life on carh from ity sarlient form o e
waal diversity thal we cheerve loday. A :
The evalution with reference to plants o ansrals i both is refiomed fo w sepasd: Sreleme.
Acconding 1o Zimmenmann (1953) evolation is the tmsformation of e form and mods of
existerie 9 such a munner that the descondants &iferent from iheir sscesors.
[valutionsmy change is based mainky on the interactions between populatioss of argaarers and
their emvironments. :
I tha earlier l':;-c:;m?ui:ﬂ'm?ﬂnﬂnrm
Creatonisis blicved on the theory of apecial
e ion while cvolutionists believed on the
|M|‘mfﬂm
Theary of Spocial Creatlon
Acconing 1o ihis mq all lnvang theng came
Ak CARSETEG 1 i m foees M
sl o] crvaied by maneee, Armong the
scbenitis i el in diving croakon wa
Fimnaris and Swarez. He grovped simelar specees in the same goms and umlar procrs @ one Gealy.
Just an a patural thevdopian, be bl that spocies wene pemaneni creatoes. i

sy of Watural Selecton =
Accarding to this theory, orgamsdiemna evilved '
chrough Bme e.g. o [yps of erganism give
risg o anotisst type of organism,
It s ancient one starting from days of
Arnistodle i Darwin,

InterestiosTome |
they belong to the e specus

syl uipion is hased on hishary, =

Life Span oy Bk w o it 00

| ITO7=1778 | Onder in diversity of lif, Bunomial nomgms Lisure
| 7261797 Theory of Unalinmitadinsumn —
[EETH LR Theary of @vabativa
17t | B2 Essay on ‘Principle of Popalation’
Cuier ITo9-1832 | Scionoe of Paleontology, canh’s hastory by catastrophesm, |
1 yell 0T8T | Peenciphes of CGeobogy I
I. Voyage of Beagle.
[hainin 1 Bl BHD 2, Bocks om ongin of speoss,
- 1 Euay on cirgin of specws.
| Algmafal | B2 | KR | Papurs on sheritande i ——— i
Wallacy LA R ETR] CMse vt o sanialar o Durwsn, Send hes thoury o Darwen |
Torics 19
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. 4 K d Lo Lamarch (1743.159) was a Frenoh movwralivr and soldier, He g
proponcnt of the wdea that evalutn ovcurned and proceeded in accordance with e, * %
B 1809, bae pablishiod has ook, Pilvpic Zoodogige. "‘I\

Mais Padet of | smarclivm

. The adoss about evolunion prosented by Lamarck are known s Lameroki,
evolutaon as hadlder af Bife from simplest 1o the moat comples animals, Man wag -h""h.
Lndder, Py

- Lamarcl s explamation of evolution revolved around two basic assuniplions; e gug !
wmpam, 3o imberitanee of acginined characons. S,

U'sr mnsd Divmnar ol Orpams

- Lamancl arpuod that those parts of the body used extensively o cope with the g,
bocvme Lirpor and stronger c.p. HﬂﬂhﬁrmlﬁmwmlHM'M-ﬁ

o Thwe purts that v 0t used detenioraie .. Joss of begs in snakes due to their habity) of

. vy 3 hogs ‘lﬂb\

. La=wech belicved that characteriatics which individual acquired dusing ils lifetime wep,
o8 1o the offipring of that individual. Such characteristics are callod acquired chanaegen, ™
are ofien emerpod by the use of drsuse of ofpans. "

- Aceordeng o Lamanci, through severa] pencrations, these aoquined characters are
imbirvised and socwmulatod. Gradually a groap of organisma would be produced whm
betier abic 10 “cope” with the envirosment due 10 inherited acquired characters., e

Exsmple: Evelutian of GirafTe Seck
As enasmple ofien used 10 illussrate Lamanck s hypothesis involves the evolution of the B,
hﬁcm&mmmmﬂmhmmmm.mmahmm'
follows .
Esch piraffe, daring ias Hifictime, would have triod to reach the leaves ot the top of trees,
Esch animal would comuzmbiy sireich its nock in order to attain this goal,

. Mhlﬁﬂh“ﬂﬂ:ﬂ;hﬁ“ﬂmkmmﬂnmmw%'

v bocn pused om b0 Futise pencration.
. Eﬂﬂ'wnnﬂh"ﬁmIﬂlﬂ;ﬂ!ﬂykﬂ;ﬁmtﬂmﬂm'ﬂ”“mMH
mociod pradles pradually evolhved E
Demeries of Lamarck's Theory

Theete i no experizmcntal prosl of Larsarckinm. '
Tt e of wne and dovune of orpan proposed by Lamarck has no genstic bases and thereler, g,
aoguaned charscten cammed be inkeriiod 1o the next goneration.
B i ot mrocunany that the soquized charecion transmit imio ihe nexl gencralion.
Crpar soe ol moaiefed by the winh of regquircments of an of ganism,

 Matiliteos a2 resell of socelents or discase are nod inheriled,

L
L
X
4.
£

- B 1E3D, Durwen scocpeed e position of naturalisl abroad on the NSM beagle, a Bntis Ko
ship abooct b0 aaal srouned the world Han major mission was 8o expand the navy's kncradodge sbos
mutwral resouroes o .. waler and food in forelgn Lands.

Drarwim*s Oimeery ations dwring His Vovage

- The Beagle spest almont 2 monthn a1 the Galapagos Islands, where Darwin colleciod ad

cataloguod thounandy of plant sed snamal specimens and kepe notes of his abservations it e

e it im Ehe ey clopmeni of his sdeas abost evalutson.

MOTlrner soox

(e tlon alrout Sosth Ameriean Malslond

Darwin moticed that Mors and faums of Biferent region of the comtiment had 5 defiate Somth
AT RCan stamp, wary distinet firom e §ife form off Esrope.

Vunther the Sowih American fosils that Darwin fond, though clearly different from modorn
specien, were distingtly South American wn their resermblance to the lrvsng plasts snd ansmabs of
the comlimenl.

Observatbons aloui Galapagos Idamds

Ihmlﬂtwdlhtﬂiﬁﬂiﬂ-puﬂmm-ﬁhdﬁ‘“m
mainland. e was partscularly impreved by their smilantics snd wondorod why fhe or e of
the Galapagns should resemble those from South Amencs mors than s from ot mlards =
dilferent pans of the woikd.

His nain ehservations were about fauna and Mo of Galapogos ludands wiene be colbected 13
types of ks, He alio obuerved saddle shoped ibell onomnes. Toroses on other misncdy e
dome shaped shell,

I garly 1830%, C Lyell published a book “Primciple of Goodegr”. This books prosmsed
BTNt b support a iheory of geological changes proposed by L Mamom, called Thvery of
Uniformitasiamism. Lyell powted out that the mountans, vallcys, deserts, rvers, lakes and
Thomay B, Walthuy wrote an euay on the; "Prisciple of Popalations” wisere be mentuoned thai
fumion populations have the capaclly W Increaie exponeatally, s e food wpply bas e
capacily in imcrease arithmeibcally, Soch a relation could result only i@ the trappile o el and
I IRAE, Darwin received as ewsay from a fellow naturalist, A & Wallsce, In the cmay, Darwin
feund the theeary af the origin of fpecie by means of maturel selecilons.

Ao R Wallace was the man who motivated Darwin o publish his book: ohe enigie of speie by
the wivain of natwral seleciion, |t sppeaned in 1859, and paelve yeam later, Darem s Descend af
wnan was published,

According 10 Darwin most evidubbon oiturs in small sdoptive aleps Lo oveluton procond
gradually. Mew speies would srise from an ancentral form by the pradusl scoomslstion off
adaplations 1o differen enviroaments, wparted from original bk by propraphical barren.
Chier many genamlions, e tvo populations coald boooms: dissimalar coough o be doigratod o
separabs speched,

parwin's Theary af Natural Sclection

L.
F

[ his Book ‘the eriplm of species " Darwin developed two main poists Le.

Descont wilk masbification

Matuml sebection and adapeions

Descent with Muodiflcation

Daraim believed bn peecnived wnine fa e, with all srganisms relatod theowgh dewoont from soms
coummon ancestor that lived in the nemobe past,

Avcoeding o Darwin, bisioey of Bl & ke o oo, with multiple branching and re-brancheng fom o
caraon tnonk alll the ey o the lips of the livieg baigs, symbolic of dhe et divwrdy of orpasben. Al
cach Bk of the evoluSonary o in an ancoitor o all Bee of evoleson branchng Som that e Aa
ananmnpile ol evoluinary e s dhown i e Rdkewing ligune: #

ToRicS | o
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Durwin sugpedcd Bal populations of isdividusl species bevome better adapied so thelr
eervreeemenns Do nataral selentien. Nataral sclocbion refem bo the ‘ﬂiﬂ'ﬂtﬂill'mgtd
capaciticn smoey mdnadush of & populstion which indscated thai. some individaals of 4
popalation are capable b0 roproduce wihile others ae nos

Darwin belsrvod than sutersd selectson i the dernang foree behimd evolution, His kdes of naney
selection was baned on the practior of amificial sclectson, which has been used for thouands of
yiea By plast and emimadi® bevoders 1o produce stralen of onop planis and doenestio animals,
Durwin’s. mechasism of evoluion by naiural seleciion comisis of observalions. aboul nabugd

wmprid

R arprasdudtssn

Froduction of medt indrdaals than the onyvirenment can wupport.

Vriniboas

The indnvidaaly m a population exbibit varation in their irnits. Some of these s impeove &y
ichassen of s individuad’s senvival snd reproductive sucocss, whensas olbser tradis do pot,
Ohvor-produchon adi b0 th compristion among individaals for limited esources like food,
wpie, bight, prowing space oic. The sirugghe may be:

I fesee-ipecle: Competition among ofpasluen of sams spocs

L mternprayfics Competitson among organ ivms of dilTeren] speciee,

L Ewvireamenial Srwppie: Strappic agamyl vanious environmenial condilions, ie. deought,

Thiis il idlizals ghil poncan (e Mot favorable combinalion of charsctoristics ang mosl M
b sanvive amd reproduce, passing terir hondabde traits on 8o the nost generalon.

I8 in meet pmndosm bt dopends @ part o the horedity conatitution of the surviving individus
Theose orpaneums whose inherited charscteristics i them best o thefr eavivanment are likely

— beave more odfiprangs than the keia A0 ssdivaduals
&; —ﬁ

Kﬁpwnﬁrnnnu =ik

aluilloan
i ::I: pnequal ability of individusls to servive snd reproduce wall besd 0 5 gradesl change ™ &

pes!

Evolution

jaticsn, wiih favorshle chamdleristics seowmulating over the generations s lesding o e
fnﬂilll‘lf'“ of new o i ot
aiss f0 Darwin's Natural selection theary of organic evolution:
[parwin did nol clearly alilMerentiste betworn bomntable wnd pen-bertshle variisns
jie emphasised the role of minor variations but sot the mutstions which sppesr wddonly and
without reference bo the padends, really pliy sn important role in evolution.
Jie could not tell the cause of variations.
[rarwin hsil no explanation for the presence of neutral varstons whech have sether eurfl sor
harmial elTocts bl exist generation after generation.
ssatural Selection theory cannat account for the presence of wealigial ongass.
sgatural Selecizon has key possiion in evelution but it operstes afier vanations have sppeared, o o2
sccounts for the preservation rather than the ofigin of frvoursble varistions.
This theory explaing the survival of the fittest but it does mot explain the amvval of the fimee

regeDarwinkm , ) . e ;
Moo= when Lamarck and Darwin pet forwand their idess, practically sothing was known shost

peredity. The origin of species convinced moat beologiuts that species ave proviect of reeluiien.

An imporiant teming podnt for evolutionary theory was the birth of populstion grastics. whach
aviees the exlensive gemdlic vanation within pepulstion snd recogmined the mmpornces of

quantitative chameterisics,

The emergence of population genctics has mﬂﬂ-#-ﬁﬂpu‘m-i

variations amang ihe individuals of a population and firm sepport o Darwisisn theoory.

With progress in populsion genetics in e 1930s, Womanlian amd Darwimivm weer econciled,

andl the genetic basis of vanation and nateal sefection was werk oot Thes, & comprehemsne

theory of evolution that became known as the mederm gymshenls or Neo-Darwinim was

developed In tha early |940s, : _
Bt is called & synihesis because it integrated discoveries and ideas from many differend forkis
inchuding: biochemistry, ccology, paleontology, Wxosonry, bopeography. aad of coune,

pajrilation genatics. |
Advances in thess felds have enabled scientists o idambly mutston, poncts dnifl ssd pese o

as other nabural Forees of evolutiorary change.
EVIDENCES OF EVOLITTION

Evedution beaves observable signs. Darwinism was mainly based on the evidences from the
geographical dustribution of species and from the fousil record.

Blowever, there have been many evidénces aa biology progresacd, Mew dincovenes conGnes o
validate the evolutionary view of ki,

Evbdences from Ilegesgraphy

B ois Ihe gempraphion! diribution of specles, It was fing evedence that weggested wiea of
gvolalion 1o [harwinm,

According to Darwin, hlands have many species of planti and ssimali thet ape endemms bt
cloely nelabed g0 spocies of ibe nearest msinlend or neighbonng mnlasd.

Armiagadiffon (armored mammals) live anly m Amenca. The evedutonany view of beopoography
predicts thatl contemporary amudillos are modified descendants of carbier specses. that oocupsed
b comtingmis and fossll reeornds slio confirm exivlence of uch andeitan.

Semilarly, Darwin nodieed that South America lacknd rbbit, cven though e oo ponml wan. guite
suitable to iheni He concludks] that there are no rabides in South Amrecs B mabbt orpnased
nariew hene s and they had no mesns o reach Souih Amer

Thas alesiribution s due e W. barmvors, hamh envinenmental conditeons of presenoe of

TS Srpanising that can compete, i
y Il 139
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® It prosidon & visual rocond in a compliss soTREL
ety the cvalutsoe of am caganiam.

. Fenils we citer the actal remaima o aoes of

Obdest Known Fossils:

The oldest known fossils, in fag,
are of bacieria from -ﬁl'r.lum
rocks of Western Australia, daigg

Lmﬂwepimjmll
hife mnd prodict thal prokaryoles
mmmwm In the Fossd |

- They sheew  chronolapical appearsnce of the
dflgrens clavues. of vonchrate ammals m thown
b= i I shown follming evodutionary

TR
& Frbrs =e bty < Ropile = Mameal  Wirda
# Somvtimes, the fomsil record aliows. s 80 trace the hivtory of one mnwwmmm.
mmmhﬂfwlmﬂwﬂﬂuglmﬂmﬁmh Bty

1.5 billion years odd. This may be
gomewha!  Surprising.  since
the oldest rocks are only a link
alder: 1.8 billion yoars old.

i

e of fomus] frooed suppon the common decent hypothesi,

. Aschacoparrva (Aschass =ald, pena = wing), fosail bird was dincovered in 1860 in Thavary
{Chermary ). This berd Biad Bived 150 million years apo. Unlike the modem binds, Archs
Busd ey, & lomp wasl b 30 versebene, winps containing movable fimpers wilh elavwi. All they
charscarmistion whow bk with repuiles. The toeth off tha pageon/crow simed mnimal would hing
e satabde for the captare of insects of other wmall peey
S, soapmtmits behiove et Archaeoplenys i & mm of an evolutionary path way bsdeg
from ropeakes 8o berdh

4, Baoterial fossihs mmay b present inowhich form?
A Hzmn B, Cail a4 an impression
C. Spore 13, Petrified tissues

Exidamdrs from Cossparative Ansbemy

- Ansscemarsl e lersies Betwoon afocics rosped 18 the same laxopammic cabegory bring another
w0 e Bhaieety o the doscont magh mad Sication

- mnsiory upperts that cvodatsan i remadeling procews 0 which ancoostrald struciens
i | 15 onc capacety bocomne modifend as they talo on mew functhon,

Hromebores, Monctanm

" Sach organa, whach are fumptosally differem but sruciurally
asmaler mre called bomolopous organs, Samilarity in
charscarntics. fosulusg from comenon  EDOCEERY |8
hmsormm an Asmadogry

. Ihp.ﬂﬂ‘nnﬁn.uhﬁﬁhlwﬁhw
. horn evoshoed froem oormmes ancestory o didlorons habulsts
i ke g dnvrpre’ rveslisn

- Fer exmmples, samr sholetsl cloments made up the
md_ﬂ.!hhhhlmhﬂﬂlmmmlnlhhuﬂ thary hawe dil¥erem

I'hrl-b-hn: dﬂlmmﬂmmnummmnhu1h S v ]
_-uuipl-_llum“w

Imteresting Face:

Al one poind in iime, whals
walked on land.

- DP | PREP BOOK

The basic similarity of these ﬁﬂhﬁlhlﬂim o e denciend o 2l fuarcfuceinl.
The Mower paris of o Aowering plant arg homologous. They are conssdened o bave evelved from

[eaves, (o form sepals, petals, stamens and carpals,
¢ Sirucinres

Anale such organs, which are functionally alike but stnacrnurslly & erent, are called smalogons orgams.

-
sl

"E,.'il-i

‘[hese SFECIUrES aro af evolulicnary interesi becoune they demonsirae that pomulateon with
separale anceslfics may sdapt in smilss ways to umalar environmental demasds.
This pattern of evolution in whech difTerest specics have been evedved from Jifferemt ancestors o
5 comman habilal (s known a8 fomveapnnd ceoluile,
For example, wings of birds and insects ane euamples of comvergemd evolstion.
i,.hl‘i"!"'"'
Ggch organs, which are hissorical remnasts of
W thai had important fecisom =
but are no bonger exsential presontly, M—m-u-htﬂ
are callod vestligial organs’ retragrevive argares. ll  that evenaally dinsolves.
mmuﬂrﬂ hacsrraalisgoonus. stnuctures.
For cxample, skebeson of whales and m-ﬁ-_wdh#—ﬂﬁ“ﬂ
¢ swalking anceisors, vermiform appendin in camivers, e mucks 5 man o
s o spprenis is invedvaal in dipenon of oolldion in mamry graseg el by mcrongEs=
Nictitatieg membrane is swell developed in burds i clean their eye ball, bt redioon i burman
There are abouil B0 suclk SPacTures presend i ik Russirs Sodly.
Wings of kiwi and ostrich asne reduced and sere no uweful functicn,
wmgffmdhﬂﬂmhmiﬁ-m )
jdemces from comparative embryology
hetsiledd comtparsiive embryelgpeal sudy sbhows sirlarises berseen widehy woparied ansmal grougs.
theugh such anads have markedly dafTerens adult forme s fasctons.
Vertcbrate history supgests that fiah, frog, snakes, salwvonders, toroises, binks sod emeals
inchading man had & Common aacebor,
probably some fype of primitive fidh, so
‘-mmli“ ﬁ'«"l,'J-DFTErIII of all thewe
anirnals provickes & wimalows fo dvelunion,

In fish, For example, the ;III prmsches.
dﬂwlupmmplh in errewtrial vemebmics,

It vnktures  Become
madified for other Functions, such as the
etatachian tubes that connect the midule ear with the hroat in burmans,

.'-ummlqtHkﬂlﬂhmnfmhw_ﬂwﬂuw#ﬁhﬂu

This Is & hdstorleal liypothels (hat (b develop
mmuﬂmﬂwﬂmmmim
wicivsalve adult stages inthe evelwtion of the anlmal's remobe snomden:

€. Theory of catsatrophiaem

[ Theoay of recapstulition

A Theary of natural selection
B Theory of moderns ayntheiis

ToricE - —
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they d0 1ot cody Camivorous Plants

& Digestive Sysiem
L Digestion in Oral Cavity

The berm “Juank DA™ refors 10
| are non-coding or, in other words,
| for & protein,

5 Molooular biskogy provides :
rﬂ-w‘n-qpﬁt«::umuh

anin for B wny and dvoruty of Iefc. Losle ; i =
e s ~ : : A Digestion in Stomach
. Orpanisms wsilire the samc triphet code and the same twenty amino acids in their pros,, Digestion in Small Intestine

Orpamiism oven vhare the same type of imtronn, . B E *
. Humasn sad hactona have some comman prodoins :'.p.mmf'f!-‘wmm ‘ # Role of Liver and Pancreas in Digestion

foumd in all Bevobug specics. b Inbeiti
. There is owicusty no functional roasan why these clements need 1o be similar but their similay, . Large Intestine

cun o explsined by descent from 5 pommon ancesior, " o ¥ _ ' < Some Common Disorders Related 1o Hizman Digestive System

: Gaseous Exchange/Respiratory system
] - Anatomy of Human Respiratory System
6. 11 should ned be present in Spirockete: 5 Mechaniam of Breathing
A Cyuochoome "¢ i, Glasokinase @ Transpost of respiralory gaies

cn-:-hem o [, Primase _ A Robe of Respiratory Pigments
, e . == ™ Respimtory volumes
g Respiratory disorders

Oer really evienordnary himt of evolution is actually found within our arms. There is a tendon Transport in Plants

hat 10 = 19% of o buman popsslation has evolved cut. This tendon is attached to an ancieni ra G :

msche calied the paimarn bonpus, whach was primanly used by trec-dwelling apes (lemun . Upeake and Tranipon of Mincrals

and moesborys for emassce) oo help them move from branch io | . Hamans and p‘m.rd«- Water Posential

contrald apes, like porilla, no losper have & mood for this mascle or iendon, 50 boih species . i

banve staried b0 bowr Sus imbernal function. E . Uptake of Water by Roots

Heowever, cvolotion n 8 dborw-poing process, w0 almost W56 of humans sill have this weless .

s I M i o raari s ble, palm up. Touch your pinky i .

To s if you bave v youar fowvarm dowm on a table, palm up. Touch your ' ‘ - tan of O ! .

80 your thumb and 1ifl your hand just & littke of the surisce. IT you see o ruised band in the . Trnmloﬂ '_m.ﬁ‘ COrganie Solutes

maddle of your wrist, you have the london cosmectod 1o your still-inact palmans longus. Transport in Man/'Cardiovascular sysiem
. Hlood

I yom o't - comprati, you e evelving.

- Structure of Human Heart

. The Cardise Cycle

i Mechsnism of Heant Excitation and Contraction
. Electrocardiogram

. Bkl Pressure and Rate of Blood Flow
Lymphatic System

Immune Sysiem

Torca BT
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af N i -
Drganismis can be dividad into too claswes on the basis of their mode of nuinition,
\utairophs Heterotrophs

.-’umniphk orpamiams  Can exisl

exclusively morganic environment  because

| they” can masufachare their own  ofganic

'-:'omp-tu.m&s from the inofganic raw mabenial

| taken froen the samounding media. This means

| that they produce their own fugars, lipads,
| proteins ctc. from CO;, HxO and nitrates

| Ezxamphe: Plants, Algae, Some bactenia

Camivorous Plants J

. There arc a fow plants that supplement their inorganic dict with organic compounds.

. These organic compounds are obesined by trapping and digesting insects and smy)
animals.

. All of the imsectivosous plants are frue amfofroplis but when they caplunc prey, thei
growth becomes rapad. Such plarts typically live in nitrogen deficient habitat and use gy
animals prencipally as a source of mtrogen.

- Apparenaly, nitrogenous compounds of animal body are of benefit w0 these plants, |

some plasnis, the twepped insects ane decomposed by bacferia,

. Ir others. the trapped insests are digested by engymes secreted By the feaves, The plany

absort the nitrogenous compounds thus formed. g

Puicher Plamt % -i;llli.-.-l'-ﬁ lrap

CARNIVORDUS FLANTS

Modes

in an | Heterotrophic organisms ore incapable ol

| manufacturing  orpanic  compounds Imq,i
simple inorganic nutrients and so they obig,
organic molecules from the enviroamens j,
ihe fonm of foad

Example: Animals, B

Sundew

_l Dicucaca atuscipila Dirasera infermedia '

bilobed  with
them.

| Leaves modified imio a | Leaf is Tiny lcaves bex|
lsec or & pitsder, panly | odrib  beowesn Aumerous  hair.lke
filled with water. Leal | There is a row of long st6lT Imlncltﬂ..u:adlm'ﬂui
gland at its lip. Th|
insects, attracted by
the plani's odour arc

| entangled.

end i modified o form a | bristles slong the marging
bood, which pasntly |of each lobe. Bristles
covers the open mowth of | interlocked upon touch of
I! | the pitcher. ) insects. g M

Bactsria  wor  enzymes | Digestion by the enzymes

break prodein of msects | secreted from the glands
prevenied | on the leal surfice and the | digesied by encymes. j

Proteins af insects a% J

ipestion that  are

climbing owt of pitcher | produets ane then
by stiflf hairs. absarbed.
—— : 5
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HLUAMMAS INGESTIVE SYSTEM

el Ll
s Thve hreakdown of complex organic compounds of food isto simpler diffissible molecules

;Hﬁﬂtw: SFII'I“

by the achion of enzxymes is called digention,

[Digestion  may e cither ilmfracelivlor or exiracelfafer. In mirscellular digestion,
preakdown of food occurs within the cells. In extracelluler digestion, enrymes are
segreted outside the cell into the gt cavity or lumen where then digestion takes place.
Holozoic (GR. Holo-hale., zoikos=of animals) nutrition is one of the types of
heterotrophic neutring which commanly occur in animals.

Holozoic nutrition consists of; Ingestion, digestion, absorptaon, assimilation and egestion.

Anatomically and functionally, the dipestive systemt can be divided into alimeniary
canabiGIT and accessory digestive structures. The stractares of GIT inchede oral cavity,
pharynx, ¢sophagus, stomach, small intestine, and large intestine. The accessory digestive
structures include the teeth, ongue, salivary glands, liver, gall bladder and pancreas.

The GIT consists of a continnons fong colled tabe that extends from meuth (o anus.

It is specinlized at various points along its length, with each region designed to carmy out

g different role, The GIT is approximstely Sm30 fi long.

The digestive tube consists of four major layers: imfermal mucosa, swb-mucosa,

mrscrlaris and external serose, These four layers are present in all areas of the digestive

traet from csophagus to the anus,

The main pans in the direction of passage of food are:

Omlbuceal cavity — Esophagus — Siomach — Small [ntestine (Duodenum — Jejunum

=+ lleum) — Large Intestine {Caecum — Ascending Colon — Transverse Colon —
Descending Calon — Sigmoid Colon) = Rectum.
The safivary glends, fver, and pancreas are not part of the digestive tract, but they have
a role in digestive activities and are considered socessory glands,

Types and Sites of Digestion

There are two main types of digestion i.e., chemical and mechanical digestion,
Chemicalienzynnaie digestion  involves the secretion of enrymes throughout the
digestive tract, These enzymes break the chemical bonds that bold food particles together.
This allows food o be broken down into small and digestible parts.
Mechanical digestion is a parcly physical process that does not change the chemical
atisre of the food. Instend, it makes the food smaller 1o drcrease bork surfece area and
ameafailiy.
There are three main sites of digestion in digestive system of man:

. Paris Chemileal Dige sl Mechanical Dvecstion
Crenl Covity Salivary amylase Mastication by teeth

Stomach Giastric juice Chuming by gastric smooth muscles
Small imestine Pancreatic and intestinal juices Emulsification E;v bile salts

TOPIC-5 ] ' 165
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|, We have two sets of teeth (milk and permeant teeth) during life time, the condition is
‘ ermed as diphydont. Our tecth different in shape and size so condition is called
heterpdont,
in aduli human beings, the oml :u\nly is equipped with 32 teeth. Different secth are
spbed 1o handle food in dilTerent ways
Same ol Teeih "'\h”u ol Teeth

tecisars (Front teeth) | Chisel  shaped  with | Used to bite ﬂﬂ"rdlnvelr large pecces of
sharp edges food
u : - —
E;nim Cone-shaped Useful in grasping or tearing of food
Pre-Malars and Molars | Flatiened surfaces Specialized for grinding of food pu-nﬂn,
4 = Functions of Oral Cavity
- DIGESTHFNIN DRA T OAVITYRE It performs four imponant fenctions:
Oval Cavity I, Selection of food
. The mouth is surrounded by the lips, cheels, tongue and a palate and includes a chamber L Grmding or mastication of food
betwoen the palate and tangue called aral cavify. The tongue nearly fills the oral cavity . 8 Lubrication of food
whion the mouth in closed. It is the sivte for entrance of food in alimentary canal, 4 Enzymatic digestion of food
. Rough projections called papiifar on the surface of the longue cause friction; which Selection afl Food
' When food enbers in oral cavity, it is tsted, smellod and felt. If the tate or smell

wneful i handling of food. These papillac also comtain sesee Suder. Under surfsce of : e ;
tonpue have a fold of mucous membrans called frenulum. unpleazant or il hard objects like bone or dirt are present in the food, it is rejected.

. The palaste form the roafaf the oral cavily. It consists of & hard anterior pan; the havd ' Oral cavity is aided in selection by the senses of smell, taste and sight.
palete and sofl posterior part; the syt palate. In the middle of soft palate is & mucsly : Tongue being sensory and muscular organ plays the most imporant role in the selection
Uvuls of food through its tste buds.

- ] TOPICa T T3
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Grinding or Mavtication :
*  After selection, the food is pround by means of molar toeth into small pieces, Ty,
s ful bocaie:

* Esophagus allows pelatively small picces to pass through.,

* Small pieces have much mone surface for enrymes bo stack.
Lubrication & Enrvmatic Digestion

v These are main functions of oral cavity accomyplished by saliva, Saliva is scorvied by
 throe major pairs of salivary glands. Throe pairs of salivary glands arc: ___

i LI T
Posterior pa 'th-
cavity

dar' Sub wa  with amylase and ' :
Sub-mandibular’ Sub- | s .'iﬂw:; W amyl | Floor of oral v

Saliva with amylase

by plandh | muas . ——
Sublmpal e | ow tongue | Saliva with mucus only Floor of oral cavey
Py = —

Fresh saliva i alkaline with phi nearly &, quickly loses carbon dioxide and gets to plig
. It i reporied that a mormal person socreied 1-1.51 saliva in 24 hours,
® It haws. thiree mrogos componengs:

Woater and Mucwn (Ghcopeolan) Maksten and lubricate food

Sodiam becarhonste and some other salts | Seabilizes pH and is slightly antiscptic

Solnany Amylse Pyaln Starch Glycogen — Maltose (only abot 3% 3%,
* Saliva peevents bactenial infection in the mouth as it contains [regrme u

Anatomy of Orsl Cavity Physislogy of Orsl Cav ity
| Toeth | Mastication’ Mechanical digestion of food |
Lipn , | Communicatson, Hold food in ofal cavity

i.“.nipl;l:iuﬂ of food, hold food, Cleansing of teeth, Tuss |
| Communication, Swallowing, mucus oand  serous fled)

DP]FHEF BOOK
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wini :
As o resull of mastication, softened, partly digested and sliny food mass is rolled into

.W'“'-
r st oval lump called bofus, which is then pushed 1o the back of the mouth by the action

of tongue and muscles of pharyns.
Fransfer of bolus from buccal cavity to pharynx and then o phoges is call

| Tompue |
¥ F:dm
| Soft Paluc | Prevents entry of food in nasal cavity el
Salivary Glaads | Chemical digestion of food mainly casbohydrales |
Hard Paliic T | Scparatcs the oral cavity from the nasal cavily while als akey
I waallowing and speaking
Pharyni

The pharyma is & cavily behind the mouth. It is commnon passage for digestive sysen sl
respiratory systeen, I8 is lingd by mecus.

‘k

*  swalfowing! deglutiion.
peginning of swallowing is voluntary action and then & becomes nvolentary. The
- swallowing procedure is regulated by nerves in the medulla oblongata and pons.
Eﬂn,“rswnlhﬂm _ i i N
Tongue moves upwards and backwards against the roof of mouth, forcing the bolus 1o the
n hack of the mouth cavity. _ )
i Soft palate is pushed up by tongue which closes nasal opening at the back.
I:Ii} Tangue forces the epiglottis (flap of cartifage) into more or kess borizontal i powtion.
% thus closing the opening of windpipe (glotis). Epiglottis diverts the bolus toward
) ﬁiuﬁnﬂmﬂilmbﬂ:mﬂhmﬂiﬂ#}mq—ﬂ-ﬁhlﬂih
") mgr-:miz is partly closed by the contraction of ring of muscles
ng
Peristaliis

. Perivialsls (under control of autonomic pervous system) is charscienistic movement of
digestive tract due (o altemate contractions and relaxations of smooth muscles by which -

food is pushed along the digestive tract.

It consists of ihe wave of contraction of circular and lengitudinal muscles proceded by the

LY
wave of relaxation thus squeezing the food down along the canal.

. Relaxation of circular muscles in. front of food s followed by a wave of strong
contmetion of circular muscles bahind feod,

' Perisalsis starts just behind the mass of food, from the buccal cavity, along the
esophagus fo the stomach and then along the whole alimentary canal,

Torico 69
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Peristalsis

Ansi-peristalsis is reverse peristaltic movements due 1o which food & pased g

-
imtestine back imo somach and even in mouth. It may lead to vomiting.

. Hunger contractions are peristaltic conractions caused by low blood glucose bevel. 1y,
create an uncomionable sensation often czlied hunger pangs.

- Hunger pangs usually begin 12-24 hours after the previous meal.

Gravity assists the movement of mascrial through the esophagus, especially when ligg,

are swallowed.

Esophagus

. Esophagus is located hetween trachea and spinal cord and extends between the phan,,

znd the stornach, and 15 showt 28cm lamg.

It begims at ihe base of the pharynx and descends behind the trachea. Ilptmmu& ‘

diaphragm 2nd consinuows with the slomach, :

Dipesiion which started in the orzl cavity condinees in ihe esophagus.
SADIGESTION INSTOMACH -

Introduction

Stomach i enlarped segment of the digestive tract and located in the feft .I‘.h:p!ﬂ'arm‘f
the abdoamen. immedistcly below the diaphragm and is designated as efastie mimcaly |
bag.

It is typically Jeshaped when empay, the stomach is continuous with esophagus anteriedy
and ematics into the wmall isledtine posteriody.

Amatoamy of Stomach

Parts

First part of stomach where esophagus emplics its contents ido stomach is called confi
An the junction betwoen csophagus snd the stomach, there is a special ring of muicla
called cardiae sphincter. It is also called a5 lower ecsophageal sphincter (LES) When ke
sphincter muscles contract, the endrance 1o the stomach closes and prevenis backwad
movement of food. It opens when a wave of penisialsis coming down the esophaps
reaches i,
. Point where stomach joins duodenum is called plorfc splimcter. Stomach emplics i
the ducdenum through the relaxcd pylonic sphincier.

——

m

T
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gromach wall is composed of four principal layers ic.
3 The outer most layer of connective tissue called sere.
The muscafaris of the stomach consists of three layers; an cuter longitudinal Layer, 3

(i middle eircular layer and an inmer oblique layer.
The next two layers are sub-mucosa and mucosa, The mucosal surface forms numerous
(il ube-like gasirie pits which are the openings of gastric glands,
i) O the basis of deference in the type of glands present-in the mucosa, three histological
regions can be distinguished in the stomach. First region around the candia comtains

cardine gland (sccrete only mucus), the 2™ region includes the fundus and corpus
{contains gasiric glands proper and fundic glands), distal region of stomach (pylorus)
coniain pyloric glands,

Gasiric Glanils
syamach lkas both execrime nnd endocrine glands. Exocrine glands secnete gasinic juice

h.[c cnﬂm:nm: secrele g3

-

F ometismns

Covers inside of stomach

Prodects stomach wall

Maintaing pH betwesn 2-3

Provide acidic medium for enzymes action
Softens food

Kills microorganisms

Convens inactive pepsinogen into pepsin
Insctivates salivary amylase

Law pH denatures’mis-fold many prodeins which
helps in their digestion

Inirinsic factor helps in the absorption of vitamin
Bz in the ileum.
Hydrolyzes probeins inio peptones and
polypeptides.

+ _Caseinogen 1 casein conversion.

Greclls/ Endoerine cells . fmm:r juice production, secretion &

HCI and
Intrinsic

Parietal Coymtic cells
fhcior

LA A

Pepsinogen

Rennin

Zymogen/ChicfPrincipal
cells

Ciagtrin

. Pepsinagen ————
. Proteins —==_, Polypeplides + Peplones

iﬂ’l:-i

. Pepsanopen 15 released in imactive form. It i3 sctivated in the stomach lumen by
hydrolysis, with the removal of a shon peptide and it forms pepsin (sctivated form). It is
initially activited by the HCL The activated enzyme then st awiecatalyrically o
increase the rte of formation of more pepsin. The whole mechanizm s summanzed in
the fllowing equations: ;

L8] pmiﬂ
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INGESTIIN 1IN S

ive small intestine mim of three
i duodenum, jejunum  and

- F -
|‘Ill“ r
i 1 abaut & hwn fmm.: ch:
ptire small inlestine s f ! ym-_am
Tha® carbonypepluline, aminopeptidme  all

J foiigg, Jedom wide,
: T e mmmmumum

aim .
n“d“:}mulmum is ﬂntnﬂhhﬂnm rt o their gl wte, for
# af small intesting and is h\@ m“' e il i

on fang. amino sSids

Trypabn: Act on up!lnundlrl-?:
Cly-ﬂryplu on  ryplophan,

ﬂ-tnrl“ﬂ'

when food enters the duodenum, the
- secretions  of pancreas  and  liver

pﬂumd il il

Duodenum also has its own secretions,
* It scts both as exocrine and endocrine

gland,
* guh BErvous qj\’w nerve of parsympathetic) and hormonal mechanisms F Exccrine function of ducdenum is
pasing socrehoni. Gasine socretion 1, ¢ andl quali ; secretion  of  intestinal  juice and
. .!"H et h.m_'f“]md hymd Her N g endocring function is release of secretin and small amount of gastrin hormone.
. Mmmmmmmnmmﬂnm wecrenin, Secratin is homione procuced by the setion of stidic foed on § : -
. If more protein is present in food, it stimulstes production of gastrin from g, 1 duoderum, 1 inhibits production of gastric secretions and prometes production of
endocrine linimg af pylaric region of stomach. secretions of liver and pancreas,

Chyme after neutralization by secretions from liver, pancreas and duodenum i called
chyle (liquid).

Jdunum and leum

Jejunum is the second portion of small intestine extending from ducdenum to the iloum.

. b s carmiod by Meod to the gastric glands and stimulates them to produce more pe. -
Juie poiative hormonal Feedback mechansim),
® The micrplay between gastrin and secretin is shown in the following diagram:

Functions of Stomach -] It is about 2.5 m lowg comprising about 20 of small indestine.

. A Heum s the third and the longest pant with length of L5 s long comprising L7 of sesall
L Feod Siarape . Frwoirk

= Mutores food from meals for some time, making discomtinuous feeding possible. .  The food which escaped undigested from duodenum is compleicly digested in the
1  Dignties of Foud jejunum and ileum by a group of enzymes contained in the istestinal juice.

- It partly dipets protcin food, Engymes af Intestinal Lining

b i 2 follows:

The overall piciure of enz %, Ihgir subsiraie and the final prod

3 wmmmwm'Hldipﬂﬁum anlmmmmuﬂ ) Eneymes | Subsirates Produects
ot by middie muscular layer and is called churming, while chemical digestion is camal - : - Pal — ' ot DOGIBEI,
ot by pastric glands (pepsin and renain ), Muscular walls thoroughly mix up the food E 'I!E!m ‘ Dipeptides A b Sokdes -
with pastne juce. Lipase Faiz Fatty acids and glyveerol
. End rewl of dipetson in stomach i foemation of semi-solid mass called afliywme, Muligue Maliose ] _| Two glucose mlﬂ:IQE
1 Abserption Lactase Lactose | Glucose &
e Sicenach is invalved in the sbsorption of some chemicals like aspitin and ethanal, . ‘“"'::‘n‘: e Sucrose Glucose and fractose
4 . Defenso/ Immunity v Nearly all the sbsorption of the products of digestion takes place in the ilcum. The

Mucous membrane and HCI 21 as barricns against goerms. internal surfice of lleum has many folds, which exhibits sy m&n o the

‘ presence of manerous finger-like oulgrowihs called willi, which are 8515 mow in length.

. Fach villus is coversd by simple colummar spitheiiase, blood capillary network and a
Iymph capillary, called os facreals.

— ] TOPCS i3

CamScanner



https://v3.camscanner.com/user/download

' K DP |rrep sook ite Process in Animals & H.‘ |
. Epsthclaal oell of villi have countless, ﬂm-ﬂ'.i‘ packed ﬁﬂlnmlmhm

The total area of absomtion bocomes incredibly large due 0
cwrculanei |, salli and macronall,

Feanilt
Bad After absorption, the intestinal contents ane p.lbadlhqﬂ-ﬂhﬂnquﬂbr-ﬂ

peristaltic activity,
At tise erd of leum, there is mmmtﬂwﬂﬂggmu
time to allaw o small amoumt of residue from the ileum to enter the Lirge intestine.

- mhﬂwmﬂnhﬂrmmwlmhmmuhm#fﬂmnmm
tramspory, The sbaorbed sugasr molecules are tramformed to the capillanies in inteany |
willi @nd are carviod by ihe hepatic peral sysfes 10 the liver, whiers non- ﬂmm
are coerverted o plucone,

o Indiidusl awima acidy are absorbed in the epithelial
wells af villi and onter in the hepatic porral : ' .
fysivms, which trsnspont them 1o liver, The -y Eth:Ii_ll cells of iloum

ﬂi,ll:ﬂlhl m-.rlipl-lh in:

: IUII I B | |h EHCAND PAST HEAS IN DIGESTIHES

amino scads may be madified in the liver of | rolease lipase that can be the pan «  The liver is the largest internal organ of the body. It has o wide range of functions,

rebeaned o the Blondiressn snd distiibuted of intestinal juice, ‘ inchuding detoxification and production of bife 1o help digeiton.

ihrosaphout the body, . — ‘ * Liver secretes bile, which may be temporarily stored in the gall bladder and release into
*  Lipids dipewted into their components are absorbed by the epithelial cells. They we duadenum through dle duct.

Composiiion af Bl

recoenbingd into (@l wilkin these cells, . [ i i ‘
s f cclls, The fais are then mixed with chalesterol s . The bile ks watery fluid ist of bile salts : R

proteins, formang small globules called chylownicroms, most of which are transporied by o iociihin. muces. colluder debeis pimenes (Browmnish
execytesis out of the cpithelial cells into the lactcals. These pass into blood stream via ;:-:.:m aum:::",ﬁnm m:ﬂ which are mﬂm the breakdown of
tharacic fympl dwer. The lipoproteins are hydrolyeed by blood plasma eneyme and esier Fremimglobde fn the Hver,

bndly oclls, where they may be used in respiration or stored as fad in the liver, muscles o Role of Constitaents of Bile

wnder ghe akian, ] Hile sulty reduce surfbee tension of the fal globules and emuluify them into amall droplets
;Inpd: thus increase their total wurfsce anca. Bt is then casily dipesied by water-solmbis
LT

J -[suy
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mulsion of
TS

Itestinal Bacteria convert bilirubin imo pigments that give the feces its cha

@ullln mnil Clreulation of Rile 'ﬁ!ﬂﬂi

_’

brown colour. Some of these pigments arc absorbed from the intestine, modified iy g,
kadncys and exncreted in the using, consributed 10 the characteristic yellowish colour ofg,
wme
ol I bule pugmecnts are prevented from leaving through dipestive tract, they may sicumuly,
i Blood, camming 8 condition known as faundice,
e Cholesterol may precipitate in the gall bladder to produce gall stowes, which may blogy e,
th releae of bl Regulation af Secretlon of Bile :
: e Acidic chyme in the lumen of the duodenum stimulstes other endocrine cells o release
seereten which is carried through circulstory system to the liver and stimalatey Frer i
refease bicarbowate into the bile.
" Fatty scids in the lumen of duodenem stimulste endocrine cells of release

L3

L3

bladder allowing bile release into the duodenum.

ftole afl Pancreas »
The paencreas {(12-15¢m long) b complex ofgan composed of both sedocries and
several funciions.

gxorerine fxsires that perfomms =
The pamcreas consists of a head, located within the curvanare of duodenum, & body and 3
tail, which extend to the spleen. 3

As an erdocrine gland (lalees of Langerhans), it prodisces several important bormones,
including msulin and glucagon,

Pancreas as an Exocrine Gland

The exocrine secretion of pancreas is called pancreatic juice and has two major

COMPORENIS: &N Auetus component and an enzymatic component.
Pancreatic juice is shigholy alkaline. lts pll i about 8. Inchuded in this juice ane the

L] 3
enzymes that digest all the principal components of food ie., carbolydrtes, lipids and
e, pEokeans, j
(T p _“7 e
[q_-l-'p--
The paill Madder is @ sac-like strwcture on ihe inferior surfsce of the liver that is sbow | E
om Loy and J oo wide. It i connected o the common bile duct by the opatle duct, Bk
i secretod by the lover and stoved in the pali Madder,
m ToricD — T
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Contimues the polysacchande digestion that was inutiated in the
Ny b oral cavity, M hydralyres polysaccharides m-rdtfﬂlm| |ﬂ,|‘II
— mulione and cven to Iumw

It i a peotesse enryme that h:.-dm!:,ml pcl'lid'-‘ lwmlllﬂn‘

Carbeyy '_ — serminal ond of a protein o poide
 DNave snd RNswe Roduce DNA and RNA 10 their mwnw#‘_.___
sadimm birarbonsie Neutrahie chamme

Trypsin is socreted a8 mnactive tnpsinogen, which is activated by enterokinae, o,
earyme socreied by the lining of duodonam. Trypsin then activates mong trypainogen,

. Chymodrypais -hd carbonypeptidise is seorcted as inactive chmmwlm dn
procastonspeptides, whach B activatad by tnypain.

Regulation of Secretion of Pancreatic Julce
. Pancreatic juice secretion i repulaied by the secretin and choleeystokinin, which &

prodused by the walls of the doodenum upon detection of acldic food, proteins, fan wmy
EEE TE

. The prodomanant effect of secretin on the pancreas is to stimulate ductal cells 10 secrey
Wkt and bicarbomasic,

- anm;mmmmmmndbyﬂm:durwﬂramﬂmhﬂdwlﬂ'h
mﬂmd@udﬂ:l’mﬂm ;

L A protoase which b proteis in aatuie:
A. Lipaer B. Emcrokinase
C. Gatrun I, Ammylase
1, Which of the following glandular seoretions, Involved In digestlon,
would be meut likely released initially ss insctive procarsorns?
A, Protoin-dapeating conymes B, Fag-solubilizing bile sals

C. Acd-neutralurng bicarbonate 0. Carbohydmte-digesting enzymes

. Larpe et o Lo puart of alimengary canal. I s divided anto caccuim, colon and recium,

Tt pussctson betwoen ikewm and large intesting is deocecal junciton gaurded by Neocecal

Carcum

- Ciecwe i 3 blind asc ssd proximal cad of the large mtesting. 18 is the structure ihe small

- Amsghed to the caooum o5 2 small, Blind snd finger-like wbe which is called ampewdic, it
it memsured abost #ffcm dn dewprh and s wall containg many Dol sodude,

Inflammatscn of sppondin nocallod apmemdicids,
. voamw]

1

[

KDP |PHEF

olet Colon is longest pant of large intesting meavaring about [.Sm. It s further divided imto
# pscemling, transverse, descending and sigmoid colon.
The materials that pass from small intesting o large intesting contan 3 large amount of

. woler, dissolved salts and undigested material,
et i i% thee last part of lorge intesting where feces are temporanly sored and repectod through

" anais ot intervals,

Anus is arrounded by fww sphineders. The internal anal sphincter s of smonth macio
G aml outer anal sphincier is of striped muscles.

Defecation reflex is involved in emptying of rectum from feces. It is gencrated when
o sectiumy is Mlled with feces. It ummzmhmm-h.m

setbons of Large Intestine
:l.! The proximal half of the large intestine

functions to absorh water and electrolytes. J

& The fecal matier conlaing a large pumber of
bacteria, plant fibers, sloughed off mucosal

cells, mucus, cholesterol, bile pipments and

waler.
, The large indestine also helps in a
vitamins made by the bun:htm that mrmnlr Ihw in large intestine as mutualistic ressdent

These bacten ML‘I# vitamins, the most important of which are
Mﬁundm
The mucosa of the large ml::l-lm: .‘!m Mearbonwtey 1o noutralize the incnessed scadity

"‘ and also acts as mucosal barrier and protects from microbial infections and invasions.

. Less absarption leads (o diarrhes and then dehydration. I this condition is unchecked, it
ieaids o dehydrotion and even death. Excessive absorption of water leads to comunipanion.

Defecation Reflex ln Adulis and Infants
. When it is appropriate, an edielf person wually can initiste the defecation reflex hy
sidnominal muocles. The action incroases the

holding a deep breath and cumrmuﬂu Ihr
intemal presswre and Eun:n eovd ik the pectum.

= mlm

4. Abssrption of VitamineK occurs st
A Neum B, Rectum
., Calen . Caccum

e T
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Thnth:murmmuﬂlummmdndﬂﬂudcﬁﬂnmmﬂﬂumm It i S SeiT Imdaced
resull, peristaltic waves in the descending cobon are stimulated, and the Ary chamcterized by —
utumluﬂtﬂwmrmupu.ldlnnlnudllwlmdmumsrurudlnlhum“dl"l the bouts of m"m

. The defocation reflex porsists only for a few minutes and quickly dics. A person over-eatin ehec
:;u imbibit defocation volantarily by beeping the extemal anal sphincter contracted, Ly faltening imbalance,

. infames, the defocation reflex causes sutonuting empying of the lower bowg I ——t : ﬁm el
nconvCnICT! times  the day because of lack of comscious control exercised “lm‘ “Plies mﬁﬁ'gm Uﬂh imue —— improve hypene,
voluntary contraction of the eviernal anal sphincter, vains I8 e SR S i oo,

/”_Jmmﬁ = — ;ml m m»-u.
5. To leave the digestive tract, 8 substance must crow a cell membrane. During whig, '
Wﬂ“mmﬂwmﬁ”m f’ﬂlﬂ'r .W
C. Hydrolysin D). Absorption away of walls of
& Most mutrients abworbed into the lymph or blosditream are in which form? stoamach oF
A Deacchandes B. Polymerns . dMﬂlﬂm by
C. Monomen D. Enrymis the digestive
;S umdmmh.mmmlhln-hmupwﬂl:m ey &
bloed® pyroshs Painiul buming | Over-caling, cating | Pain in the chest | Decreasein
A. Sucrose B, Malose i “h:fm in B faty fﬂﬂ-nt'iﬁl- region | acidicy, mm
with back flush | after meal, alcohol ——
of acidic chyme | and caffeine ;
into csophagus mmm ‘

GASEQUS EAMCHANGE/RESELE

. Like other life processes, the respimtion process ako occurs of cellmler fevel s
arganivmic level, The process of respiration that oocurs af cellular level i also called
internal respiration which is a catabolic process. On the other band, the process of
respiration that ocours as organismic level is called extermal respiration.

. Bath the processes are interlinked as the oxygen, required for cellular respiration.

': ATORY SYSTEM

g:ﬂmk

Abdominal pain, | Maintain good | inhaled from the environment while the carbon dionide, which i produces i cellaler
SLFCR, } hygicnic respiration, is exhaled into the environment.
Compriohacter 3 Properties of Respiratory Surface
mw visian, headache Loperamide . The arca where gaseous exchange with the environment sctually ties place i called
| wpusdeunrd melk ' amibiotics are respiratory surface. It must have the following propertics so that diffesion can ooour
ﬂrmnpaly' ' prescribed ;‘ﬂ'm;:cly
L ust be moist,
U'ﬂf Eﬂlﬂt May cause educing fatty il Must be permeable so that gases can pass through.
¥ hyperiension, food, E'::ﬂ“ fil.  Must Le thin, because diffusion if caly ¢fficient over distance of Jewm or less.
ol | i |t v, Should posscss a large surface area.
gomach disosders wanal H| v,  Should possess a good blood supply. ;
Loss of appetsic | Prychologacal with | Weigh - vl There should be a good ventilation mechanism to maintain steep diffusion gradient across
doc to fearof | the omset of metsbolic respiratory surfice. A
; it Anatomy of Human Respiratory System
. The human respirnlory system can be divided inlo two regions €. Spper respirsiony

truct and lower respirmiony trct,
L Upper respiratory tract inchudes nostrils, nasal cavity and phanm
L Lower respiratory tract incledes the
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Many stractures of human respirlony sysien form the I-Frpu!ljl' wary which F"th
the path through which air enters or leaves the lungs.

. It comsists of following components in Soquende:

Nostrils — Nasal Cavitics — Pharyny = Lanymx — Trachea — Bronchi — Terming)

Bronchiobes — Respiratory Bronchioles — Alveolar Dugts = Alveolar Sacs

Compongnts

Anatoms

Fhysiology

bostrils (2) «  Opening of Masal Cavities *  AiF passage way
- [-xll ux;l;k:uhdmkd o3 | | Eimtion o
Wasal Cavities (2) i e « Moistening
A s e Warming (about 30°C)
« O muscualar i
passage (13cm long) »  Common part of digestive
Phanyny’ Throat : E&ﬁ;‘fﬁ"’“ﬂm ﬁmm it_nd respirstory syster,
g . nelizes air 1o larymo
‘ laryrpophanmx
»  Muocows membmne _
=  Composed of cartilage and ——
miusches . e
Lanmy Voicebox | = Glostis s
« Epiglottis : ]
»_Vocl cords
# 1520 C-shaped camntilage )
Trackes' Windpepe (1) rings { 10-12cm loag) * Air passage way
{ventralto » Diameter 15 210 2.50m. = Filtration
ocsoplagus) »  Cilisted epithelium »  Moistening
| & Muscous cells’ Goblet eells _
' e C-shepod cartilage rings *  Air passage way
Primary Bronchi (2) | =  Ciliated epitheiiem * F_nllru":mn.n
s Mupous celld ®  Moasienin
» lrregular carilage plates = ARFpassape way
Swonday & |+ Cilited epitbeliumm + Filtration
eriiany ; s Mucous cells + hipistening
» Duameter of | mm or less o ik
Termisnal » Nocanilage = Fillmm ey
Bronchioles : E!ilial:d :}:Iill:mhum i Mﬁisuning
Regpiratary + Nocartilage REEAA T
Broochiolés + No Ciliated epithelium Gaseous cxchange wilh blood
Jveolsr Ducts £ 3 fllﬂtgﬁ:mrdm by Gaseous exchange with blood
: » _Lined by surfactant

| PREP BOODK

pP : -

] SRTICAL THINE NS e e
wwhich of the following features do all gas n:hnﬂ wyilemn have n common™
A. They are enclosed within ribs
. The exclange surfaces are maoist
. They are maintained at a constant lemperature
. They are exposed to air

Life Process in Animals & Plants

<

fs.

Epiglottis is cartilaginous lid having a muscularly controlled, hinge-fike action,
T yoeal eords are two thin edged stretched fibrous bands. These are larger in male so male
- ave bow pitched voiee,

Cartilage in air passage way prevents oollxpse,
T Bronchioles are made up of mainly circular smooth muscles. Change in diameter is
" possible through bronchioles.
Air sac is the functional unit of lungs. e

-

chea v '_# # + w |
mfm ' W o i W |
Terminal 5 x o v el
Bronchiole - |
:gpi'llﬂlf}' - T = 4 A few b
Alveolar Duct b o x x o
Alveali _ S ® M w

Ly

L he lungs are principle organs for respiration. Each lung is conical im shape, with i base
resting on ihe diaphmgm and its apex extends o 2 posnt just sboat clvicle.

& They are closed sacs that are connected to the cutiade by the way of trachea and nestrils or
mwouth. The right and left- lungs are slighdy wnequal in size. The left lung has pve lobes

(superior and inferior labe) while the r.ighl lung has three lebes (supenor, meddle and

inferior lebe).

The Aifums is a triangular shaped depression of both lengs where the blood vessels and

airways pass into the lungs,

The right and left lungs are separsted medially by the heart and Medfastinmm, which is

the zrea between the lungs. ) 4

Lungs are covered by a double layered thin membranows sxc called plemra (visceral amd

parictal pleura).

Surfactant

. It is the mixture of lipoproteins secreted by alveolar epithelium which forms a layer over
the surface of the fMluid within the alveoli to reduce surfece fension,

. li speeds up the ransport of respirmiory gases and helps 1w kill bacteria, which neach the
alveols,

] In premature infants, respiratory disiress symdrome 15 common due 1o i deficency. [t is
mire coanmaen incinfanis with age of less than 7 ovosblhs.
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straciure lluwﬂl which exchange of
respirstory gases takes place. It & |
formed by Epithelium of respiratory unil
and Endothelium of pulmonary capillary,

Epithelizm of respiratory unil i a very
MECHANISM O] ,||;‘|uA|.“rn.. . '
Breathang is & process by which fresh air containing oxygen is pumped inlo the lusgs asd
air with mone carbon dicoxide is pumped out of lungs,
. mummmryummq:mm-
besnani and it can inciease b0 IO dmesimin during evercise
- Lungs are spongy in naiure. Thqﬁnﬂhwmumd:lwm.vamhhm

s R &,

DPl PREP Eﬂﬂlt Lite Process in Animals & llunl

The Moor of the fﬁm:ﬂﬂ'hﬂqﬁm which is a sheet of skeletal muscle
o geparites the thiracic cavily from shdominal cavity.
walls of the chest cavity are composed of rlbe and imtercosial muscles. There e two
¢ tenl intercostal muscles between each pair of riba: the extermal intercovtal sod internal
powitar] munseles. The muscle fibres run dusgonally but m oppoite direction

nfllrﬂlhll;
preathing is n mrecharloal procets
L Feafures IJInlbll allon ¥
7 nuunprmnurutmmnfm luhmﬂﬁ;ﬂdh
pefinltion air {rich in Oy and aif (rich im COx and poor = O
V“Hf Name | Inhalation ol Exkalation
A ol Lungs Passive expansion of lungs Pavwrve recomling of lungs
fsn-'—'*-J-‘_ » Contracts * Relaves
suhl"f * Moves down * Moves up
plaphragm | * Becomes less dome shaped +_Hecome more dome dhaped
= “mumlh o External intercostal —Contract | » External intereontal — Rl
yuscles # Intermal intercostal — Relax # Internal mtercontal — Contracs |
| Moves Maoven
= Lipward * Derwrward
il cagx ¢ Forward e lward
& Ouibwand » Hschwand
lhﬂ' of Thoracle | oones Decreases
Cllil“" Pressure | ocreascs w :
In mﬂoﬂ: —_ 3
“Alr Moves Into lungs Ous of lungs
-i_-——
Rib cage | -
expands ad
b musches |
coniiact

Exhalation
Tomca . [T}
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Contral of Breathing 3 (i %
Noemally, breathing is controfled fmvedwmtardly but within limits the role and depy,
becatbung arc ﬂmm wolwntery comtrol as shown by the ability to hold the h“q
. Frvolumtary comtrad of breathing is carmiod out by a breathing centre located in ..,“
ablanpats (dotoct N and C02 concentration in CSF) of the brain. ,
o vt sl i callod dmypiratony orRire. :
Thy,

The dorsal (i) and lateral (side) inkibit inspiration and stimulale expiration
© o hecathing centre communicates with the imtercostal muscles by way of the —
w wes 3nd wish the disphragm by way of the phrenic nerve. Rhythmic MMM
th. dusphragm and interoostal muscles bring sbout ventilation movements, -

| alumsary comtead 11 sl used during fovced beeathing, specch, sin
couphing, When -:ch control is being exerted, impulses oniginating i IH“.;M.

ass 10 the hreathing centre which then carries out the appro
TRANSIRT N GiARES

Intske of oaypen and relcase of carbon dioxide by blood passing through capillare, &

-

ahveol i berowphs shout by the fallowing facton: .
+  Diffusion of oxypen in and carbon dioxide out occurs because of the difference in p,
. Within the rich network of capillanes surrounding the alveoll. Blood is distribugy

extremely than Layers and therefore, exposed to large alveolar surface,
o Biood in lungs is separated from alveolar air by extremely thin membranes of 4,
- Gaseous exchanpe follows princaphes of diflfusion.
. This exchange oocun due 1o difference in partial pressure of gases.

—

LI Frocess in Animalzs & Plants

port the transport of oxygen s done by two ways:

] I FiAnianans, : el ! ;
. proximately, #7% of the oxygen is carried by RBCs s sxpharmegiobin
: ﬁﬁ:.:;:lnhin is one of the moat important respiratory pigment and acts s an officieer
ow CAFFIET.
39 is transporied s dissolved oxygen in the plasma.

& fame Lavel E o combloss with yRED 10 form Beight red axyhasmoglobin
al Tl hin read e with oxygen fo form Sefghe red er abim
B b + 40; —» HBAO; '

I hemoglobin to bind with oxygen is called axygew carrying capaciey of
Fect 't the POy,

The ability o
" S in"r"f""”ﬂ" F hacmoglobin to carry i sbout 20ml [00mi of blood
I M CEp &l abin o carry oxyge - - N g —
- ‘I.‘:;f“t this, blood will be :mdum:ﬂ? ?mndd Io0emmHg POs. .
Unider normal conditions, blood of al ungs is not completely oxygenated. A¢ 11
= g':-ﬁn oxygen tension, there is 19.6ml of Ou/l of blood, where hemoglobm s 95%
. Level of Aerabic Thaue
ACERS ok ' i wnstable and splits into the pormal purple red hacmoglobm and
. concentration and low pressure. Carbemic

cveen in the condition of low oxygen
:;%pml in RBCs facilitates this activity.
PIig), Tt e d),

When oxygen pressure falls defow 6@ mmlig, as in many cells and tissues. The ox
saturstion of hemoglobin d‘m:myny:luplr‘ ¥, wheth renlis in the liberation m
quantities of oxygen from hem n.

[n this way in the aerobic tissues where the oxygen kension i low, oxybemoglobn
dissociated rapidly. :

Under pormal conditions every 100ml of blood gives Smi O to acrobec tissue.
3 Alfecting Oz Holding Capacity of Hemoglob

Carbon DHoxide
sure increases the oxygen lension decresaes and the capacity o
=m

-
Facio
1.

When casbon dioxide
hild oaygen becomes L .
Increased carbon dioxide tension favon the greater liberation of axygen from the blood
f il Bliding,
Temperniure
Rise ma temperafune couses a decrease in oxygen cammying capacity of blood Hi.
Fﬂr example, in increased muscular sctiviry.
"
With decrease in pH of blood amount of axygen bound 1o haemoglobin also declines.
Decreased pH results from increase in hydrogen ions. Hydrogen ions combine with the
protein part of hemoglobin molecules causing a decrease in its ability to bind oxygen.
Haemaglobin Is having a function of transport of gases and metsl loa, what could
be any other function of hacmoglobin?
A, Act as Buller ' B. Oxygen storage
C) Nitragen binding D, Act s eneyme

L]

&
"
#
i
-
#

8

Torics


https://v3.camscanner.com/user/download

K DP|rrer 800K

Transpert of Carben Diovkde

L

CO: produced by the acrobic cell — Dissolved in tissue Nuld — Passes 18 bl

i s swkmss i ﬂlllm.h‘

Casbon donide is more sofuble than oxygen and dissolved freely in the gy,
surmounding the cclls. Is path from acrobic cells to blood is given h:rw N

o o of
. CO; which 1 much more important than axygen as a regulator of hama)
vestilation beeathing. Under certain circumistances, however, a reduced e hﬂ!ll-"‘
Blowsd docs play an smportant stimulatory role, especially during the ' WW-H
W of Tramport ol
. Ok arted in the hlaod in three main wavs .
= h Pransporicd As
I | N Bicarbonate wns i
3 I % ‘Carbaminohemoglobin
L | ™ | Dissolved i blood plasma : '
2 epraint 3 carriod i the blood s HCO”
- Appeonemately, T0% of OO: 18 carmed in the d as HOU™ i il
e CO- &ffcs im0 the Blood, enters the RBCs and combines with water 10 form oy,
sod i the prescnoe of carbanic anhydrase.
Cﬂz*l’l.ﬂ--u-‘"::-—“'"—"—'ﬂa‘%‘ﬂ.- K
o MO0 1 29 ustable compound Td &mt{f; o f-ucgl H* and HCOy™.
H:O0 = H” + HOOy
- Accemulation of H” increases acidity in the blood, hence pH decreases. The "t"ﬂ ;
susocites with the Hb30; 10 form hemoglobinic acid and O is releases 1o the iy, |}
advam bbow: ‘
Hb 40+ H* = HHb + 40; R, i
- From insade of the RBCs, mgl:iﬂ:l.y charged OOy diffuse o the blood plasems, 'l'ha
balanoed by the diffusion of C1"in the opposite direction,
-

The movement of both of the nogatively charged

ies is achieved by special Heg,
Qmﬁr\pﬂdnlhm:umigmcmmnnr bons in op

BCs and moves the

derection, maintaining the balance of jons on cither side. This is called d

Chioride shift T amburger's phemmmcnion
The C1'that ensors the RICs combings with K 10 form KCT, whercas HCOy in the b
plaima combincs with Ma® 1o form NalfCE. The blood pH s thus maintsed @
approximaiely %4 by the buffer mechanise that exists in the blood.

In bungs, process reverses and HOO, 'combine with H* 1o release COwand Hy0,

|

» han imtide af red blond celly and sccounts for
carbaminohacmaglobin occurs. one-third of the mass of the cell. During
When the PCOs i higher in the blood | the couvension of CO; nto bicarbonae.

C R R et R | hydrogen ions liberated in the resction
sgé’""“"’"" acmoglobin  releases s | ye buffored by which s
R s _ f ; I‘H h o - “ -
tved €Oz in Plasma _ reduced by the dissociation of oxygen.

As DISC 1y7% of COs is camied: this way. e JaCiutey helgs e et At pH.

L This is rather inefficient way to carry 8 process reversed | M
O, but it does oocur, | capillaries to reform CO;. which then can

scity of Blood for COy | diffse into the air sacs io be exhaled mto

ad Mlood contains about S of « | the atmosphere.

= Oy 100m of blood, whereas vemous .
lood contains Sdmi of CO/100m of

Zamnonnemoglobln
About 21% of COnis carried as

caf

s af plobin part of hacr

{:rﬂg {Cﬂ: is hiﬂ'ﬁ !n the tissues

paminohacmoglobin. [t is formed
CO; combines with amine

— -

Hemaglobin s 3 BafTer
Fomealilin 5 s scinsios) ‘aenris

blood, formation  of

blood. : :
In this way, cach 100ml of blood takes 4mi of CO: as it passes through the tasues snd

gives 4ml of COz as it passes through lungs.

/hich row is correct?

. Cﬁhmumlfnmhb&n
| Carbonic anhydrse

(861 CamScanner
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ROLEOF RESMBATORYF

»  Respiriory pigments are eolored mofecndes, which acts as oxygen carricrs by : Smake chemicals — Weaken
reversibly o oxypen. The most imporant mespiratory  plgments in i'ruh:*l. walls of alvenli Sakigrant fumer
haemoglabin and myoglebin, == \ ®  Irritants — Smokers cough | Local expantion
Features Hacmoglahin "!-'I'-lr lohin Comagious discase —» Bursiing ﬁfiﬂ alvenli h'mmu:liud
Found in RECs/Blood Muscles pathogenesls | Lung damage i} "‘"‘"ﬂ?"::"“ ~+ | | sywe—"y
TR T ~ansiss of 9OE P — Cough & fe (rasgous exc nge == e LY
. Lr?::mwf four polypeptide | « ::'If':" ofone polypepige i Hreathlessmess & exhaustion | Occlusion of
Structurt » Each molecule possesses four | « Each molecule possessey o Emm nl;.h;:rn-_:hmln m‘ ’
iron coslaining haem groups iron containing haem mﬂhﬂmﬂm Arway
» It exhibits quatemary structure | « It exhibits tertiary structu o srml: 5 Pretmanectomy
e - . led Fitirg ing. ags
| Capacity for Oxypen Mose : ] Less Treatment Medicine Amtibiotics : Chemotherapy & |
| Affinity with Oxvgen Less Mo ] - . radiotherapy |
 Loses Oxygen _ At 60 menlig PO _At20 mmHg PO, 7 —
O molecules Bound 4 _ I Uptake and Transport of Minerals
Main Function I eramsponts oxypen ﬂﬂmnx_@ " The roots of a plant not only amcher the plant body in the soil, but also absorb minerals
- and warfer from the soil. These nutrients afe firt absorbed by roots epidermal cefls from
- —— . - = here these are moved o the xylem (vessels and tracheids are water conducting) and
Breathing occurs in cyclic manner due to the movements af the chest wall and the |, o i : % ;
The resulting chanpes in pressune, causes changes in lung volumes i.e., the m.:a_ then through xylem, these m@lhmuhnﬂﬁywuhw )
the lunps ane capable of sccupying. * * There are three types of nulrients needed by the plams, carbon dioxide water and
. Respiratory volume is the amount of air inhaled, exhaled and stored within the hug , minerals besides light to carry out photosynthesis.
- The mate of absorplion of individual mineral which is independent of rte of absorption of

any given me.

» In an adubt human being. when the lungs are fully inflated the total inside capacity
lungs is abous 5= & Mrers. This is calbed roral lumg capaciiy.

. The amount of air which is inhaled or exhaled at rest is called tida volume. [ts aversy
value is shout SH\fml

- The amoant of extra air inhaled during a decp breath is called Inspiratory reseng
rolume. Thes can be as high as 3000mJ,

water molecules is determined by;

i Concentration both inside and outside of the root cells.

The ease with which it can passively penetrate cell membrane.

Extent to which earrier molecules and active absarption is mvolved.

. To get these materials, roots must provide large surfsce area for sbsorption, which s
achieved by extensive branching. The roois bear a demse closter of dny hair-fike

, - e CRIMIEAL THIWGNSTS | structures, which are extensions of epidermal cells of roots. These are called roar hairs,
3 . . o which are in fael the sites where most of the uptake of water and minerals tkes place,
L :?“*E;WBW e e e s It has been estimated that out of the total surface area provided by the roots, 67% i
C. Stroke volume . S}Emﬁﬂ pPEssune provided by m,mﬂr M", ; . ; F
7 . Plants are able to symthesize all their required compounds, with the belp of the minerals

e — S L -—

and HzO from sail, OOz from air and Hght energy.
. Most of the minerals enter the root hairs or epidermal cells of roots alemg with water in

1 1 haligmant tumer | bufk flow, but some are taken in by diffusion, facilitated diffusion or active transport.
Pk Infectious disorder | o L0 e veali in lungs and show | Mineral Absorption by Roots
of respiralary system I podentially | . The mincrals available to plants for absorplion are dissolved in the soil wager. Their
I ; ] unlimibed grows | concentrafion varies according fo the fertitity and the acidity of the soil, besides other
| Mveobacterium ] facions.
;ﬁ;ﬁ?l‘yfﬁ:jw- NI Smoking (O0%) | . ﬂ\:huﬂf;:m::l?xlmlimmn: in solution but afe boand by ionic boads 1o soil particles,
I'u'l.:lﬁuﬁlmumll g Other pollutass y are not available o p
Poar living Processes Involved in Absorption by Roats
conditions | ] The uptake of minerls by rood cells is a combinstion of passive upiake and sctive uptake,
) invalving the use of encrgy in the form of ATP.
- The passive uptake involves diffusion. The minerals abo move down heir concentration
p— " wrsdient through plasmodesmaia to cells of cortex, endodermis, pericycle and then to sap in
g ToPICH 91
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The diffusion of ions along with water alo takes place by mass flow .%
apopla pathway. lops moving in the apoplast can only reach the mdudwwu'?‘“::
To cross the cndodcrmis, jons must pass by diffusion or active tmanspor
endodermis cclls, entening their cytoplasm, and possibly their uuwlu.mh.h
reach the xylom celle
. Diffusion af ions cam also take the vacwalar pathway where the ions move along g,
concentration gradicnt through the ocll membranes, cytoplasm, and lonoplast (g,
membranc of vaouolesl, and reach the dead xylem oells. _
Most of joms are taken up by the roots by the process of actfve frantpars. By g,

-
methad plants can take a mincral that is in higher concentration inside the rool gey,
than n the soil solution. p k

. In this process mobocubes and jons move from their low concentration 10 Usir high,
comcentration (i . against the concentration gradient), through cell membrane, by the y,
of encrpy in the form of AT,

. Some matricets are carnied from the soil 10 the cpidermal cells of roots through their oy
memibranc by facilitated diffusion.

. In this tpe of deffusion. camer mobecules within the o¢ll membrne transpart Mutriers,
acroas the meenbeane,

- These carmier molocules are peoteins which are present within cell membeane of

® W ater mokecubes petsens Linetic emergy which means that in liquid or gascous form they

move shout rapidly and randomly from one place to another. 5o, preater the
comocntration of the water molocubes in a system, the greater is the total kinetic encrgy of
waiey mokecubes. Thas i called water poneniial and is represented by Wit

# Ww of & mediam i direcily proportional 1o the concentration of water in that medium,
therefore, pare watcr has haghest value of "'w which is designated a value of gere.

e ¥wof all the solutions or the cells must be less than zero i.e.. in negative range.

Facters Effecting Fw:

*  The ¥w m plant solutions is mainly influcnced by the solute concentration (esmonl: or
snluty potential = ¥5) and the pressure potential (¥p). The pressure potentisl i
poacrasod wheen waler emiens and inflaics plani cells,

Ormotic (Soldute) Potentisl = ¥

. Soleti reduce ¥'w by comsuming some of the emergy available in the water, Thi
mesiure of decresie in Ww of 8 medium due 1o the addition of soluics ks called

. It can ahio be defined as “the measure of the change in water potential of o system due b
e personce of soluse molocubes”,

- ¥ i nepative i a plamt ocll and soro in distilled waler, More solute molocules prescal,
hersey (ot megative ) i the Wi

Frovere Peteatial () .

- The measare of increase in water potential of a medium due (o the addition of waler o
uuhpﬂmpﬂmmﬂummmhpﬁnunm,

. Itmmqmmumwmuwﬂdhmmurorllﬂmhlu
water poscntial sncreascs. B i aquivalend to pumping water from one place to another.

Such a sstustion may arse i living systcms,

b "

L . — -
%ﬂ'llﬂ‘ enters plant cells by osmosis, preveure mary be built s e the cefl makmg
» the cell urgid and increasing the water potential,
Thyus the tolal water potential is sum of '¥s and '¥p.

Fw - R * Fp
water potentinl Saolule potential Prevsare patential

If we use the term water potential, the tendency for water o meove Betworn any fwo
» systems can be measured; not just from cell to cell in o plant but also from sl 10 root

from leal to air or from soil to air. The siceper the potential gradient the fater i the Mow

of water along i1,

As the individual component change, they raise or lower the total Fwr of & wystem. When
o this happens, water moves to equilibrate. '
Therefore, for water 1o move through the plant from the soil to the air (trampiration) the
conditions miust exists ns:

¥iv af soil > P of the roots > P of the leaf > P of the atmorphere

— . | comes : _
12, Allof the following have an effect on water potential ('F) in plant cells except:
A. Physical pressure B. Ovgamic solistes.
C. Inorganic solutes D. DNA

LUPFTAKEQOQF WATER BY RiMYTS

The cell wall of epidermal cells of roots i frenly permeable 1o water and other mincrals,

while cell membrape is differentially permeable. From root hair, water molecules enter

the epidermal cells by osmaonis i.c., along the concentration ent, :

- Is passes through cortex, endodermis, Pericycle. and reach the tylem vemsel Since
transport of water takes place in radial direction, its also termed as lateral transport.

. The movement of water o the cells in called smdonmaniy while the movement of water

antid o thee cell ks called evosmonis

. There are three pathways taken by water to reach the xylem tisses Lo apoplast
symipdass and vacwoler pathway.

Apoplasi Pathway

. This invelves system of adjacent cell wally, which is continuoes throughost the plant moots.

. In the meols, apoplast pathway becomes discontinucus o the endodorme due o the
presence of casparian strips which is a band of ssberin and Ngnin, bordening four sides
of root endodermal calls.

Symplasi Pathway

* It is an important pathway of water movement in which movement of ocll sap mvolves the
cvtaplasmic connection of adjacent cells, )

® The cytoplasm of neighboring cclls (prodoplast) s linked with ome another by

. Onee water and any solutes it contains are aken into the cytoplasm of one oell, it can
move through the symplast withoul kaving o crods further membranes. This movemenl

might be afded by cytoplasmic sireaming.
Vacuolar Pathway e
. In this pathway, water moves from vacuole o vadeele through neghbonng cells,
crossing the symplast and apoplast and moving through membranes and tonoplast by
osimosis. [ moves down a water pofential gradeend.

Torica g : ; . [Tx]
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Water and minerals are absorbed by the mols cpidermal uu:llsﬁmnwhﬁ:h
substances are firt move 10 the roof xylem and then to the leaves. This upwasy
movement of water and dissolved minerals towards the leaves through the xylem tissue i
called ascent af sap.

Since this movement occurs against the gravity therefone, a considerable foree is required
15 conduct water and munerals in tall heiphied plants.

I1 is explained through TACT theory, root pressure and imbibition.

TACT Theary

According to this theory, four factors such 2 Franspiration pull, Adbesion, Cohesion and
Tension are combined o form a collective foree that is mainly responsible for ascent of
&n,
Transpiration .

The evaporation of water from acrial pants of plant especially through stomata of beaves
15 called eranspiration.

As a leaf wransperes the water potential of its mesophyll cells drop. This drop causes waler
1o move by osmosis from the xylem cells into dehydrating mesophyll cells.

The waler molecules leaving the xylem are attached to other water mobecules in the sime
xydem tube by hvdrogen bonds. Therefore, when a water molecule moves up the xylem,
the process continues all the way till the roat, where water is pulled from the xylem cells.
This pall causes water to move down its concentration gradient transversely from the root
cpidermis to the corlex by endosmasis and 1o pericyele. This pulling force is called
Wﬁpﬂﬂaﬂdismmngdmitﬂmmmwhmpumﬁdﬂm
cpidermal cells.

Thas waier in the sofl moves from its higher potential o lower water potential of

.:pidtﬂujml'mhyommis.

Life Process in Animals & Plants

Slematal

y Culiculnr Lenticular
Component 1y = @
e had Cuticle ] Lenticel Stomata
T ; Acrating pores fomed
P'i‘;""“_‘ on upper & "’l:“m from bark from cork, in |  Guard cell,
Structure 2o ""‘“";;"r""m“f' m?“’h thin | stem of some plants, dumbbeil
wiler, waber hin aemally = Y
s = protrusions
| Percentage 5-T% 1-2% s
L Adhesion

* Adhesion develops between water modecules and cell wall of xylem cells. The composition
of cell wall provides necessary adhesion to water moleoules that belps water croep ap.
The ceffnlosic component of cell wall especially has great affinity for water.

’ Adhesion also helps to hold water in xylem when transpiration is not occumming.

TOPIC.9 — e
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il Cohesion

L

v,

& &

. o i

Lite Process in Animals & Plany,
It is the attraction among waler malecule (H-bond) forming a solid chaln like ol
withis the xviom tubes.

Temuion

It is provided whon water chain is pulled up in the xylem. Transpination provide g,
mocessary encry of force. This xybem tension is strong enough 10 pull waler up o gy
meter in plast.

I is essential that the xylem walls shoulbd have high sonsile stremgth. The lignin 4,
cellabose provides strenpth to ool wall of xsdem vessels, :

Larpe quaststics of water are cammied a1 relatively high speed, uphe Smh being tocoedey
in tall trocs, and comimonly in athor plants af Teh.

The total water pulled up in the leaves is transpired, except about 1%which is used y,
plants i vars sctivithes H‘r:hﬂ:lﬂﬂhﬂm:-ﬂ“mlt

Cohesion and adhesion
(¥a create tension within
:yhmththtlpimw

A pressure crested by active secretion of salis and other solutes from root cells s
nydorn sap, which lowens the water potential of the xylem zap is called root pressure.

A prossure of 100 - 200 KPs (exceptionally 800 KPa) is generated by root pressire,
Guttation or cxwdation i 8 lows of lguid water through water secreiing plands o
hydathodes .

I s cawsed by roof pheisuse in amall plasts like grasses. It s more nodable whes
tramiparatson i meppeossed, and the relative bumadity i high at night,

Imbibsition

It woms ferst propsosed by Sacks,

Thee el walky components expocially collinloss, pectin and Hgals can take up waser ssd
a5 @ resalt increase is volame, but the components do not dissolve in water, this is called
The oot ol walls imnbebse wster from the soal, and this water moves by apoplast pathway,

B i @ reversdble pracess.

m ™

Lite Process in Animals & Plants

13, Water absarbed by pllll roots (ravels by different pathways fram rant

halrs ta th le
jmmiuﬁmm"mmm-mﬂﬂ

TRANSLOCATION OF ORGANIC SOLUTES
Thmwmuﬁnrpupmﬂmmﬁhﬂhﬁ:ﬁ,dh#hﬁw
phloem tissue is called translocation of organic solutes.

The cells of phloem that transport sugars amd organic material ibroughout the plant
called sfeve elememis. These cells are associated with one or more companien onlls.
Sieve wbe and companion cells are i commanication with ecoch ather by
Companion cells supply A TP, nutricmts and prodeing 1o the sseve tube,

Mrectlan of Translocation

Like ascent of sap, transbocation cannot be charscterioed as wpwand or dowmwand
movement, bocause prepared organic food s to move in differemd direciams. Thorefore,
in order 1o define the direction of translocation, it s usually wsd that it abeasvs eocers
Jrown @ source fowards a sink, '

The term sewrce is applicd to the arca of supply of food such s food prepaniog o sorage
siructures, The term simk i3 wied for the anca of utilization of food hike metabolizng or
sbikrage Grgan, -
Leaf is purcly a source while fruir is panticularly a sink. On the other
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Compaosition of Phlecm Sap

Phloem sap is composed of 10-25% dry matter. The %0% of this dry
sucrose/cane sugar, while remaining are other organic compaunds including N

Mechanism of Translocation

A hypothiesis was first proposed by Ermst Munch in 1930. It states that the B,
solution in the sieve clements is driven by an osmotically generated pressuee g,

between source and sink. v
The most accepesble theory that explains the mechanism of translocation ﬁm
solutes is the pressure flowrmass flow theory. .

According 1o this theory, the sugars arc loaded into the phloem’s sieve ube d“"“'h
the companson oells,

The active transpont increases the concentration af sugars in MitpMom,Mm
As a resull, water moves 1o phloem by osmosis from nearby xylem cells and
hydrastatic pressare in the phloem, which pushes forcibly the sap away from ﬁcm
The pressure gradient from source 1o sink causes translocation from the area "”’ih
hydrostatic pressure (at the source) to the asea of lower hydrostatic pressure (at the sigy)
When this solution reached to the sink. the sink cells actively absorb the organic soly,
from the sap.

The loss of solutes in phivem sap conses an increase in water potential 50 the wa, |

maves from phloem back to the xylem nube. The mechanism is shown in the digre,
given below:

™

gucrose is active
0 loadedmugw:ym

© Water diffuses
from xylem as a resylt
of decreased {morg
negative) water
potential in sieve tube,

aﬂveincmasain
re forces the
id through the sieve
ube 1o the root.

) Sucrose is actively
and passively unloaded
into sink cell, such as
parenchyma cell in the
fiool cortes. [Active
wnloading requires
ATR)

a Water diffuses
frorm phloem to xylem
a5 a result of increased
{less negative] water
potemhl in sieve tube,

© Once water is in the
xylem, ranspiration
pulls water to leaves
again.

In biennials ¢.g. root of beet is a sink in first growing season but becomses source in the

DXl growing season, when sugars are utilized in growth orngw shoots.

i

133
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photosynihesis.

,

14.

materisk in the phlocm.

1. Water diffuses into the sicve tubes.

2. Leaf cells produce sugar by photosynthesis,

3. Selutes are sctively transported into sieve tabes.
4. Sugar is tramsported from cell to cell in the leaf.

5. Sugar moves dewn the stem. .
= 1.4.3.5 B.1,3L34,3
=435 D.4.2 1,35

= TRANAPOR DIN MANACARIHOVASCUL ]
All the cells of our body need food from small intestine and oxygen from lungs, (
dhanide and waste chemicals have to be removed from the lungs and kidney, st
Humas body is too larpe for materials to simple diffuse in and out. 5o, humany b,
svstem of imlemal transport that transpon nespara pases, . -+ g |
bady cells and conveys the wasse products MM to specific site for dispogy) .
In humass, the intermal transport is accomplished by candfovascular system

The cardiovasculsr system consists of three basic components:

Cinculatory flusd- The Blood
Pamping organ- The heart
Bload vessels )

i —

NRSVSTEM

Life Process in Animalg g ph‘

Arrange the fellowing five cvents in an order that explains the mass flow of

distribuies rulfiesss 4,

Blood is the form of fluid conmective tissme in which dissolved Fespintr

The weight of blood in our body is about 172 of ewr Sody.
The noemal pH of blood is 7.4 :
h isnu&upnfmnmﬁmwmui:.mw erlls or cell ke bodies.
i ‘
I !
Panma o Cell
%) )
_ R |
J ! | |
Wipter Desobved RBCs WaCs
5 Subre
1%
|
! I
7-5% i1

wy |

I FNERF Duruemns

hon ol Flasma

" ater constitutes about 90% of the blood plasma, and 10% dissolved substances The
w

substances dissolved in plasma vary in their concentration and can be divided it sie
L L
,,.,,,,ganlr fnrs and salis make up 0.9% of the plasma by weight. More than 273 of this

# amount is MalCl.
pPlasma Profeins constitute 7-9% by weight of the plasma. Most of thewe proteins ane
' synthesized in the liver. Some of the globulins (immunoglobuling) are produced by
(ymphocytes and released in plasma or lymph in response to antigen. Thrombin scts as 3
catalyst in bloodd clotling process. Fibrinogen takes pant in blood clotting process.
’mmmmﬂﬂbulfm ['l_liy impartant rele in body”s defense aguinst disease
Organic muirients include glucose, fats, phospholipids, amino acids and lactic acid.
4 some of them enter blood from intestine (during absorption). Lactic acid is produced in
muscles as a result of glycolysis and is transported by blood to liver. Cholesterol is either
mctabolized or used as precursor of steroid hormones.
Nitrogenous wastes are produced as a result of cellular metabolism. These products e
4 carried from the liver where they are produced, to the organs from where they are
removed i.e. kidneys, Urea and small amounts of uric acid are present in plasma.
L Haormones and gases are aldo found in plasma.
Red Blood Cells
= These are most numerous of the cells in the blood.
3 These cells when formed have nucleus, but it is lost before they emer the circulstory flaid
ar blood.
. The red blood cells once mature do not divide.
Name Envthrocytes Leucocytes Thrombocytes |
| Calour Red Colorfess _| Colorless ‘
= Liver & spleen (embryonic |
Formation life) ‘ Fﬂm e & Red bone marmow
+ Red bone mamow ofbones | TP
Size Sy =i than RBC | Smaller than RBC
Sha Biconcave Polvmosphuc Plaic like ‘
Nomber per | 5-5.5 million/mm” (male) 3 5 M
mm* of blood_| 4-4.5 milliow/mm’ (female) | o0 ooow SO
Elastic cell membrane, no T Ve g}mln :':.
Struciure nucleus, 93% Hb, 5% il P v
g 8 capable of motility megakarvocyies
enzymes, salts, proteins S
Life span 4 months {120 days) Variable T-10 davs
Function Trunsport of gases Imeninity Blood eloting
TOPIC-S 201
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Aenirophil 'r.“iﬂ..;.;nl; [

e 2% 1% <1% 3% %
= 8 Destncton. | inlammation | ePSrinte |Desroy |
=T of small producing | PrEveRt large saponse by
Function icles by | substances & | Moodclots | particles by iy
pant ¥ subitances & e producing
f7] phagocytosis | attack histamine: | PRGUCHS" | nsibodics
Eat parasites i | g
: . : : inflammation
- 9 g O 9 N\ T s v ol et g g MM gl
Mhgmiarvots o Besghl Hesod Essoptd Manooyte @ ﬁ L muwsklpm¢UM|mnrﬂm.mmhmFmﬂnhﬁhm
: Tiymphocie  Bhmphec,, . The fibein threads enmesh RBCs and other plateless in the area of damaged tissoe,
5 “ultimately forming a Mood elor.
M ! The clor serves s temporary seal to prevent hlesdi i il the damaged Sunee can be repaired.
White Blaod Cells

vnﬂ:h of the iuIInwinp; cell cannot cross Ikuplk.r, pore?
A. Monocyte B. Lymiphoeyte

- There are five different types of WBCs which
cani be distingaished on the basis of the shape

of the nuclews and density of granules in the

cyioplasm. . [-.‘:mmphil
- They can be grouped into two main ypes. - White blood cells mlgrﬂ:u:mg
granulocynes and blood vessel walls bo enter various F'“m[ﬂ nl' Blood
. Momecytes s1zy in blood for 10-20 hours then tissues and organs. 1. Maintenance of Osmotic Balance
ENLET L1S5ines mdhmmﬂ tifue macrophapes. N i Hﬂﬂaj!‘lﬂ‘lﬂlﬂﬂ- maintain ml_kud mmcyuﬂre af blood. )
- Mﬁim mf;r&mﬂvﬂ: sced for —ry L :‘m m:;: I:i]n"'ﬁ by albumins, 25% by globulins and almost mone by fbrinogen.
n Ve, 15 depend h d for these . ransportation
- Mu;ﬂmnﬁ;smﬂﬁghmmﬂfﬂmmeﬂ invaders or f' Blood helps to transport nutrients, water, salts and waste products.
. - ign m;.m: E cancer ;d;nru RE g . L j|unnnm;r=lmn:punndhrﬂmﬁ&umlh:mmmﬂrmnih.
am:.mul:.[t_ and contribute 10 the white substance called pus, seen ot infection sites, 4 ﬁéﬂgﬂdm]mwmwhw
Main CatrgaciasalWNBC —— ADFaaniot! ! Etlmdacr.,-:;:dnbuﬁﬂlnmﬂnuhﬂmmﬂ-mmumﬁmofﬂ‘:ﬂﬂﬂ'
. 2 I o ions in the body.
_ : Bone Marrow & Lympboid | +  Blood helps in maintaining the body temperature, concentration of waser and salts, thus
Formation Fed Bone Mamow tissue {Lymph nodes, spheen, | helps in homeostasis,
; tonsils, adenoids, “Jm_l +  Blood helps the body in maintaining the internal environment, by producing heparin.
Noc Incompleiely divided’ Spherical to histamine and also by maintaining the amounts of chemicals.
r o AR § Spherical g lobed i Defensel Immunity
| Cytoplssm E::ﬂl; — Agranular . ﬂ:[l:l helps |Ir| boddy ddelenses against disease. Newtrophils and monocytes engult and
ils, Eosinophils, Monocytes, L F*'Hﬂﬂlﬂ oy invading microorganisms ¢.g. bacteria,
Erampic | &T) SRS *  Blood provides immunity by thé lymphocytes,
*  Dlood produces imerferons and antitoing which are proteins and prodect our body from
. Muckeic acids amd toxins of invading organisms.
. et Ca-siuy

TORCS . , 703
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Bloed Clatting .

. It helps in blood clotting process and seals the wounsds that stop enry :il"p!llhi:nggm.-mIEI
b by,

. Exchanpe of Materials ] g

e Walls of capillarics help in exchange of materials between blood and body tissue throy

Blood capallanies via interstitial flusd,
i STRUCTURE OF HUMAN HEAR

Intresduction T

s The haman heart is facated in the chest cavify between lungs slightly loft ofthe ser,

e The hean comtracts automatically with thythmicity, under the comrol of the autpn,,
WETVORY Sy, ‘

. Husnan beast is hollow, fibromuscular rgan. Adult heant has shape of cone.

. Rmnrtmnmmhmmdinmmwmdmmﬁhmﬁmm%
space, approsamately ¥ cm o left of midline,

Pericardinm

. It is & closed s3c that surrounds heart, Consists of 2 parts; ouler and mner pan.

. Ohuser pam is inclastic white fibroas tissue. Inper part is made up of 2 membranes,

. Inner membiranc i attached to heart and outer one i aitached to fibrous tissue,

s Pericardial fluid is secreted between them and reduces friction between beart wal) o,
surrounding tissues when hean s beating. Inclastic mature of | cardiom a5 why,
prevenss beart from being eversiresched or overfilled with blood.

Heart Walk

. The wall of the heaet is composed of three kayers: Epicandiiam, Myocandiem and Endocandas,

] Epicardium is a thin serous membrane comprising of smooth outer surface of heart

- Myocardime of heart i made up of special type of muscles, the cardise museles, The
amangement and mechanism of contraction is cssentially same as skeletal muscles evog
that they are branched cells. Swocessive cells are separated by jubctions clle
infercalated dises. .

- Endocardium consisis of umple . -
squamoas epithelium over a layer Peripheral Heart:

of connective tissee. Heart valves | The calf muscles and deep vein system togede |

3 || form a complex armay of valves and pump,

arc  formed by fold  of § . ,fen referred 10 as the “peripheral heart”. s
endocandiam, | funclions to push blood upward from the e

Heart Chamlsers

leg apainst pravity. In upright postare, e
¢ Thoe a2 o 2 i | o 6 S k) oo
found i the human feant. They the periphery and 5 often called the skelesd ||
are sepanated from’ each.odher by muscle purng.
atrioventricular  groeve o e
surkcies,

niormal imiact heart the sulci are covered by fai.

Life Process In Animals & p,,.. .I{ P

- Imeratrial gproove separates atria amd Enterventricular groove separates ventrichs. b

| PREF BOOK 7
J"#"mﬁcnur valve is on each atrioven Mﬂlﬂ'wi‘lm y n!h:-sp-i
fnps-

Tricuspid valve has 3 flaps and is present between right strium and ventricle. Bicuspid
valve (Mitral) has 2 flaps and is present between left atrium and ventricle.

of sepid.

Each ventricle contains cone shaped muscular pillars called papillary muscles that are
attached by thin, strong connective tissue strings called chordae temdineae to cusps of
atrioventricular valves. :

Aorta and pulmonary tranks have sortic and pulmonary valves. Each valve consists of 3
pockets, frec inner borders of which meét in center of antery to block blood flow.
Semilunar valves afe present at base of sora and pulmonary trank. Each valve consists
of three pockets like semilunar cusps.

Lite P.muﬂhml

E—
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I'alngmlﬂlwdu;mmhﬂuﬂ *
s The superior vena cava and inferior vena cava, both carrying deoxygenated blood, ey <
the right atrim. :

—
e ——
|mulurmm Mwm

It is the sequence of events which take place duning the completion of cne beartbeat,
Heart beat invalves three distinct stages iLe. atrial systole, ventricular systale and dixsiale.
Relaxed period of heart chambers is called diesfole and contraction 15 called stale.

One complete feart bear consists of one systole and one dizstole and ksts for about i secovds.
In one's life, heant contracts about 2.3 billion times, without stopping.

~ Life Process in Animals & Plants

. The right atriem sends blood through the tnicuspid valve to the right ventnicle. The rg
ventricke sends blood through pulmonary semilunar valve into the pulmonary mﬂ;ﬂ T Phases of Heartbeat )
two pulsmonary ameries 1o lengs. Phasc Valves Events in Atria Evenis in Veniriches Duration |
. Four pulmonary veins, carrying oxypenated blood from the lungs, enter the left atrius = AV valves s Atriarelaxed | Ventricles relaxed |
. open + Deoxygenated |+ Deoxyp
s The lefi atrium sends blood through bicuspid valve o the left ventricle. The lef veatrice = SLvalves blood enters blood enters nght
sends blood through acetic semilunar valve into the aora to the body, Diastole closed right atrium by ‘w"":h through 04
e The beart is a double pusp because the right veritricle sends blood to the lungs asd k& {Relaxation) g PR 2 .w' e D S -
ventricle sends blood throughout the body. e s T
| enters left enters left ventricle
atrium by through left atnum.
' =Rt pulmonary veins _
: : Muscles of atria Ventncles are relaved
g;::::ﬂ : gi" v;:hﬁﬁ ‘ml | | comtract and pump | and receive blood from | 0.1 sec
’ blogd to veniricles | atna.
0 91y
TORIG 0 B o 207
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Lite Proce

Both veninicles

AVovalves | !
close (LUBR contmel :
sound ) Lefl ventricle
SL valves puEmps ?xmnucd

Ventricular open at the Aaaraseliooed h:]_nin:;;':_nmm

tol | Knak . . a I bud:.r_

- | ;:,.g-.al:g g Tu | Right ventricle
close a1 the pumps _
end of systole ?:Tﬁ:ﬂd blood
(DUBB un i
sound ) pulmionary arteries |

G&Hﬂﬂﬁ-ﬂﬂ

cardiac cvele. Cardise muscle has an dntefimsie rhpthmiledy.

. Heariheat staris when ihe sino-airial node (pacewraker) sends out electrical impalses
the atrial musches, ﬂ1l.ls¢luill:lgl!31.hll.n! o contract. It is focated af the upper end of

right atrium,

. 0.04 seconds for nerve potential 1o reach AV node & 0L11 sec delay from AV node to AV
bundies

55 In Animals & Fi.h

The heart will go in beating afier it has been cut night out of the body, Cardiac muscles
are myogesic i.c., its thythmic contraction anise from within the muscle itself.

- Specialized strands of inlerconmecting cardiac muscle tissue that coordinate candiac |
contfaction consiilsle the comdwefion sysfem. The conduction system constitules fie

sinnatrial Mode

K DP|PREP BOOK
.--""_'1 —

Lifa Process in Animals i_l"‘hll:

It consists of i) Diffusely oriented cardiae fibers i) Few myofibrils iif) Few |
nervie encdings from autonomic nervous system in the apper wall of the

right strium. It is close to where vena cava enier the atrmm. SA nede i |

developed from the simes wemosas and has become & part of the atrum, m

it is called sinoatrial node

I
adrioventricular
Mol

Anather specialized group of cardiac muscle fibers called M
nade, A\Fnod:upfuemnwﬁrjuﬁmafrﬁﬂm-'ﬂnd!
ventricle I

e

Atrioventricalar
Bundle

AV node is connected to a strand of specialized muscles fin the ventricular |
seplum) known as atrioventricular bundle or bundle of His. This beadle
passes through a small opening in the fibrous skeleton W reach the
interventricular scptum, where it, divides 10 form right and ket bendle |
branches which extend beneath the emdocardimm on cither side of e |
interventricular seplum 1o the apices of the right and lefl ventricls
respectively

Conducting
Myafibrils

| The inferior, terminal branches of the bundle branches are calied Purdinge |

Jibres, which are large- diameter candiac muscle fibres. They have fowes
mrpafibeils than most cardise muscle cells and do not contract foresfally.
frtercalated disks are well developed between the Purkinge fibrs m=d
contiin  numerous gap junctions. As a resuli of these stroctord
madifications, sction potentials travel along the Purkinje fibres mech mere
rapid than through other candise musele ibsve. SA node genersies

spantancous action potentials of greater frequency

Sighals it delayed Specalired meacke fagnais npead
o atthe AV node. @ Tty paas signali ° oot the
1oy thee heart spen. werincien
AV mede
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‘ir“,ﬂlll [

mcth The choctrical impalscs that pass through the conduction sysiem of 5 They tranaport blood | 1 o
: hnindu_ixg!?;:}ﬂt a : - = plﬂﬂh,"r away from heart o | various party of body and | valns
T The eloctrical chanpes from depolarization and repolarization of cagit I|,¢.|II*'|I' various parts of body | transport it towards heart | "
| Ebectrocandingraph mkrm;ﬂmhmdmumﬂﬂﬁﬂnﬂuh | — ::::;"}'g‘m Al earry deox wd —— |
| | anserument called the leatmcardingraph : - ' . s mned !
| " Depalarization of the airial fibrcs of the SA node produces the P g rypeof Blood | oiimanary and ::"d e ol :
| P Wave | The ventricles of the heart are in diastole during the expression of ghe p umbilical arferies _ and umbil = {
| wave | " # Three layers L —_—— :
| "0 the FCG roconding. the P-R interval is the period of time from g o Tunicaddvemsiia: | | rﬂh"!'“'“‘ e .
i | saar o the I* wave 1o the beginning of the QRS complex. E&Enhnﬁuv:dm: . Colla |
;Mlﬂnﬂ This interval indicates the amount of time required for the A Tunte I:II”EIE" Connective Tissue
| ) | depolarization ta reach the ventricles ! > Circular sooth - | Tunica Media:
! | The QRS complex begins as a shont downward deflection (g} musclos Blastic Circular smooth Only cnccell thick |
| comtinues a a sharp upwasd spike (R), and cmds a5 & downwygy srueture fibers muscles + Thin - |
QRS Complex | L0 (6) : i - B v 00 clastic membrane = | oo |
| | The (RS comple indicates the depalarization of the ventricles Simple squamous Collagen fibers
| Dhaning thas mberval, the ventrickes are in gysrole and blood u‘h.‘ epithelium and - MII:;-:!
gjecied from the heart, elastic fibers w:‘_ * Elastic
| 5T Segment | The time duration known as the S-T segment represents the perig composed of PR S
| between the completion of ventricular depolarization and initiation of |___elastin =
LT Ware [ The T wave is produced by veatricular » uhsatile Pulsatile Non-pulsatile Noa-gulsatile |
bt Hm;“ehﬂiuupt;l ?ﬂvﬂtmﬁ_;m Hn i
; the ol norta backilow 2 valves |
T pulmonary trunk E:;u : = I
Blood Pressure | High blood pressure | Low blood pressure h:im in I
id blood Now e —1
h A= 300 mm/sec i TSR am |
Rateof Blood | 0" decreasi hﬂmﬁnﬂiﬂﬂn‘w Bh:fud_ﬂu-(nﬂmﬂ i
1 Flow i T | hager veins less than Immvsce |
; mﬁi."“i Mo Mo Yeau
"'"""""""""u"'""g""""'""' = . Bare and Have smaller bore | Have larger bore and thin | Langer bore; wall one
0 02 04 06 OS5 ek and thick walls —= ;

T [

Contmction of elresber swooth muscles of amenes and anenoles B under
control of the nervous system and endocnne system.
On the hot summer day however, you bocome lusbed 2 the artenoles in your
skin expand (vasodilation)and bring mone blood o the skin, Skin capaliancs o
dissipate excess heal to the outside and b masntain proper internal
In contrast in extremely cobd weather finger and oes can be frost beien bocause
; ] ) the anenoles supplying the extremibis oot (vaseoominobon L
w Emypasred blood flow 1o heart musche &auml:ubﬂmwpg? led Aiwmiins, can canuse powerful vasodiluson, are formed
vl I'k:ﬂvdnrmm i in the blood and tssue Nuids of some organs.
vil  Fusction of artificial pace muker e e d

| e ' =

n e e = Cllant « Wik Puieas

Uses of ECG )

* An ECG is » painless test that meswwres the electrical activity of the heart 1o show
whether o not it 15 working nosmally. ECG can detect:

i Cardisc ariyythmias

L Conduttion dcioois

HL  Sirc and powtion of hesr chumben

Iv. Damage to the beast muicle
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k. ventriches. This is called sysoolic prexsure.

EP BOOK

[ In veims, muscle contraction also assists (squash blood vessels) in bloog Moy
™ retumn’ towards heart along with ke valves. Partal veins camy blood g
| Veims arpan other than the heart. For example, hepatic portal vein carries H:g
' from intesting o liver.
In liver, every ecll is in direct contact with capallary. The diameter (normsfj
Todam) of a capallary can be aliered by nervous stinvlation, which Mn:
close them and by chemicals, such as histamime, which dilaie them, The
change in diameter is brought aboul by change in shape of cells. The pp,,
' sphvincters also regulane the amount of blaod Mowing in capillage,
Exchange of materials between blood and cells occurs through With
i,

DPIPR

Capillaries

extracellular fluid. It involves diffasion, .*!J:Iin';' Iranspant and

Which statemeni describes the tissues present in layer X7

B. Elastic fibres and collagen only

A Collagen and smooth musche only

. Elastc fibees and smooth muscle only

18 Sclect an option of blood vessel which carry diffusible food partiles from
small intesting to liver:

BLODD PRESSUREAND RATE OEBLOOD FLOW

Blood Pressure
. =l is the mexsure of force with which blood pushes up per unit area against the walls of
blood vessehs™,

. Blood pressuse i< measured with sphypmomanometer. 11 is normally mexsured on e
brachial arery which is in the upper smm and it 15 stated in manHg.

. Blood pressure is detected by mechanoreceplors called baroreceplors,

. I is the force that keeps bood flewing from the heart 1o all the capillary networks in e
body.

- The blood pressure B generated by the contraction of

[a-g1'D -L1:5uY)

FiF

IC-3

[T P g T

Lie Frocess in Animals & p iy

KDPIFHE'" L el - __uiw rrocess in Animais & Plants
== hen the ventricles relax, the atrial pressure is kowest and is called diavsolic pressare

INTE e

pate 0

19
gily The diastolic pressure is 80,
(i) The blood pressure during heart contraction is 80,

plood pressure consistenily decrexses in the following pathraay:

Aarta — Arteries — Capillaries —Veins —» Vena cava

The normal systolic blood pressure is 120 mm Hy which is during ventricalar systole.
The normal diastolic blood pressure is 75-85 mm Hg which is during dustole of the
heart.

which of the fallowing is correet for 2 blood ﬁummﬂlnﬂ]lm?
The systolic pressure is 130

i

B. M only

A. 1 only ,
D 11 and [T enly

. 1and Il only

. —— = -~ e

rm—imd Flow
The rate of blood Mow tends to fall as the blood moves theongh the branching arteries and

- arterioles. The rate is lowest in the capillaries; and increses again in the venules and
veins.
These changes in mile of blood flow result from changes i the waal cross secticnal e
* of the vessel system.
a mﬂnwnl’hlmﬂEnvtinsisuuiﬂainedhydtmnmimnfﬁmnﬁgmhh
action of valves which prevent back flow of blood, Muscular activity meleding breathing:
Total
- closs-sectional
arca
Velocity of
| blood flow
(mLis)
J 6 [-5UY
Tomc -
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Intreduction .

- This systom i responsible for the sransport and retsrning af materdal from the tisees of
the body 1o the blood

# = B comprines of lvmph capillarics, lvmiph vessels, lvmphoid masses, lymph nﬂdﬂ.b‘lﬂphuu
Iymphocyics

Componcats of Lymphatic Svstcm

Lymph

Lywapls i the fNluid which flows in the system, The Muid in the interstitium is derived by

Jiltration and &ffuxion from the capillarics. The lmiercelfular spaces in the walls of

Ivemph vesschs sre lasper than those of the capillanes of blood vascular system.

. This flusd i meinly entrapped in the minule space among the proteoglycan filment,

This combistion of proteoglyean filaments and the Muid entrapped within them has the

charactertass of pel and thorefore i called s gol.

Approsimatchy 30 liers of Mlsd pass from the blood capillanies into the interstitial spece

cach day. Wheress oaly 27 fwers pass from the interstitial space back imlo blosd

capillanes. The remaining § fisers of fluid enters the lymphatic capillaries, where the
flid is callod fymph, snd passes through the lymphatic vessels back to the blood.

- The dymaphe wesnals cmpty in veins; so lymph is 8 Neid in transit betwoen interstitial Nuid

aned the Blocd

In scdditson 4o water lymph contasns soluics such as ions, Putiicnis, gasos and some prolosd,

hormons, oy aud wale prodkacts.

. Afber s oty mecal, the fa2 globules may make up 1% of the lymph.

c.nbﬂ! resent? & o #
“‘F‘i‘u,—p.. of Molecule or Blood Lymph Thvae Fluid
Cell
A, | Antigens W = =
B, | Glucose sl - <
. | L i ] ‘ -4 i
Meutrophils A 7 7

Lymph Capillarics
= The lymphatic system begins in the tissses as lymph capillasies, which differ from blood
capillarics as they have incomplete basement membrane.
_ The lymph copillaries are far more peraeable than bood cagillanes and nothag @ e
interstitial Muid is exeluded from the lymph capillaries
= The lymph capillary epithelium functions a3 a serics of sme-way valve (Mind enaded) that
allows Muid to enter the capillary, but prevent it from pasiing back into the interwitial
EPacos.
h Yessels
The Iymph capillaries join to form larger lymph vessels that resemble umal vwiss. Senall
Iymphatic vessels have a beaded appearince because of the presence of coe-way valves
along their lengihs that are similar to the valves of veins.
. Lacieals are the branches of lymph capillaries inside villi of inbestine.
. Largest lymph vessel is thonacic dict,
M Lymiph vessels which camry lymph towands lymph nodes are called affero frsph veuscls
while the vessels that carry [ymph away lrom lymph nodes ane callad offoront lrmph voocis
Lymph Nodes
. These are mrasses of comnective fawe and round, oval, or bean-shaped stectuncs
distributed along the various lymphatic vessels. These are equipped with frephocyies
* I the human body, the Iymph nodes are present in vanous body pams such a3 meck
Feglon, axiffo and grodia,
* Several afferent lymph vessels enter a lymph node, which & druncd by singple offerend

lpmply vessaed,
Lymph nodes act as Glter for lymph as do spleen for blood.

¥

4 Spleen is located in the ket side of abdominal cavity between the m:h aond
diaphragm, E

TOFIGH \ e
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Flaw of Lymph

. The thoracic duct drains the lower limbs, abdomen, the left thomx, the et

extremity, and the left side of the bead and neck. The duct ends by entering ghe 5

elavian vein, : lef gy,

. The right lmiphatic dwer i much shont and smaller in diameter than the mﬂ"‘iﬁm '
k

drains the right thoras, right upper limb, and right side
| errmca m@

of the head and neck and opens into the right sub-

clavian vein,
. The flow of lymph is maintyined by: I T — . I
1. Activity of skeletal muscles - Location of lymphatic sysey, Y |
b Movement of viscera Lymphatic system is %
3 Breathing movements for retuming of maberig) ™
4. Semilunar valves that prevent backward flow leaves the blood capillaries 3 . (]
Functions of Lymphatic System absemt in few body pans e u;: ‘
. Rewm of excess cxiracellular fluid and || comea and bones.

proteins o the blood. \
. Absomption of large fat plobules by lacieals of

willi.

. Play imporiant mole in the defense sysiem of the body. Lymphocytes and macrophy,,
peesent inside lymph nodes kill basteria 2nd viruses.

21. The role of hvmph
A, Tissae fhusd
C. Blood plxsma

VAU ESYSTEM

Immunity

- The capacity 1o recognize the intrusion of any material foreign 1o the body and i
maobiline cells and cell products 1o help remove the particular son of foreign material wig
greaier speod and effectivenass is called frmaniy.

. The body's response to foreign particles, such as the production of antibodies dired
aganat a specific amtigen, 5 called an innmiuine response,

Defense Lines

The humn body has three Bnes of defemce agains microbial attack.

First and second defense lines are non-specific while 3™ defense line is specific.

Skin, mocous membrane and blood clot are physical bariers.

HCL spermine and lysozyme are examples of chemical bamiers.

Phapocvies and lvmphocytes are example of cellulas! biological barmiers,

First Defense Line

The buman body has two surfaces exposed 10 the environment: the skiw and the mwoas

membrames of the dipestive and respiratony tracls,

Since these barriers inhibit all kind of microbial invasion thus, first line of defence §

supposed to be a monsspecific defenice.

» It acts as impenetrable barrser against microbial invasion and is made up of two layerie

i

Epidermis is superficial multicellular thickened layer. Fatly acids on
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the skin mrr"‘?" create dry salty and acidic enviromment that inhibit the growth of some
microbes and is highly resistant to breakdaown, Most cells of epidermis are Eeratinocytes,
which produce a protein mixture called Aevatin, The outer surface of the skin ako
consists of dry dead ceffs. Consequently, most microbes that land on the skin canmot
obtain the water and nutrients they need.
Epidermis is also cquipped with epidermal dendritic cells (Langerhans cells) nhar
’ actively patrol the skin to phagocytize pathogens.
permis is the inner, comparatively thick layer contsining glands, hair follicles,
3 pecepfors, aerves and blfood vessels. [t does acl as reservoir for the synthesis of vitamin
.
Sebaceous glamds produce schum whereas sweaf plonds secrete sweat, Secretions from
= these glands usually cover the skin, These secretions contain certain chemicals smch as
factic acid \hat inkhibit the growth of bacteria and fungi.
,  Hypodermis of skin mainly contain fat storing adipose tissues and connective tissues.
yucais Membrane
The gastrointestinal tract and inner surfsce of nasal cavities is covered by mucous
membrane. Micuy secreted by the mucous membrane is involved in trapping of microbes.
Our digestive tract is also equipped with substential amount of [ymphoid tissue being
located into three sectors, viz. tonsils in pharyngeal region, Peyer’s patches in small
intestine and appendix,
pole of Acid
3 Acids such as gasiric HCI kills the bacteria present in food.
fecond Defense Line

¢ I microbes become successful to penetrate the skin or mcous membranes, then sccond
line of defence takes action against these forcign invaders. This defense line includes
response by plagocytes, natural killer cells, inflommatory response and fever.

* This defence is mon-speeiffe because they attack wide variety of microbes. mther than
targeting specific invaders as the immune response does.

Role of Phagocytes in Defense
¢ Aphagoeyie is a cell that destroys other abmormal body cellv'cancerous cells of invaded
microorganisms by engulfing them by phagocyiosis. Two types of blood cells are

phagocytes i.c., macraphages and newirophils,

¥ Macrophages are derived from monocytes and generally found in the organs such as the
luings, fiver, spleen, kidney and fpmplh modes, rmber than remaining in the blood. In these
organs, they patrol within the free spaces among the cells and provide peotcction by
trapping and destroying microorganisms entering the tissue.

Rale of Macrophages

" They act as ansigen presenting cells and display some parts of microbes on their surface
so that ether body cells may also be informed.

. The macrophages also secrete many different proteins when they perform phagocytosis
of the microbes. Some of these proteins trigger the matumtion of monocytes into
macrophages, thereby increasing their numbsers.

. Another protein dmterfeskin-F signals the brain to mise the body remperature, producing
lever.

*  Some other proteins also stimulate the specific immune response.
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Rale of Mewtrophih
. Newtrophits ae thon lived. They are highly mobile and mieve Bke amovba. Neutrophils b

release frumemal corvmes mod certain chemicals that kill microorganisms and caw
et

" Neuteophily recopnive vaious batterial molocules such as peptidoglycan, fNagellis of
flapella. bpopolysacchanide, lipopepiade ol

Raole of satural Killer oelly

. Natwral Liller ool do not dircctly atack invading microbes, Instead, natural killy
gells sizike o the canverous oclls or body cells that have been invaded by vinuses,

. Natural Kilber (NK) cells chock for a surface a conjugated molecule called MHCH,
which serves as an dentification (D) card for sell-recognition. If MHC-1 is ints,
WK cells remain insctive. However, if MHC-1 is absent or modified on a tanget cell
MK cell bocome sttivaled and destroy the Largel oell.

. These oclls kall thesr wrpet by releasing  perforins, which punch boln
through the membrancy of the infoctod cells. The pores formed by these proless
allow for the paaive dilfusion of cerain apoplotic proicases, known as e
pramgme, im0 the Lepet cell. The cell dies by apoptosis.

= mplement System 7 nl
P rhe complement system consists of aver r:’l‘ndym-fuﬂpuh forared m the
o ploodd in genernl symihesized By ihe Hver, and normally circulating in insctive state.

They are activated on the entry of foreign particles.
The result of complement activation is simularion af phagocytes i clesr foreign wd
F damaged material by acting as an fmipariant supparter af tie immune trites
I also canses the development of inflammation to aftract additional phagocytes st
¢ the site of infection and activation of the cell killing membrane astack complexes.
11 also promates irflammation and attacks the pathogens’ plasma membrane
ACTIVATION OF CLERANCE OF

¥ LySIs OPSONIZATION

Rele af Interferons

« Interferons belong to the large class of proteins known 23 ookine. which e the
malccules used for comimunication between crlls during infection.

«  They are made and released by host cells in response fo the presence of several
pathogens specially. viruses, They activate molecules which prevent the vins fom
producing and replicating its RMA or DNA. In this way, feterferons Gt col-ao-coll
spread of viruses in the body,

- IFNs also activate imminne cells, such as natural killer cxlls and macropbages that m tum
destroy virally infected cells,
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. bt is & major component of the non-specific defence. Any damage to fisswe, Whets,
caursod by an infoctious macnoorpaniem of by physical injury, even just a scraieh o ‘
oyt beie Engpes this respanse, .

¢ nflemmation can be hevalized of systemic of il may be acuic or chronic ‘“‘“ﬂﬂy
comoguenoe of disease hike CVD, allergy) '

i case of ingury of pathopenic infoction, the sequence of eventsare mentioned below.
The damaped cells release chemical sipnaly such as histemnine
Histarmene mediated vasodilatation and Mood vessels start leaking.

Phapocytes enguli hactena and oell debns and result in tissue heali
2 - ,

—/ ,.ﬁ,,_

FFFE

.I‘_m_ 'ﬂlﬁm ot locat e o D ass and
ﬂlut# veasshs; migraticn of m'mn
phagocyies i the area : dabriy
Rl of Fever aa Secend Line of Defense | ) _
. Frver pyvexia i due to pyropens that are chemicals released by invading organima, 5
wyregptom rather than descase,

. Pyropem increass iemperatuse 561 point of hypothalamic thermostat of body,

. White blood celli i responic 1o infection produce bomones called emdoponan |

. Lot prrogpons sre interboulan- |, interloukin-6 and tumor pocrosis factor, interferons sy

. Swch toving sre recopmired by brain as pyrogess and can induce fever,

. These pyvogens incresse tomporature set point of Mypothalamus bocause higher body
temperature thas normal increascs the activity of phagocytic WBCs that attack o
bactena.  The endopenous pyropens alio cawse other cells 1o reduce the conceniration ff
iroa in the blood,

. As many bacieria roquane mofe iroa b0 reproduce at iemperature of 38%C or 39°C tas g
ITC. 5o, fover and reduced iroa in the blood combine to slow down their i o
reproducton.

¢ Fever sl imcreases the production of interferams that travel to other cells and incres
theewr resintanoe 4o viral attack.

. The hagher body womperature may derectly dsacfivair the vins partiches; partscularly evelg
viruscs, which are more heat-sonsitive than non-cnveloped vinases, Replication of see
viruses i roducod a2 higher tomperatires; therelone, fever may inhibit replication.

. Here are some harmful effects of fever, Dehydration, emergy lost, body ache, denature of o

The classical signs of inflammation are heat, pain, reduess, swelling, and oy, o |

o celli.

-

12, Both lysozyme and eytotoxic T cells:

T

- I FaNNaTE oy Fangy
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=Tnird Line af Defense
pe third line of defense or lmmune sysiem is the highly specific defemerrerivance

which refies an antigensimmunagens, which are specific sbatances found i foreign

"‘“cﬂmﬂ_ These antigens serve as the stlmalas to produce an immene reupone

s derived from muukrm

Antigen of immunagen is a forcign substance, ofien 3 protein which stimulstes the
farmation of nntibodies,

pn 3" line of defense, the immune response can be of two types: hemoralantibody
e finrene response which is carried out by B-lymphocytevplavma clone
colls and cell-mediated immune response which i carried out by Telymphacytes.
However, the activation of these lymphocytes depends upon the participation of
.n,ﬂllﬂﬁﬂ¢y"_mmphm"

¢ Monocytes in Third Line Defense

pote ® when macrophages perform phagocytosis of invaded microorganisms, they digest

e and display microbial antigens on their surfaces and also begin 10 secrese
abeut 100 different compounds including various enzymes, interferons and 3 protein
called interleukin-1.

The interlewkin-1 sccreted by macrophages activates the T cefls. That in tum begins
(o scerete fnferfenkin-2, which then activares the B calls.

jntericukin=1 also promotes a general response to injury, causing fever and activating
giher mechanisms that defend the body against invasion.

A Kl eellz through chemical interactions
B. Kill cells by inducing apoptosis

C. Kill cells by gencrating & membrane attack complex
13, Are part of innate immunity
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Cell Mediated Immune Response e
(0 This tpe of immune response depends upon the T-cells which originate from Hem

in the bone marrow. Afier carly embryonic develapment, the newly formed -rm""h
migrate o tymus gland for processing. The thymas makes T-cells hmmﬂ
that is capable of immumadogicel respomse.
* Tehvmphocytes ane further divided into following catepories:
Helper T-lymphocytes (CD4): These cells seercie imterfenkin. 2, which stimulage
divisaon of T-cells and B-cells. In other words, these cells recrait even more eells i p,
figha the pathogen. Hﬂ
Suppressor T-lymphocytes: When infection is suceessfully removed, these cells begin
secTete oemain proscins that inkibat further peoliferatbon of T eell. Therefoee, I.bq'.-ﬂ:
dowam the immane response.
Cyrotaxic T-frmphocytes (CDE) are involved in direct killing or destroying of anlige,
For destnaction, they usually depend upon Iysosomes and peroxisomes,
Memary T-lymphoctes: These cells remain dormant after the initial CApOsUre In
anrigen. I7the seme antigen presents il again, even if it is years later, the "“:'“‘Tnﬁ’:
are stimulated 1o convert themselves into helper T-cells and help fight the pathogen,
Made ol Action of Cyistaxic T Cells
. Cywotoxic T-cells camy out their killing function by releasing two types of peef;
cytotonic protein; the gramsymes, which seem able to induce apoptosis in any type of
target ¢2ll, and the perfarim, which punches holes in the tanger-cell membrane thee.

which the pranmmes can epler.
totanic T ool bindy (B Pertads makes ok 15 Evtecnes caii
= irdpcied codl I Cadn T, (T8
gl e pndery

Humoral Inumine Response

. Humara] immune response or antibody medicated immune response is shown by te 5 |

lymphocytes which are differentiated in bome marrow.
B-lymphocyics have been given name due to their 1™ discovery from Bursa af Fabrida,
whach 15 a lymphosd tissue in binds around eloaca.

o)

. In humarns, these are produced and released in mature form from bone mamow. Afa

stimulation by antigen, they are activaied and start dividing and form:
M Plotmas cells cone which synthesize and soerete antibodies in plasma and other body flss
(i)  Memory B-cells which keep information’ memory of antigen encountered.

Fril

3 __Life Process in Animals &
p-cells express specific receptors on their cell membrane, the Bocell recepiors (B Ra)
pCRs allow the B-cell to bind a specific antigen, against which it will initiste an antibody
rCSpanse.

adics »
AntibodiesTmmuneglobuling are globular proteins, manufsctured by B-lymphocytes,
: . then secreted into the lymph and blood where they circulate frecky.

wewe arc  Yeshaped miolecules and poiTens
' " -:wrzml':l-‘-:;:ﬂ'”ﬂ‘ o
igch  anibody  consists  of  four . -
o oiypeptide chains; owo heawy chainsand | smpertent Fomctonr
o light clains. IgA plays a role in bocalized defeme
Fach chain has 2 constant reglon and mechanism in external secreticnn lice
™ varfable region, In constant region, the fears, : N
amino acid mﬂﬁrhmﬁﬂlﬁi lg_!_lnmhﬂumd
particular immunoglobulin class, amtigens by By e
On the other hand, variable segment || €5 ool epE mactions.
., consists of different amino acid sequence ﬁ:ﬁ_um* ol
in every antibody. Therefore, they act as a oF e :
atigen bisiding akes. [Each sglbodyikas & ey rpossiin B Suplat

pwo antigen binding sites,

~ The polypeptide chains of an antibody molecule are linked with cach otber through
disudfide bonds. Typically, there are two disulfide bonds between two heavy chains and
twao disulfide bonds are present between heavy and light chains.,

Modes of Action of Antibodies

. Antibodies work in different ways: the antibody can bind fo an antigen, fofming an
antigen-antibody complex thus promote phagocytosis, They alio activale complesent
system, Antibodies can combine with toxing to neutralize them.

L s — .
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Types of Immaunity
. There are two baiic types of immanity: Inbern or inmate Immunity and acquired o
Imnatc lmmunity

* The abality of the innate imemanity 1o kill microcsganisms is not specific,

. First and sevond lines of defenae are part of innate immusity.

Acquired lmmunity

. Highly specific protection s provided by innate immunity, but it takes several dayy fo
thei ystem 1o bocoene fully functional.

. There are two types of acquired immune responscs e, oell-medinted response amg

. poermariuon between inhoer and aoquired immuraty is given in the following table:

'u,l’:ill‘l e/ Adaptive url-n'-:i‘.
- | Davs
Highly diverse, improves dusisg
the coure of immiuneg

Festures Isbsorn Tmnale D mmaniy

,The graph shows the changes that accur In the concrntration of
antibodies in the blood of & baby before birth snd during fhe first few
months after birth. Which description about the changes in Immenity
during the first few months after birth ks correct?

A. Aclive urtiﬁ'n:jml immunity decreases, active natural i Cs ]
B, Active natural immunity decreases, active artificial S "‘ e
¢, Passive anificial immunity decreases, active natural imm '.ll ; o
D, Passive natural immunity decreases, active natural immenity incre

. Alier "mﬂ.ﬂ"ln‘“ af lﬂ“mm immune m in w

Which type of immunity production is shown?
A Innate immunity B. Active immunity
C. Cell mediated Immunity D. Passive immunity
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Types af Acquired Immunkty
- There are two types of scquinsd mmusity:
(] Adctive Immunity
(i Passive lensmusity
. The method of passive immunization s wed 1o combat active infections of Vtany,
snfoctiont '?'F““"-. nhn. snakchaie vemom o, B and Shape of Bactarte
Natursl Active Immunity Fa _ ¢ mportance and Control of Blacteria
& When a person s exposed 10 an infection (antigen) h‘!!ﬂl'lﬂ ill and in moxt Cangy, # T STZEAND SHAPEOF RACTERLY ]
survives, then this immunity developed apainet that discase is called maturel goy, P L ingdom prokaryolae consists of organisms with prekaryenic celle These organiums are smphy
iy # called ns dacteria which are microscopic, single-cellead snd thrirve in diverse enviroaments,
Artificial Active Immunity (Vaccination) ] ; { Hacteria
. The wie of vaccines, which stimulstes the production of antibodics in the body, g siot facterial cells are about ene-tenth the size of mukaryotic cells, However, 8 few spocies e visble
making 3 poron immunc against the discascs of infection, is called arviffelay ctive * g the unakded eve. " bk
immunity. The process is called vaccination. 5 1
. This active immunity has boen achicved by anificially introducing antigens in the bogy, _ 10.1-600 pm
Natgral Pasibve Immunify .;EE'—.Wﬁnulleu} - 0300
- If the source of antibodics is natural, then type of immunity will be called as nanyy | My - e ey p— :
PEIVE ITTURITY. ﬁm col F.0-1.5 jum {wicth), 2080 _b
way they provide wﬁ:ﬂt: for the baby until its own m-’r;:m i:nlﬂlﬂ "ﬁ'ﬂi‘m' raphyloeoeel & Streplococci 0.75-1.25 jum in diameter
= Tht immandty may 8150 be provided by cslestru, the first secretion ol (he Skmmeyy e i e tum fishelsoni | 600 jm long, and 30 jm thick
gk The hhy:hi:fhﬂummwmm pulopsean i oy )
A Passive Immu Shapes s 0 . : : ; . .
- Antibodies which have been formed in one indivadusl are extracted and then injected . a‘lmﬁh‘r;;imé?ﬂl'mmmm‘__ir“,“m'u-rh‘w
the bload of another individaal. X - S . _'I"F"'ﬂ -'Rﬂl"ﬂ‘ ved ,'F'"‘“_ _" ;
e 2, = - . kot Moit of the bactenal species have fally conitant characteristic ocll shape. However, it bos boe
. In the case of snakebite venom, pastive immunity is produced by antitoxins, 0 the sene ’ shvoven that certain bacterla are capable of ; Such bacasia as called o
i called anti-venom seram, . amirphic, For example, Mellcobacter o e ard 3 epbricsl form,
. Similarly, spocific antibodics used for combating tctanus and diphitheria are cultured g R eaeareal =T
s The comparison betw in the following wble Sphverical No . e
Aotive lmmaniiy Passive Immanity Diplococeus Two cocci sthhlﬂ'm mw-m
Productien of Lmmuaity Produced because of entry of | :‘;:dbmbacwu of entry of Gireptococcus | Cocel in chain Single planc of divisicn Staplnyfocvste sema
) i Body is stimulated to produce | Antibodics are introduced . cus | Irmegular amangement | Random planes
 Source of Antibodies ibodics from ather ; Staphylocos I |
 Subatance Entering the Antigen Antissrunt Tetrad Squara af four coeed Two planes of division
 Body _ : - Sarcina/Octate | Cubo of cight cocei | Thiee planes of division
. Rospone Diclayed immune response | Immediate immune respome Bacillas Rod shaped ™ Eschorichia ooll, Batnila
Eenterred Prolonged Shont Lt Diplobacilius | Two bacilli Siugle plane of division _
Development of lmmune | Yes Mo : Sweptobacills | Chain of bagilli Single plane of divivon ar i 4
| Rale Presentive Preventive and curative | Coorobacilli _ o8 Hormophilus inflummzoe
| FuOee o= (short and Hind nllu.p-:d wilh Mo
abampy Vol sphernical ends
| Fieomorphic) . —
.| TOMC-10 T
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Spirals Spirally coiked : o H ]
Wikno Cosnma shaped Hia
Spinflums This.‘Ll!igidrpiﬂI o
Spirochese This, fexible o
SPHERES (COCCI) RODS (BACILLI) SPIRALS
=== - oy
S iy
fhielrobacnes pyion
Fisgriiate rods
_1“ ”

RACTERIAUCELUSTRUCTURE

. All hacterial celfls isvaniably bave s cell membrane, cytoplaem, ribosoemes and chromatin bodis;

. The majarity have cell wall, which gives shape to the hactormal exll,

® Specific structures like caprule, slime, flagells, pili, fismbrize and grasules are pot found in g
haciernin

DFIFHEF BOOK . Prokaryotas
||'|||1 long, |1::rhi-n h:llli-llll'ld whip like | Theck, shes nn-hedical,
nlligﬂ_{!lhm} Pl hﬂh‘!‘!‘mnpﬂ! .E‘ e
Y {h’l*,lﬂ-lrﬂ Irom basal bodies, attached ———
'ﬁ;;pn with plasma membrane & pass out b ﬂ,ﬁ“," ol
| through cell wall It R
I f.,-"-—’—l'—. Miade of Magellin cen adke of palen
o e Ot sent in all except cocel, Cocel nr:l'y 'Hﬁifﬁmhﬂm-ﬁh
Eﬁﬁtﬂ“‘ | have Magella. albsent in Cram positive hacteris,
. 2l Invalved in aplackenest with Boel
e :ﬁ[géufmrmnfmrlnﬁ Tﬂmfﬂﬁwmm
mﬂz—ﬂ.ﬂ_ calledsexpif) |

{. Capsules

mm—,ﬂﬂlu on Basis of Ellp.ﬂh
O ke basis of presence or absence n!'ﬂ:g:l[i. pastern of smsckment of Magella and the mumber
lla present. the bacteria are classified inlo different Bxoncmic Eroups i

¥ alfag
Tyvpe

ono-polar

Which twae struciures play direct role in prrml:di:hnurhumwmi

" giher, or to other surfaces?
1. Endospores 3, Fimbrise 4. Flasmids 5. Flagella
B land3
0. 3and 4

Flazella
Bacterium POt
single Magellum at one

Appcarance

sfomsirichoas s
jar Monatrichous’ Bacterium  potseises
f h ¢ Magellism st both _
Amphitricheus i - - )
Tieme-polar Hitrichous Bactenium podscsses a = —
Theas-polar pair of Nagella ar ocoe .:G
end

MRepedar Blirichous!

HBactenum m a

Amphibitrichous ﬂut flagella ot both | —"" i
Lephatricheus Tuft {more than two) of e
) “:Eﬂll is present of one ﬂ' -
end of a bactenium Lo
mphilophoirichous Tuft of fMagella i3 ]
o present at both ends of a =
hacierium
Prritrisheous | Flagella arse mandomly . L
over the entine swrisce of
the eell
Bacierial Appendages — - :
. The sructures thal praject from the sarisce of the bacterial cell are called bacrerisl appendapn FRE]
and include [Tagelia, and pilifmbriae.
 TORIC-10 w TORIC10 = 9
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Basal Body:
Bacterial flagells consist of throe parts: a basal body, a book and a filament,

R

TR
gy
Dl

The mechanism of movement of bacienal flagella is gmie different from eukaryotie flagella. Iy
hassal hady produces rotatory motian. Basal body contain rofating moio, power by ATF and a ¢
ring, which & toward cyloplasmse side of basal body and works as rotor of moior. The 360+
rofation of paired discs cnable the flagellum 1o rocste which in nam causes the cell to spin and

Cell Eavelepe j

. The detailed stuchies of hacterial stracture by the electron microscope revealed that the gey
envelop is the outer wrapping of bacterial exll _

. Complexes of lavers external 1o the cell protoplatm are collectively called cell envelope ang
commanly include capsule, slime and cell wall.

Caprube

. A thick, pummy struceee giving sticky characier te colonies of encapsulated bacteria.

. 11 is Frade up of palfsacehenide units of profeing of both,

. M is tightly bound to the cell.

. Lovte soluble shicld of macromoborsles outside capsule and can be removed from cell easily.
. Slime provects bacteris from envireamental dampers such a3 antibiotics elc.

—— ERITICAL CONCEPT] [

Bacteria that cause nosscomial infection aften produge extra cellular substaness that
albow them to stick firmly 1o medical devices, such 23 intra venous cathefers. Which ene
af the Tolbewisg b the name of this extra cellular ssbitance?

A, Axial filamens B. Endotonin
C. Flagells D. Ghyeocalyx
Which of the following requires ATF to fenciion, and permits some species to
respend to tazes (plaral of tazis)?
* A, Esdospone B. Sex pilus
C. Flagellem . Capsule
FER BT
10 2 ]

EP BOOK

ﬂl "‘":: sigid siacture between extracellular substences and eytoplasmic membrans,
¢ gl wall is only absent in Mycoplasma.
¢+ is composed of a macromolecule called pepridegiycan fmurein) conisting of long glycn
1 chains €055 linked with pepiide fragments,
el wall provides imponant ligands for adberence and receplor sites for vinases or antshiotics
* gugar, teicheic acld, Hpoproteins and lipopolysaccharides are also present which are linked with
Teichoic acid fibers protrude outside the peptidoglycan.
' el wall of archacbacteria docs not contain peptidoglycan; rather contain prodcins, glycoproteizs
¥ ged polysaccharides. . -
1t determines the shape af bacterle and prosects the cell from exmatlc lpsis.
i It peovides identity to different bacteria, depending upon their staining characteristics i, Gram
positive and Gram-negative bacteria.
The Gram-negative cell wall also containg a protein, the pories in cuter membrane which et like
pares for particular molecules.

cremmically, Peptidoglycan 15 a conjugated molecule, consisting of two altermiting aming ssgars
pake up ihe crystal lattice structure of peptidoglycan; they are N-scetylglucossmine (MAG) and N- |
geetylmuramic ackd (NAM). Amino sugars are sugar molecules that have an amine groep (-NH:)
replacing ome of their bydroxyl groups. Each NAM molecule has an amsched chain of four or five |
gmino seids. Crosslinking between these amino acids gives peptidaghycan its strong structure. 1

TOPIC-10 v FEY)
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: haracterbiba

Gram Poltive

Cirsm Neesifis

- Primary dye [Crystal vicket &
SulRostend Gram’s indine)
Final Color After Stalning | Purple or blat Pink or red e
‘Number of Major Layers - TN ———]
_ | Mhore (S0P of . Less (109 o dry welght] =
i _ Less (only 1%} I — e —
Additions] Substances Tmlmcmdlﬂdlmﬂm : popelysaccharides,
Ouler Membrane ﬁ.mt
Peri ] Prcscnl in some I Presentinall species
. slecules MMLJ&
Kesiviance to maleculel Lids More
' and elaatic grd and less elaste Less rigid and more elaste
b el [ Several
X g erepiocedrd - E. coll. Jalr m
Stamindocooour, ud, L, Salmone
Enqplu Bocilte, Chastridium, Proveas, Helicobacter,
| Enferacocout Pyrudomonas
- Peniplasmuc space et between pestidopiyean layer of cell ‘wall 3 cytoplasmic membrase g Iy
thee site having comasn ennymes.
- 1 mm«m ¥
[ Gﬂnmlnlngpﬂnd-m*

include:

| The performance of the Gram Stain on any bacterial sample requires fwrh.llc steps thay

1. Applying a primary stain (crystal violet) to a beat-fixed smear
1. Addnion of a mordant (Gram”s lodine)
3. Rapid de-colorzation (with aleobol ete.)
4. Counterstaining wilh safranin

e e

It is thin, h&mhmmwnﬂlwmlntlywmdsﬂum
It 15 wery delicate in natune and any damage 10 it results in death of the organizm.

It is imvelved i iranspors of proteins, notents, sugars 36d electrons or other metabolsies.

. Bacterial membrane differs from osiryolic membrane in lacking sherols such as chobeatersl
-

The plasrs membrane of bacieria alis contisg engywaes for respiratory metabolism,

. | Help in flow of nerve impulse

| Lacks cholestcral
. | Helps iin e [
Proteisnis are embedded in membeane

of maberial

TOPIC-10

A gel-like substance presemt between the plasma membrane snd the mucleoid.

g plssma membrane and everything present within il is called proveples.

3 _mp,j:;mlc matrin lacks membrane bounded organelles and cytoskelston; however, chromatin/
i ml"“‘ bady, fibosomes, mesosomes, granules and nuclecid are present in it.

"‘"w‘:nlﬂf namss for nucleoid ane nuclear body, chromatin body and muclear arca.
¢+ pecleodd or bacterial genome is the nuclear region of bacteria which is not separated from the
¢ ytoplasm by nuclear membrane. It consists of a single, large circular, double stranded DNA
molecule, apEregates as an imegular shaped derse area in the centre of bacterial cell. Due to this
single chromosome, bacteria are considered haplold orgamims.
pacterial mucleaid contains as many as 3500 genes.
' A shoet duration of diploid stale comes in their life cyele just before cell division when they
. replicate their DNA.
j¢ is visible in the light microscope after staming with Frafpen dye.
' rhenucleoid DNA controls growth and metabolic activities of bacteria.
' coli closed cirele chromosome measures approximately 1 4000 pm.
]

l"""”,;;m.],;, double stranded DNA {usually contain 5-100 genes) molecules, selftreplicating bat not
4 exsential for the bacterial growth and metabolism

Contins genes of drug rexizstance, fheavy meiel resisance, divease and fnvect nesistance,

Plasmids zre imporiant vectors in modern genstic enginoening techniques.

" Smaller than eukaryodic ribosome,

They are composed of RNA and profeins.

May be loosely aitached to the cell membrane or plasma membrane,

They are involved in protein synihesis‘iranslation.

[}
Ll
¥
L]
L]

The cell membrane invaginates into the cytoplasm forming structure called a8 mevesomer, They

peeur in the farm of vesicles, fubules or lamelfoe,

: They are involved in DVA replication, cell divivion, export of exo-cellular engymes, Respiratory
emgrmes are also present on the mesosomes.

wrige Bodies and Granules

i Since bacteriz exist in @ very competitive environment where puirients are asually in shoe
supply. They tend 1o store extra nutrients when possible.

s The nutrients may be uselul e.p., glycogen, sufplr, fiur and phoiphae,

«  Imaddition, cells contain wasie materials that are subsequenily excreied e.g., afcohod, lnciic acid,
mdlrrﬂrmd’

o These are metabolically dermans bodics, resistant to adverse physical environmental conditions
sach & laght, high temperature, desiceation, pH znd chemical agents.

v They may be exesperes (extermal o vegeiative cell in a group of gram-positive bactoria) of
eadospoves (inside vegetative cell’ inside cell wall).

. Esdospores are meode resisiant stfuctunes and can suniave for years,

* They germinate 1o fomm vegetative eell under favorable conditions. They normally develop at emd

stage of growl of bacteria.
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KDP|prep soox Prokaryate,

- They are dormant, thick walled. desicomtion resiviamt form but not heat resistant strscturey.

w&&-ﬂhﬂq;:l““d = g
- masT
- Himmen foemataoe 1 enoreans the fernliry of soal

o

Asaremodatios
l-hdlum-hnm
g (1] “m:,h ml the present im their besdies would
mﬁu.um:;-mmmmmmu:mémmm“:ﬂ:
] nm:!thuww on earth.
- whmuﬁtwﬁ&& Mlbmwlhﬂmhuﬂ
“-ﬂl{uﬁﬂrﬂrﬂfh I;[ﬁ.l-‘mhn :-:ﬂl'm“lhn '
- partalh CepaRTLT T wvint, |8 contaims outriens
Hmm:zhm-ﬂﬁul i L “*
- i LT Ay il i ,w
Soul 1 the caly source of ‘runﬁ ey cannd | nitrogen direct ﬁ.:
. n sowrce of nitropen for
; mmhrmd
* Than procoes ks place wth the belp of sirogen fiving bactenia like Riizoblum legwenlnosarum
ol pmadactoria @ the sl Thew spocun of haciona comvert the armaipheric nifrogen lnis
vty o ssitrines as @ part of therir eneiabeodivm asd make i available o the planits,
- u—-—-n—m---ﬁ—nﬁ-mmcmmumnﬁ:umm

Hdmum
lmﬂa#ﬁuﬁmpwmb-;m;llun‘ organisms iy called

- nmt-d—rmuuﬂnn—ﬂh‘lﬁmhuMWhHhﬂ
pravtically aliered 1 prve them the taate fof B,
iﬂﬁhhnmmunﬂnﬂmﬂuﬂ.m

ltﬂ*mﬂﬁ

- hmwﬂmﬂhwﬂuﬂ:ﬂfmmuw:hndm;
h—--duh—dunm.

Rk of i Rersewrch snd Technebsgy

. Hacieria play a8 smporiant role in many sechnologecal fields, madnly in biological research,

menang, medicenr, prodection of feod products, plastics synthesis and sewage treatment. The

enprall commemaoronal worth of bacteria an thewr operatsons 18 smmne.

TOPIC-10 Al

m.ultuwbumﬂlrﬂ n‘mly-ldhﬁlﬁlyﬂﬂh-iﬁ

LiFS
were used as model organism in pumber of famow vach w thee dracorrry of

| » o
1 ﬂ!"ﬂhmemngmmdﬁmmHm-lmu*

A 0|
components of baceerial cell are sl being used sa tool i genetic mapSoensg copenmens

m-"'""‘“m’“m'm from low grade ores in & relatively ecologically frendly way by
- dn‘ﬂ“'!"b“hm
wmkmmm-hw_h It works by catabyreg e
nmﬂrmululmwzlynm--ﬁ-numniﬂh-—rui:ﬁn
1":“’ and SO, mlﬂmTHHMﬂﬂﬁﬂ
Wmﬁmulilﬂ f ul-h off -lguﬁiﬁ i of other
' W such as T, thioazidans and e 2
productien of Complex Organic Molecubes
U I cteria are useful to mankind in the production of complex onganic meolecules that are of we i
i mmmmunpnﬂnﬂhnmmlmufhﬂ.um_“!ﬂﬂ

mnml\llh £ coli is use for the synthesis of antibiotscs amoxicillim and commencial preparaton
. of nkaflavin {vitamin B2) and vitamin K.

muwnm to these compounds, the dairy products such as yogent cheese, bulter oic. are alwo
4 weed with the belp of bacteria.

|n Preduction of Blodegradable Plastic
W bow a day, Mwmmumwmmmwmm
and Pofy-B-hydraxyvalerate,

Mmlmhnﬂupﬂmﬂmlﬁwﬂnﬂh“h-ﬂﬂﬁuh
4 once left out in the compost or in a landfill they can be broken down by bacteria ad fang ©
pecome part of the cycle of life sgain.
o I Treatment of Waste Water
Orwing to their charactenistics of degrading harmful chemscals asd pollistusts, bacieris astarlly
' belp in treatment of waste water.
Rale of Bacteria In Camation of [Nsgases and Spollage of Feod
Y Parasitic bacteria aitack plants and cause various diseases, e.g. fire blight i apple. nag Sscase
in potatoes and crown gall ete,
5 Many buman discases are caused by baciena e.g. diphthenia, ietasus, leprovy, memspin, s
throat, whooping cough also called periusiis ete.
. [lscteria cause decay of wood, leather, fabrics eic.
- Bactenia spoil the food materials by decomposition.
aatrel of Bacteria
mrmmmrequlumM-dm CRTTIEM, EOWEEPTT
ipoilage.
' udunrmm af different phr-wudﬂu-ul Surllm complete
agens  of control  vary. Damage resuli ‘ h
mulinctions in the cell wall, eell ﬂlﬂiﬂ.
cytoplaasmic enzymes of nucheic acids,
Fupikeal Miibols
. The process in which physical agents are used o comirol bacheria/ metneorgansams o kaown &
serilization and it involves destruction of all life forma,
¥ hmmmmm,.m.d#-ﬁﬂuwm
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K DP| prep sook ?

Tapsr w y V
'l'\-‘:!-gn Il'--.!l 155" llllll ]

o 2 lmrunmtn ummmm eiTegy

uctive Kyubem

Ut of barat = mﬂh“-ﬁw proteiay and kills the microbes e ndale
i . st hoal casnes 3 i ; :
[ e Dy B o amkdaion o evwruitweny ol rmscrodies and kills dhesy, rﬂ”[g Reproductive System
! . h'rrln'nmnlhrl.“ll'\mum 10 flams bo destroy hacleria, | Cyele
® 07 10 7 0, enbubil hacional metabolism. — W “oro Fertilization
X |

Refrigeration Trocring g = . ,
5 [!ﬂ,.u., 3 " sanp hacterial HH'JHJI-"I-;J kil migrodhes, ly nsmitted Di -

MALEREPRODUCTIVESYSTEM

Seaud

J arg

.r
i
L
’
ll

Use of radistioan = = . 1
| *  Xorays oF Cawms i raduationa) and £ (nan. iring
| H qﬁm.npﬁu&?ﬂ ﬂmllnlmnlm = The male reproduclive system ineludes: lﬂlt acceisery ducts, scoemiery plasmdy e
ihﬂ'm --i 'WH"T.;"“T:«WM' Inll:vnmm#mmﬁﬂ.ﬂlmm . il arOTY TR,
!Et {'m L i !gmnlm I"ﬂ'llﬂ.ﬂ

| o * I.;Lmnmqmiﬂu rru.t'.ﬁ rmll.l“mmnﬂ'd by heating | ﬁ!“’ﬂ'wn are male gonads which sre situsted cutside the sbdomen within & skin pouch, called
| Pastcurization Jt rﬂn‘ld’mdmﬁnwu}ﬂ'ﬁ!“%uh ¢ gerele.

' 52 m:m e 3 s sl them oovilen] ke fach testis is divided imto 250-200 Iobuley cach lobule containg ooe o four Sghtly couled and
" Debr dratien 1: m:ﬁdﬁd;r‘: comdeon | Ay s : . i wwmlﬂm' Frumnilldmhﬁmd-h.--ﬂhdldp—lqﬁﬁ-
| Addisien of derhﬁﬂmullm:gmmmmdmmlmmhfmdh ﬁ cx eublar 57 the slies fhor 2

. Teah ;mdmuﬂneﬂdﬂ:mﬂmmmm_hum-l“

Cvm——— ‘. m'mmjlu%w»mmdmymﬂ

pecklen, ¢ sl boeads

' afwhich is festesierans.
geminiferous tubules also contain sertoli ceflsmurse cells, which provide laquad medicm,
' M.mmﬂmﬂmwmwhmqnuhmﬂ-uﬁ&m
ﬂ,unhmmwhn:hmuh -
contral  the  spermatogenssis  at

- w&dmﬂqumuuﬂucmlmMﬁ.
- ummmﬂm‘iﬂmﬂwmummmhmmm

m-ﬁm g

it i nﬂﬂ‘-lmt
| anmisepuin ’ present  betwoen the seminiferous
| Anthaptis *  Chormical mlﬁdmlmngmm that |nhibit the growth of | mbules and secrete  testosterone,
: | gicrousipsin ¢ o Foaos jal for production of sperms
% Proocws that chismnases many of all pathogenic microorganisms, eascr

H ‘I “m Lo | dmmﬁﬂhm ,
| Diskafection - Hmrhnkﬂlnngﬂmuhnmaulnfchrm, mﬂmmmphw

| #  Important chermcale wsed For didsfoction are avlfistng and . MMMNMh.ﬂ

| jp!l.n'p halapens, phenols, H:0y, KMnQy, alcohol and Formal
e . (mnhnm and antibiotics work with natural defenve and |

et hersprata qmmmﬂmm mw;hn 7

Agrah They destroy of inkabil thrpﬁﬁlol’mclwpmmu in living Essues,

Viasichaation

gerioli cells are under the control of |
FaH while imterstitial cells are under
the control aff BCSH,
areessary Ducts
|, Oece spenmalozoa are pe
ey mawe through the seminiferous
tubules and enier a tubular network
called the rete fextly for farther
mahigaton,
The ipermatozoa are transported
out of the leatis by o senies of gferenr ducmles.
Epididymis (6 meter long) is the proximal and bighly convoluted portion of w deferens. I
function is 1o trenaport and stomge of sperma.
Epididymis opens into another duct celled Fas deferens (sperm doct) and i the main duct of
male reproductive tract,

-

#__Thewe are subfonamides, wetracyeling and pemicillin
'® B oan emporast method of prevention and treatment Lo
| rucrobusl drueaney in basman,

of the following b most elfective method lnklll:ll! lll': forms from any mos-
smrisce”

B. Disinfectants
[, Filuration

T n

CamScanner


https://v3.camscanner.com/user/download

-

KDP|eep sook Rosroda,
* I pou wath the dact of the semmnal vewcles 10 form e short garmlatery dact. Here,
or e perveiarte plamal, them o crpises. ko By reehes
. In malke, mreshre is alio callod an ensoprestal dact bocasse it ramnfiry both uring gy
putasdc the Bady. . "o
Copalatory Organ _
. Pemin s copralatony ofpas i isod ho tramer sperm isto female roprodactive tract.
- It ooniats enasnly of tivscs that can fill with Blood 10 Cane 20 erootion.
Atervery Clisdi
. Mnm-ndﬂﬂmﬁmﬂm
plamds
- Hﬁi*ﬁnhﬂdlﬁmdmhﬂm-ﬁ;
* That st phamd orcenches the urrthra et Bedow the bladder,
* A puir of halbewrvrhrel pland Gouper's pland i sitsascd 2 the junction of cjaculatory ducy o,
ey,

., Teeprocess of spermatopencais is controlled by various bormonal secretions, which 2re mention

Hormends

; il LIVICSH .

i e proces of spors formetion = sulel The process tikes place i the inserperssee |Fee Hypothalamus | Anbenor paludtary pinsd Leydig cells Senoli cedls

ikl of cemsniferons tobules (about 500 mullion imade tesies which prodoce abouot 30 s | o il

s Ty 4y ) - o i Glycoprotein | Glycoprotein Saereid Protein

The spermatopossh dnmds by Sxinn. fommag 3 primery yerrmadocytr which wndalpoc s | Yamare Ry d
[F

1, fremeng tw o wmallier busplimed dasaphtt crllly, calbod srcondary spermatocyies. — Crimulad Sriznulas Growi :
Each iprermnssd 15 & rowsd, pos-emotiby, g haplesd cell. _ . ) prtuitary Stimulate serioli o relomse of permsnal HRTTEROEDCHT
Spormisgemesis 1 3 provess 8 whach spermutids change ko molibe and active sperma. Dy penmleboanion cells scssoticrons | epichelioen | O morml rakc
e procona, 8 gpsrmatid plsagpato, whed i exioess cyteplans anad fore @ fadl. -
Tt igitare proens of ipermatoprmens Lo abost iom wooks ko be complcind.

et m | wech )
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=i comen e . . :
I, Precurser of an snlmal perm ocll has 12 ng of DNA In 1 G Phase, What would b y,,
smount of DNA In Ity cach daughter ooll immsediately after melosh?
A Mg B i2mg ‘
C.ong D 3ng

TR 1|~.n|n HEPRODLE Iu SYSTEM
Thmmhﬁ‘mﬁm*ummm&-m,hmm‘lrhm
gametes, but hor body maat be prepared 10 murture 8 developing embryo for a
Ciompds

L Owvanes sre fomale ponads which produce onva and reloase hormnes.,

- Thmimmﬂhuﬂummiﬂednd!mﬁhldinphwwmh

persancal canaty by several lpasnesty

- The ovarics are solad, ovoid stractures. Within the ovary there are many tiny sac-hke stnactupe,

called ovanian follsches each of which cosiisty of an immature cpp, called an oocyte.

. In adult women, ane of the ipening follicles ejects its cocyte from the ovary in each month. Thiy

ovend s oalbed ovislation.

. Owidarts e & pair of tubes cach oponing on one side isto the body cavity near the ovary of iy
cram e by cibiasod fallkopias fusmel for onitry of eva,

. The oviduces form the inatial pan of the fermale duct sysiem. They receive the ovulated oocyte and

. I8 tramvutiors. dievelopang oviam from onary Birwands the wiofu.

Urerws

- Thie wherus o woemb i 8 bollow, muscular ofgan, shaped somewhat like an inverted pear. The
etorun b theoe portsnns: the funds, the bady and the cervis, .
. The ovidacts joon the wona just below the fundus asd the opening of the cervix leads to the

. Conan is a marmow entrance io e wenes from the vagina, It is mormally blocked by a plug of
.

- The wall of the wioru i componed of deoe Liyen;

Ferimatries

. Thee pefamctroum 16 the owtormond thin covering layer of the ulenas,

Mysmetriam

. m'maummmmmﬂmﬂormm
whach contracts yiiemcally duning childbirth io exped the baby from the mother's bady.

- T endometrium i the inner spongy laning of the ulerine cavity, IT fertibization ooours, the young
cmbryo b mplastod ko the endometrium and resides there for the rest of its development, The

- maan fonctions of wienas aee bo receive, Polain, and nourish a fenilised ovum.

. m@-ﬁqﬂ;nﬂdwuyh;mwuwm:@wmmmnﬁ

- Vagins is oficn called the banth casal s i provides & passageway for delivery of an infist,
roceptsn of sperma and for menstrual fow, The urcthra i embedded in ils anterior wall.

TOPIC-11

Period of

pmmetrie Segregation During Oogenesls:
Agymmetric SCRregation of cellular determinants is based on the asymmetric localization
of i molecules, ¢.g., proteing and RNAs, within a cell before it divides. During

il division. one daughter cell receives most or all of the localized molecules, while the
aihiet daughter cell receives less or none of these molecules. This result in two different
gughter cells, which then take on different cell fates based on differences in geme

. ﬁﬂf_ﬂlﬂﬂ.

Cametopencsis in the fenuale is known s oogenesis and result in the formation of ova'egg.
ogenesis stariy befire dirily when oogonia divide misotically o produce prirany cocyie
Thewe prisary oocyies are enclosed in groups of fodlicle celly,
Primary coytes undergoe meiosis-1 but ane areevied ar ! :
At ¥, primary oocyle completes meiosis-1 and gives rise 1o haploid secondary cocyte aloag
with I palar bodly, _ .

Srcondary oocyie undergoes maiosis-11 bul arvested fn sviaphase-T. It is rebeased in this stage
o o ovary and does not procecd Turther until fertilization.

If fertilizatics occurs, then secondary oocyte divides 1o form ovum and 2* polar body.

[Podier bedies are hapdodd, small and remain non-fenctional and disintegrate.
+  Inhuman female only one ovum is wsally discharged from the ovary at cec time, this

phenomenon is called ovulation,
o Thiventive process completes in one momh.
3 ERITICAL THINEING Y

1 Conversion of primary socyte into secondary socyte results in:
A, Reduction in amount of DNA only
B Reduction in DNA and chromosomes
(. Reduction in chromosomes only
D Reduction in chromatids only

_g -y
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OverviewSummery of Gametogenesia in Humans

production ol egg is l'q-:ln: l:hmyuwhmh.
cyele is reproductive cycle in all mammalian female except humans. In human female,

! ﬂ“ﬂmdni‘mﬂ'lllqdr{mnﬂhd mensesl

: chihmrﬂivH:hmmhummrmhorﬁ-mmm
glation and memstruEbion occur al

\ sant of menstnaal cyche i called
5 ﬂ mmm;;lcrkﬂnpormduullcd
fend of fertility). This cycle is |

ey in approximately 28 days (average |

Pregnancy Teit:
A pregnancy (270 days i human)
testcan fell whether a female s

of 2135 day3k :

m;\dﬂﬂtkmmkmvﬂwmh

mﬂu (evarfen cycle) and the uierus
gyefe). Events of menstnzal cycle are

pregnanior mol. B B done by

checking for a particular hormone in
the wrine or blood. This hommone is
called humnan :Imrimin ,gnrndﬂtrnpin

wm by ﬁr;h.-rgmmmpku

rwmnrlwummmm*hmwuﬁwm

. wmﬂthﬂw}f
Iﬂhﬂhhmlum-.dmﬂm:w:ﬂlhhume

¥ ormenic imbalance, which disturb or even stops their menstnsal cycle resubling temporary or
permanént infertility on part of these women.
anr Menstrual Phase (Days 1-5)

|, pyikis phase, the uberus sheds all but the deepest part of its endometriium,

, Thethick, hormone-dependent functional layer of the endometrivemn detaches from the serine wall,

| g process that s accompanied by bleeding for 3-5 days.

|, The detached tissuse and blood pass out through the vagina as the menstrual fTow.

o At the beginning of this stage, ovarizn hormones are ot their lowest normal levels and
ponadotroping begin 1o rise, Then FSN level beging to rise.

I‘"_ Proliferative/Pre-Ovulatory Phase (Days 6-14)

» Follick stimulating hormone (FSH) during the first days of the cycle stimulates few ovarian
falliches.

o Oedy one follicle develops. Fest stop wo grow and fimally disineegrate (follicle atresia), while one
dominanl follicle in the ovary conlinue 1o mature and becomes mafwre folliele (Graaiisn or |

- vesenler follicle), in which sogemesis oocurs.

'« FSH also stimulstes the Glrul'm follicle 10 secrete estrogen which in tum governs the |

vasubarization of endometrial lining ofupﬂin: waall,

+ Estropen has aeganive feedback upon FSH. Therefore, as the concentration of estrogen rises the

| Iovel of FSH falls. This is a signal for anterior pitsitary 1o release LA,

o Aithe end of the proliferative stage (day 14) LH couses owalaiion (short phase lxsts not more than

thoee days 13-15) which takes bess tham five ministes.

I-_LH also eomverts the nupluned follicle o a yellowish glandular mass calbed corpus lnbewer.

' Location Cecurs in lestes Ohecurs in ovanies
Melotic Division Resulisin | Equal division of cytoplasm Unequal division of cytoplas |
‘Number of Gametes Produce | Foar One and two 1o three polas |
bodics 1
[Stee of the Gamete Relatively smalley Relatively larger
Duration | Un-interrupeed process Interrupled process
Omset Begins at pubsty [ Begins during fetal life
Relcase of gametes Comtimuows Monthly (From puberty Gll|
menapause)
[End Lifelong (But reduces with age) | Terminates wilh menopause
"Growih phase Short | Prolonged
“Gamete Motility Yo No
TOPIC-11 ut
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KDP |prep 800k oot Regraduction
smuqmmm Phase (Days 15-15) aﬁﬁa ; ! i
*  Dusing the secretony phune. the endometnam prepases for implantation of an embryo, I T , :“I:: abs except buman | Mumn femabe
. kuuhﬂ;ﬂmﬂmImﬂwmmﬂwmmﬁﬂmrndﬂmrmm.uul.'m% . - feved I"‘”‘.’ﬂ"""':i,—.‘__
1o eutond and converting the fusctional Layer 10.a glandulas secretony layer. [ R Som of o ; Dirutracton s dechargs {
*  The usorme phands enlarpe. codl amd hopm sooncting menion ghyoogon ik (he ulering oavity, ' ‘ [“,_-h._. =
| = Uﬁrﬂ:ﬂlh“wﬂhmlmmmlnwwmﬂlhuﬂ‘“ :rpummu_m |L-iul Ppa— i
socreiory phune an LI Blood levels docling, .,'jl'l'"'jl - 7 = J
*  Progesterons levels fall, depmnn;ﬂwm&mﬂnumn[hwmﬂwmﬂlfdmdnmﬂnﬂmhhl o ——— - MMJ _;_—-\
| sctting the stage for menstraation bo begin o 15° day. I 6. Inhibin hormone In males released by sertoli cell while in females refessed by:
R e A. Cumulus cells B. Zona Pellucida
2 . C. Corona Radiata D. Granulosa cefls F
X ﬁﬂhm menstrual evele, rapidly rising estrogen levels signify gy, \ 7. WI::‘hMmﬁMhﬁinh-H-ﬂﬂﬂqﬁ'
A Onulation cannot eccur B. Ovulation has occurred A. Menstruation B. Follscular phase
C. Ovulation is just 1o oocur D. Ovulation is oocurring C. Luteal phase D Ovuslation
4. All of the following bormones are produced by the placenta cxcept: — :
Human chonorns poesdatmbn k. - = —_— -
?w (i} mmfmf" SEXUALLY TRASMITTED DISEASES
-3 “‘Hﬂﬂmﬂnﬁ;unu be the function of Estrogen? —
banci B. Anti-aging elTocls w Fenture ramorrles

A. Streapthon
k iC. Prodoction of heart from cholesserol D, Feeling of Fear creation |

H-GOGOQ@@O. )

Estrogen I  much  diversified
hormone i human specics. It alsg
has a bt of functions other than the

secondary  sexual character ‘

declﬂpmﬂ PROCOSS. Maln parts membrane of urinogenital | ongans, cyes, booes, FH— P —
Adfected Eract, ! N"‘l;':“‘& . ulcers, damage | vwem

Fanem = damaged and blocked, skin. Infection oo £ ONS

Oaytocin is a hommone that acts og imfertility, eye infection o | proceods m Jsages |

organs in the body (including the babry ¢ bevome blind. -*_.

breast and wierus) and as a chemical ' — , Y Sovel

messSnger in the hﬂiﬂ. mm"ﬂ‘ Source of Senual contst, ovabcomtact | Savial oot Sl coniact i

key aspects of the reproductive Tramsmiubon | ' ' S

system, including childbinth and Ani-wirsl Anti-sarsl

lsctation, as well as aspecis of ‘I'reativent Andibsotics Antibusniy ] dovgs

human behavioar. : . sdrugs ,
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Types of meascles
Serucnare and Uhtra-Szrocture of Sheletald Muscles
m#ﬂﬂhm

CARTILAGEAND BONE

*  Mheman skeboesd systom consists of cantilage and bones. The skeleton acts a8 & [mework fhy

Bpport aofl Hisnei.

. It allows froe movemont through the sctice of muscles across joints. The study of bones uny
cartilage n called outealopy

- Celli of bomes arc callod osteocytes, They also socrcie a gel like matrix around them. This alsg
contains & network of collapon fitwrs but unlike cartilages it is hardersed by deposition of caldim
phompbsse crystals. This process callod ouification o caleification, talkes place in the presencs of
wikaiman [, mhﬂnmhﬂhm#mﬂmtmmhblﬂndmﬂh

IJI:Hl-
Collagrn Laoely packed, and type 11 Demucly packed snd ype |
*  Hiyaline ®  Compact
¢ Elassic + Spongy
*  Fitwocartilape .
Corllly typas Dhaly oo Bype ['m'ﬂanl'ulh
»  Chossdiocytos {soonet larpe amownl | #  Osicoblasts
of extraceliular matris which is gel | »  Oubooclasts
like mingure of protesss and |« Caleooyios
_ polysscchanides)
Mot
Misrraly
| Evtermad
Mraling
Presesoe

» cui1=b‘“ matrix is secroted by chondrocytes,

Pl —
.;‘[“:-

il connective lisvue than bone.
' mhmumﬂrmwmmhmnm

cells of cantilage are called

1_, hlﬂF

age
"-pﬂ "P"ﬂ‘. Cartilage
i -.1;,:;1 ghurdant type in human body.

' | at the mavable joints, nose, laryno and iraches.
= Euukﬂlﬂﬂlﬂ#
W aqanin conlaining bundles of collagen
' fibacs. Osteocalcin s a0 important  proflesnoons
posms extemal car/pinnae and the mmwwm
’ epiglottis. Tissues) that i mmportant for strong booes,
Fibrocartilage [t alto scts 33 3 hermone o syt wmulin

'i" Annulus fibrosus of vertebral disc and
d cpiglottis are examples.

pIVISIONS OFMUAMAN SKELETON
There are about 350 bones in an nfant
andd 206 in pdult hemas, The human

Sencrios

skeleton is primarily divided mm&mmﬂﬁ_ll boncy | arad apperaderalar
skeleron (126 bones).

o Apperdicular skelbeton is associated with cxtremities and comests of poctoral gandle with Sorelimbs
and pelvie gindbe with hind limbs,

1. ‘Ilhnmuulbwtnrﬂm. 1 Bomcs:
A, Cartilage and bones are n'punl‘mwmm

1. Blood vessels penetrate cartilages bt sot booes

C. Bones have osteocytes and cartilages have chondrocytes
o, anlndnnm;ﬁ.hﬁmﬂimhm

Axlal Hkrlﬂg-

] Axinl skeleton provides basie famawork
of budy and includes those skeleeal parts
wihigh are present along the central anis off
thit oy, like abosll, versebes] coluss, rib
cage and stevnan

. Prienary (unction of skull i protection of

brmin, while vercbral column peovides

profection bo spinal cord It has fear
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Major part

Sul-parts

_ Support ang
R hh
Axial Skeleton

~ Support and Movement

Two scapula (Shoulder blade)

| Cramism/ brain | » Paired {2) Parietal & Temporal ;
ok " Umulml Ei5 Fronial, DDI‘«!PII.I.I ‘ - Two clavicle (CQ"CH'W 2 | ]
Shull {% bomes) Eshmoid. ‘M"q.( = | Humerus (Upper arm), it is 2 long bone, the end of which has 2
{22 banes) ' + Paied (6): Maxilla, z,.mﬁzw.._\ spherical head, which fits mto the glencid cavity.
Face Lacrimal, Palatine, Inferior Conehy ) + | Radius asd| wina (Forearm), Radins it a long, outer bone (on the
Head (M4booss) || Unpaired (2): Mandible, Vomer !hm:ﬁm} while ulna is long sed slightly bigger bone and -
(2% boucs) Ear ossicles | s 1 plq'mmhumilui with sngge _ "‘““"d'“’rn_“ forearm. _ _
46 bomes) —— | « Malleus, incus, stapes {smallest bong = gmtﬁmﬁﬁhﬁ“ﬁﬁﬂﬁmmm'
Hyoid Bone + Small single bone which bes a ‘L--. mictacarpals, making up palm of the ba
T skuil, b:iguwdm tongue: h""t = 14 phalanges (Fingers' Digits), each finger possestes three phalasges
» Dises not articulase with any other bog, | — Jhl pt thumb which comprises of wo phalanges
- & ‘7\Wrﬂuﬂ¢iﬂhmm -~ mﬂ#‘“ﬂ“‘dﬁﬂ#hnﬂlmﬁtﬂﬂ:mﬂdﬂlw&mnﬂmﬂl
Cervical s Atlas is the 1* cervical vertchrae wha, u!’.?mﬂhvhluu. . - s g
__the 2* cervical veniebrae. l pelvic Girdle (2) . Eﬂﬂwiﬂfﬂm ed by the fision of three bomes Lo, dium,
» 12 vericbeae found in the chest region, o Tt R I girdle are jained at the pubic spmplyais. A
Verichral Thomae » These are ribs carmying venebras, h“blh. qumm.;: s also present,
p -
Column - SPITHOLS PrOCEsSes. . ] ImemmmwhWHImﬂmuﬂ
(33 vertchrac. or Lumbar _ [o 5 mﬂmmfwdmlﬁ“ﬁmmm the buman body with 3 hesd, which fiss info the scetsbulurz. |
26 bones) * 9 vertchrae, asterior 5 join 1o form saone, = | Pateila (Knee cap) is embedded in a long tesdon which runs over the
» Sacrum sriiculates with the ilisc bones oy, knee: jodnt.
Pelvic hip bone to form the back of the pelvis. Lower i/ Hing | * | TPbie andi= fibada (Lower leg)
= Posterior 4 join to form coccyx limb (30x2) # 7 Tarsals (Hezl) which are tighaly attached to form the ankde.
(il Bowre). & 5 Meis-tursals (Sole) which articulates with the sxrsals and phalsages to
) e 12 pairs anticulate posteriorly with thong ] | form the sole of the foce.
verichrae. * 14 Phalanges (Dhgits/ Toxes) are seml] bones which make o the toes.
« 10 pairs of ribs connected anteriody wid »  Each toc of the foot possesses three phalanges sxoept big toe, which
stersum either directly or through comy ' of 2
"mlhﬂE x 3 tolit %l HI“”-L-‘;;”‘
& # 7 pairs (1™ 1o 7 pair) connect anteriody v = srmatos
.,.;":.f?;",ﬁ".; steroum directly (True ribs). f:;,':“’" Ball & Socket Joint | Head of bumerus & glemosd cavity of scapula
of ribs) = | 3pelu (5, 9%and10%) comectwitlnn ‘Elbow Joint | Hinge Joint Dt erad of humens 3ou provimal cods of radis & wloa
through costal cantilages “Wrist Joint__| Multistage Joist Distal ends of radis & ulnasndcapals
i, S : Hip Joint Biall & Socket Joint | Headof fomur & sccabalumolhipbome |
o 2 pairs (11" and 12%) are of fMoasting il Iﬂnﬂ:m— Hinge Joint Distal end of femr and pronimasl cods of hibea & ﬂbﬂl
since they don't attach to the stemum. | Anklc Jolnt__| Multistage Joint Dwetal ends of tiba & fibuls & tamals
*  The rib cage provides suppon for 3 e [Ankle and e e T Bomes slide aver another to liow movement of wriest of
vacum chamber called chest cavigy. ey Sliding joisd ankle in mamy directices. T
Stermomichest s Itis a flaf bere that sils at the froat olte SR [ atiding joint Mim;\;-:;ly ;ﬂﬂe“ma
beme {1 bone) chest and 15 connectod 1o the ribs with e | Y backbane feuible. s
| S cartalage. J Pastially moveable Muwve nibs during beeathing
Appendicular Skebcion [ (M s
* Appendicular skeleton includes those skeletal paris which ase pl:l,.".inll in appendages. Teem Superior Pivot Jodnt Prosisnal gmds of mdius and ulna. Retse the palm of hand.
pectoral girdle, pevic gindle, forclimibs and hind-linshs. - Ln-aw:-r a % '
Jelnt B
TOMC2 b . : .
TOPIC-12 = N
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fundamental funetiom which arc:

They grve mwabdlity o the sleleton.
- HNald the sheleval pares soperher,
Clawification of Jeini

. - H]Ixm JIII\I"-
‘Aldulu'lrdnhhlh-phummhuumhﬂﬂ
wientific stody of the sructare and fanction of joints i3 €3

Support and M""'h\.- ,

and cartilnge come
lhed arthrology. ;Ji'..‘:“h“ Ty |

- The joints maisly are clasified & on the basi of structire and function. Structural tlm,ﬁm-
cing

of jonts is bused on the matorial binding the boses together and whether of not a j
prescnt whale functional clansifhed is based on the amount of movement allowed by them,

" Saructurally, there are throe types of joants; fibeoas (immevable),

a=nd mvmovial poants i frocly movable).

A Tien
C. Myosin

]w"el] sus pivdils

' | Adjaces bomes wv dictly |

m-ammn
: _mdnﬂ‘m

Iyaline canilage

2. Boncs, forming setures, are connected with cach Mhtr by tissues having:

B, Actin
. Culhgm

{ sriilaFimoEs (SRS

Adjscent bones afe umited
by fibrocartilage  and'or

iy

cartilaginous (&lightly ™

Ends of bones ane covery

with hyaline canilage gy
beld  together by

sarrounidmi, fubeily
capiale of demie fibeoy
tissise, The jaint capsle i
composed of an ouler layy
of lgaments and e

lining  of  synovid

“ Abnert
|
|

Albseni

Yos, specilically called|
sywmantad carvigy s i3 filked

| Immeonabie

Slightly moseable

Freely moveable

|
| Bones of sl i fined joim),
| Location | oot of wooth and socket of
I | prwhonsy

ribs n:ﬁ_hmpﬁc
By

Beiween whist and ankle
banes

wilh symevial Tukd
|

Hinge joint, Pivol joist,
Bl and socket joint

_— Sarpnort amd protection b
¥ delicate sinatures

| Glding of bones

Free mavement of

skebelon

Based on the siructure and movements allowed, (he wynovial pmmu are classified further in differes

CHEpOnL.

T )

=,

| PREP BOOK_

Fealures

"&’:.'.k’“?"‘"‘“"”‘m

Juife 1% imiis

i‘:‘: winrface om sl _&Eanm, ‘

: | Padr of musc bes ave in e i'i- T g

m,.,.nmrllul’b‘luum 'hmﬂﬂ‘Gllw mﬂ;ﬂwu |

: T e/ Two BArechions | apaies ol deatiens

;:‘;o[ﬂhumnl f;";':’ph ‘:numrl;j Meltiple planes seeral deretaome

ﬁ"mﬁ_@_—, Elbow an nes | Shoulderadbppeess |
rﬁm( ‘ T |

r.p‘lm

11 i thee fifammuntion of foine characterized by the depeneration snd demage 10 the joust Gitor.
¥ Al’!hﬂlllﬂﬁfhhﬂglwmhﬁlhv?ﬂmﬂhhﬂﬂ!_ﬁlh

aging

2 Senoath and Nexible cart ‘Mbﬂlﬂlﬁﬂ”hbw—ﬂ““
tead leading 10 stilfness and redwced fexibility.

The 3l sympiloma of arthritis inchede pain afler walking which moy beier ooy oves o e,

= :nﬂh?grmnﬁhhlﬁadlmwlnmwﬁnachqd—nnlq-wh
slairs.

e fhutcaarthritis 15 3 progresdive diicase n which the artsculer cartiipes pradmally witen =
disintegrate, It affects knee, hip and interverichesl jomts.

Rivesuratold arifrits is the rewlt of an sto-immune disonder im which pynovial mesbase

beconses inflamed due to faulty immuse system.

Y PES OF Al
Muscles are the speclalired e of mosdrmal ot can =
relaxation and provide movements io body parts or the body. The
called myalagy.
The modt distnguishing funclional charactoristie of masches o thar ability o drasyfvss 4 TP o
micchanical energy. In doing so, they bocome capable of exerting force.

Consracton s
of e ol 5

. Earlicst forms of muscles 8o be evolved ane smooch muscles whsch e prosent throughout ansmal

kingdom. Cardiac muscles and skelotsl musclen sne found only in vericbmies.

. Cardiac muscles have inderoadaied e, .
. TmmMmhnmhoHMymhpﬁdm‘mq‘h&ﬂ-ﬂh
W ! I -

‘Muscle appearange | oo Regulse wrpes Sanased
[Cell shape 5| [ Sowndle o cvimdneel |
Number of mscled | Mhdany per cell

et prosdis bon

" i".‘b
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3. A property of cardiac myecyics is:
A. Viplanzary cositrol B. Fatigue resistance
C. Spindic shaped cell D. Unstripped

4. Which of the following tvpe of tissue can be called as glandular tissues?
A Muscle tissoe B. Connective hissue

C. Mervous tissue D. Epithelial

[ A TREGTUREAND ULTRA-STRUCTERE OFESKELETAR MUSCLE. ‘
. The mescies that are amached to the sheleron end are associated with the movement of boses g
. The skelezad muscles sre consciously controlled and therefone, are called veolimrary muscles,

. A man and woman both have same pumber of bones and mizscles.

] Muscles cells e specialized 1o perform on unique function; to generate pulling force.,

. Generally, each end of the entire muscle is aftached 1o booe by a bundle of collagen, mon-claise

Feature

Tendom

| Ansches muscle 1o bone Haolds bones at joisils
= Externally, mesche is covered in a connective tissuse wrapping called epimysime, Each musch is
divided inio discrete bumdles of muscle cells called fasciefes. The fascicle is surrousded by
perimysium. Each muscle fibre witkin the fascicle is covered by a layer of connective tissue calld
. Stractural scheme of 2 skeletsl mascle i given bebow:

Skeletal muiches — Muscle bundles — Muscle fibers — Myolibrils — Sarcomere (smalka

contractile unat of muscle fiber) — Myofilament {Actin and Myosin),
(1 -+ g £y

TOPIC-12 = T
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- Support and Movement

Muscle Bundle ,
’ Muscles bundles ane also dh;l_ai-_nrkﬁuiﬂﬁ'. :
. These ane bounded by a conaective issus culled perdse

" Wuscle bussdles are ferber m@md-;fwk fibors of cells

' B
— A

TOPIC12
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Muscle Fiben - ; :

= Eanchh rrursche fibve in o g, cylinadrical wnd haspe ol with the diamsster of aboul M-J‘ﬂm.um..
mnaatipde e miwcley w hich s mrranpod just benoath it sarcokomini,

. Th‘mﬂmdmkﬁwﬁm&rmmm:tmmlmih-:'-'lhh'!lﬂlwlnu.m
rramvers Pbile Tepubale

e Sascoplaen of the masche fiber is similar 1o the cytoplasm of other cels, bul i containg yyy,
Larpe amosant of stared plrvompen and umgue onypen banding protcin ¢ g myoplmdin,

- Sarcopiasms rencubum i continuos syssem of sarco-dubulos extending throughout the saron,,
o cach ol 1 n bl ondoplas mmmqm-ﬂw-ﬂuw
ofCa™.

Each muscle fiber funther contain large number ol emyofibeils.

£ A structure sround coll that has channch and gates for movement of solule
moloculo: I barsd
A. Epsmyvssum B. Sarcolemma
C. Sercoplsumic reticalam [, Endomysium

I band A band
pitra-striacture of Mysfilaments
. Myofilament is made up of ihick and thin filement. The ormtral thick ety cxtend the cnte

length of ke A-band while the thin Hamests exiend scross the [-basd sad parly m2o A-tesd

] Thick Fllament
Thick filament ks about M i diamoter and i3 compared of srpods.
. Each myosin molecule has & sall terminating in svo plobaler beads. Myoun ol comists of feo
long polypepisde chaina codled round each cther.
Esch thick filament contains about 300 myosin molecules bundied iogether with their tuls formsg
ke c:nnldnl part of the thick filament and their beads fcing cutwand sad in opposte derootions o
cach end,
The heads are sometimes called croxs bridpes bevause they link the thick snd ten myofilements
together dusing contraction,
. Each myosin filament is surrounded by six actin filammts oo cach oo

Myafibrik
When viewod in bagh mapnification, cach muscle fibie (4 soen 1o comtaln & large number of

evodibeite, J-3 g i diameter thst nan in paralic] faskion and exiend entire length of cell. Bundiy
of thew fibnls are enchonsd by the sarcolerma

Basding Pattern

. Mycdite! b sevien of dark amd lipht bands.

- Eaach dark band is called A-band because 1 is anisotropss Le., it can palanize wiilble Mpbe, The ligy
‘ — : i ! . / [111] Thin Filaments
bund s called F-band bocauir it cammed polavize winlble Ngpht, I gives cell as whole its smped 2 Pl Mhasiarian as Pl -l 7
appraran are composed of theee prodeins e.g. 4 =
. Esch A-basd b 8 Iaphacr stripe i its mid-section called M-zome. The H-zone (5 bisoctod by adai . m" m“’t'wwh Myocacdial in O s ded by e
lene callod M-y, The |-band bas mid line called Z-dine. m,ﬂ_,_wmmmmmm; wm wﬂm 18 pombimaten
- A sarcemere is the repaon of & myofibril betwoen two succossive Z-lines and is the smallr ;‘:"'L"E""WMM ;mlwm n““ ir “l"!u Ii |I| _"L_'"
cowmiractily functional sait of muscle fibees. ' The kidnoy-shaped polypeptide myocandium that sre reheassd into e caroulution
) subunits of sctin, called globular when damage ho the myosyte bas oooamod. Therefone.
sctin or Geaviby, bear ihe aclive WA Hoponn 14 an uunaiely wautive marker of
shici g which the myosin Beads ey o andial ingury sl is movessary for eutablishung ihe
gisch during contraction. (-sctin - v ,
— monomens are  polymstiend  inio
TOPIC-12 '_ TOPIC-12 i : 743
L r-
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Tutmngmm the actin chains n1mm=ncli of asither protein, -'rwwn_mdu “hhhb
i a1 rest, the troposnyosin is disposed in such a way that it covers the sites on the actin chajy Whesy
bead of myesia booames ausched

The otker major protein in thin Glament is mropandn, 1t is actually three polypepiide compleg,,

found at regular intervals on the thin myofilaments, One of these polypeplides | lr"‘“‘“' Fltdh‘r

subunit that binds actin; another | TnT) binds 1o tropomyosin and helps position il on actip,
third { T} binds with calcium,

Both trapoain and tropomyvasin el costrol the myosin-sctin isteractions mnvolved h%

&lmnmumm
MECHANISM OF ‘Ii.ﬁ{ { E CONTIA TION

- “Filament Model

In 1954, H. Huxley and A, F. Huxbey and their colleagues nggested a hypothesis 1o explain
events In muscle costmaction,

According 1o this model, the thin filaments slide past the thick ones so that actin snd myosin
filamenits overlap 1o greater degree,

Whien muscle fibre contracts, the thin and thick filaments undergo shifting, tas

1. Z-line is brought elose iogether

2. 1-band shorens

3, The Herone disappear

In this process of contraction, the cross bridpes of thick filament becoms sttached to binding sites
in ik 22tin filament, The cross bridges then contract to pull the sctin filament towands the center
of the sarcomere.

i fully contracted sarcomere can shorien by 35% of its intal length. Each conss bridge repeats iss

bmjuummtmﬂﬂ-mﬂmnih:ﬁmnﬁaaﬂﬂmw“pmﬂ.
Coniznction of muscles depends upon;

1. Menve impulse

2. Enengy

3. Calcium joot

Contral of Cress Bridges

2 Musele contraction i inktiabed by nerve imgpulie srriving a0 the aesromsticnler fosciae, All the
{ibers inmervabed by a single motor neunon afe 4 mater mail and contract tsmultaneoasly.

Merve impulse from sareolemma penetrates into the muscle fber throagh T-mbole, Then it is

s | carried through the T-nsbule to the adjacent SR
Whyeria Filament . -~ The calctum gates of sarcoplazmic reticulum open releming cxlom in cytosol.
T-Tubules, T-Sysicm & Triad & When miscle is at rest, the tropomyosin is dispesed in such 2 way that it covers the sifes on the
* The sarcolemma of muscle fiber cell penetrates deep into the cell 1o form hallow clongated tshe. wctin chain where the heads of myosia becomes amached.
the transverse tubule or T-tubule, the hemen of which is continuouws with the extracelbular fluid "

When Ca? mmmmmmmﬁ-umﬁ#xﬁh#ﬂﬁu

Thoussnds of T-tububes of each muscle cell are collectively called as T-gyiews. I exiends and l:h-in::h for the mrryowin bead,

encinches the emvalibril a1 the level of Z-Mme or A={ fmaciion.

The T-tubule and the terminal portion of the adjacent envelope of sarcoplasmic reticubm fom
h'udilmpiunhuﬂlﬁnslh:lmﬂhufﬂ:!'[ml

e reyossins head has become altached 1o (b i i Maﬂuhﬂﬂmﬂnﬂdﬂw
- #ﬁ"*ﬂmw.ﬂmm s le contrastion,

- 257
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4_

ﬁ#
Riger Maostis is stiffening I:II' the body after death, "‘Hru:;

ATP i required to break the bond between actin asd
myosin, which get deficient afier death, thes the
bridges can’t be broken, and the body gets stiff.

Allor None Response

= The contraction of esch muscle fibre is hased on ‘all
of nonc’ principle ic. alf af i fibrils pasticipate in
contraction,

A However, the degres of contraction depends upon the
number of fibers that panticipate in contraction.

gergy for Muscle Contraction

* Energy for muscle contraction comes from ATP.
Supply of ATP & maintaised by the acrobne
breakdown of glucose in muscle cell, wheeh comes

- from stored glyoogen in the cell

. Wihen more enery is required due i high metabolism, it i= provided by anotter menpy soing
substance called creatine phosphate.

* Somelimes dusing axypen deficeney of very high menholie sctiviry, soch a8 prolonged of

=Hailf of—4 strenuous musculss sctivity, ATP requirement is met by anserobic breakiown of phucose into Lt

. acid. Lactic acid sccumalstion casses muscle furigme. At rest, BF of lcoe acd i broksn
aerchically and its epergy s used tochange the remaizing 475 bactic 363d info ghaose.

* ﬂmﬂmmmmddmmtmxﬁﬁxmtthwhuaﬂdw#

KDP|prePsook Support and Movemgy

high at the time of death the
stiffness sets in quackly.

:
;
:
i
I

-
T T T T T |

!J'm-ﬁ'ﬂ- with .I FHA

!
E
%
l

T Mhﬂrwmﬁmmmmhﬁhnﬁmﬂ
A Lactic acid fenmentation B. Decrexsed temperanane
C. Release of phospho-creatin D. Decomposition

§. How many ATP iware required for one cycle of muscle relaxation and

B.1
D4

H zone and | band both shorten
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— i sfendclian Inheritance
_ tine phosphate * Law of Segrepation/Inheritance of Single Trait
GW‘ b ,g’ e ; i mgtWﬁAmenrMTﬂﬁ
Glotone 2SS, (FTF) fmetic g B rmprei
’ il Grosap Syitern and Erythroblastosis Foctabis
Detachment of Lactic acid . zm Linkage and Crossing Over
crous Bridpes : gex Linkage in Dwarophila
L]

Effect of Fuerche sn Mesche
w Thhat sermosaemst of woork & musche does i refleciod in changes in the muscle el For examgple;
V. lncrease i aire of the musch
L Incresic oh in sreagth
1. Morg efficiont and fa2ipue feurila
A Capellanes serosnding meche fibers and moiochondria in il mcreases.
5 Ssmahoure mon rmyoglobsn
- Compiese imemodalorztion of macle beads 10 minely wealmers and severe afrophy.

Sex Liskage in Husmans (Hemophilia)

BASTE TERNIS

,  The similar characiers that pass from parents to their offsprings are collectively called s
heredity, The resemblance, however, is not complete and offprings &iffer from each oter i
their parenis in marry respects, These differences are imerwm s rerlaslons.

. The science which deals with the mechanism of heradity and vanaticss i callad pesics. Bosd
similarities. and differences are the parta of inheritance which play significast mie i the
Sformation of mew species,

. I is the basic wnli of I fact, the DNA sores all sort of bological
. information coded in the sequence af it bases in a lincar onder and proes are scssally pars of
9. ATP produced withis ecll is not used for: DNA comprising its base

. A Menement of calcimm jons back 1o SR ¥ Gene can also be defined as “the sequence of mucbootides tae specifies soquemor of smeo aoxdy
B. Muscle conteaction : in a palypeptids chain/protein molecale”,
P —— M Hereditary chamcteristics pass from parents (o affipnng Shrough praes i thar gamete.
D. Movemat of calcium ioas into sarcoplasen +  When gemes pans in the form of intact parrntal combination between gemeratoms, mdbersed

similanities are conserved but when these shuffle, mutase or jugple with cach other variascns

* The posilion of a gene on the chromosesme i called i koo, ey
* Far a diplold species, each lesciss i pepreseneed rasce i the prmome of & adivadel

* G:milmpinmmﬂhuﬂhp-mm—iuﬁnp._.m-
ona homelogiss and the other membr o the i bl

. Partrers of & gene paif are callod alinkes. 7

’ Enhmhinhpﬂﬂhml‘ti_—'whﬁﬂiwhﬁhﬁ““
o cine bcus may be ikentxcsl o dilferent frony el o,

F"ﬁﬂ!*'-':':'ﬂ* it ik 1 effoct of b alcle i & i n i dominant allche ane wch st
. br lnl-“‘I"

i;mhi'h“*::'::‘_ﬁdudﬂd.ﬂ]--l-' st rver wrinkbed (1)
L] ap aaasmple, 0
Wﬂﬁﬂ““‘_‘ﬂwﬂﬁrdﬁi-lmm:ﬁmﬂﬂm
- IR R |
ﬁhﬂﬂf‘"#—--ﬂmm-mﬁh:ﬁ-tﬂ-t_

= A
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F)"?lumki performed series of breeding experiments on garden pea (Pirum satfvam) in his
|, ponastery garden for cleven years. He sclocted pea plant for experiments doe 1o following
poasons:
Pea planils WETE Casy to cullivale,
v s Mowers were hermaphrodite. It was normally self-fertilized but could be cruss-fertilized.
[ It hat shod? generation lime.
* has many sharply distinct traits and each trait had two clear cut altemative forms or vaneties.
[l
- jrasting Traits Studied by G. Mendel
R e e e
= Q:t’u:h;mﬁm;mh found in a bréedisg population at a given time are collectively called yp,, C—p—— ‘ i& ;
= It consists of all the alleles at all penes loci in all individuals of the population, ] ;
* Fora diploid species, each bocus is represented twice 1n a penome of the individual who may be Purpla weae
enther homarypass of heterazypous. =
Phenotype :
- Physical w of a trat & called phenotype. Fhrwrar pastiion .
- For example, roend asd wrinkled are phenotypes of sood shape as the shape is a trair
Genalvpe uad Termirad
= Genotvpe is the penetic complement Le. the penes ih an individual for a panicular trait. =
- For example, penonype of Ali blood group is 1'% Seed calor O q
Homorypow Vel Grwn
- When both allcles of a gene pair in an organism are same, the organisin s homozygpous for by -
genepair. . | : Sesdihase Q =
= An individusl with homarygous penotype 15 called homozygote o troe beceding. : Found
- For example, RR 18 pesatype of homarypous roand soeded pea plant. o =
Heterorypous Pod shape # #_
= If both alleles of 3 gene pair are different from each other, the organiim it heterozygous for tha
. Az individial with heterorypous penotype is called Beterorygote or hybnid. i
For exzmple, Hr i penatype of heterarypous round sceded pea plans, Pad colar #’ &
AMEXDEIIAN INHERITANCE | J P ERITICAL Grean Yalhmm
. In 1860°s, Mendel discovered mechamism of r i
inherance based on b experimental work with = _
pea plants. The first ssep of his experimental work Mendelian Tﬂ""_ A .
was 10 develop true o prare boced varieties. Mendel's seven trails were on totsl | o b » |
. A plant tha prodwees all the offsprings of 7 own four chromosomes. )
pherﬂype upoa sell-fetilzation 15 called s Tl [ —
Trues Pﬂ.ﬂ' bf‘ﬂ'ﬁlw m These plants 1 3 dimher -
developed by repesicd glf;":ﬁﬂi;’:jim -S&; Seed Shape = ' LAW OF SEGREGATIRNINHERITANCE OF SINGLE THAL :
A L = s R S | 2 Maf "
suttTilve  perralions il pure breed B g Stem Length 3 L mt.i;!h: v coscajating allelos o cach it fn a mivideu segregate (separase) from cach odher
acheeved. 3 [Seed Color i ficiosis, S0 that cach gamete roceives caly one of the bwo alleles. Alleles unite again Mt rndom
. Mendel stadicd seven pairs of contrastimg frats Homerrele i fertilization of gametes when Zygoée is formed”.
for each contrastisg phenotype; he developed a f — Munshybeld Cross y
pesre breeding plant. l'ﬂd":':lﬂf 5 = med:l i inheritance of single irait in mewahybrid cruss in which rwo plants are crossed
# In sccond sicp, be performed Aybridization, a || | Fod Shape 4 that differ oo single it :

comtraling phenolypss.

TOPIC-13

‘;‘f@ﬁ'ﬁ‘ﬂ.mw out parental phenotype Lo, yellow seed oolored.
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When F, m'-ww m'nﬂwﬁ.qm-m-w

far yellon and grees sond coton ""M

Mende! pot wemuler rewats snd the same 3:1 ratio i offupring of monohybrid crosses for alf ge
VoD Corirastang paan of Wit

Mende! procoeded o siep shead. He self-fertilized F: plants wo pet the Fy peneration.. He observed
u!?d&:pﬂm~mmmwnlmwpﬂm{mﬁw¢m
beeedng bice P, rousd), while 27 of F; yellow seeded plants produced both yellow and grees i
B0 inppenred mom-gare brvedwy like F) round o bt F; green seeded planis produced oaly proes
soodod pazeey (pure broodangh

et g veliow or groen colons of seod was delormaned by heredicary factors, which
Bt callled = alamsvlon ™ (o caliod penst).

Theene fectons carvying horodutsry information were irensmiticd from parents 1o ofTiprng teough

R
Each pes plasst bl i puair of these facions (o called aliles, the aliermative form of pene on e
e b |

e derrvod from the mak parent and cthr Trom the female parent.

Yl 13 dofmenand ovel gronn.

Plinadype ratio of F; peoerston i Ji),
Cremadyper ratic of F; povctatson i [0

B i 5 et in whick sn edivides] showing & domisast phenotype is crossed with an individel

TOPIC-13
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s cross i used 10 find out the homasygous o heserarygous satere of the pmonype of Sowe
dreduals showing deoanant phenoryme.

a phemotypecally yellow colored seced could be hemeorygous (YY) or betrarygos (Yy)

i the wd 15 homaygows yellow (YY), it will grow into 3 pea plans Sue forms oll pametes
anly Y’ -mmﬁmmm-nwm receurvy e form ol gty vl
o ableles. Fertiluzation will result in Imwm-ﬂmdﬁ' St e e
1§ the veed it heleroggous yellow (Y y), it will grow mso & plaet et forms balf S pamesey et
“y* and half with °y", Groen soed plants will form caly *y" fype of gameses. Ferslizson will
dominant individual is beterorygous.

1. Suppose growth hormone gene has two alleles. One allele hos loces dripaated
a3 1Al reduces growth of bones than its counterpart allele prosest af loess
designated as 11AH of bones shows more growth. Expremiss of later alicke
would be termed as:

A. Complete dominance B. Epistas
C. Incompletc dominance D. Codomeunce

3 Hmm.hwummwm—h#u-ﬁdh
follawing contrasting pair of train®

A. Seed shape and stem kngth

C. Pod color and pod shape

B. Stem lemgeh and pod s
0. Sood codor and sovdd alape
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AW OFINDEPENDEST ASSODRTMERTAONNERITANCE OF TWi THREATS

"“hmhﬁmumﬁmum follomwd in the samse onoss, lhﬂlﬂl‘h.h
mdependenthy smo pamcics”

. m-mﬂ%mrmwmwmhu-ainﬂmoﬂhdiﬂrimhurm
of the ot trai

. The psbcrtande of te PRt vimabtassmay can he viudisd -dlh:nﬁﬂﬂﬂu'lﬂ..imhhh
Fros oo sdasti, w bk are dilTerent oo fwo it

- mhmniﬁmﬂmﬁm‘|ﬂmitﬂiﬂdmmm.Eﬂillqi'u.!.h
ciher round | dominant) of wnmkled roccssive ) and color of these seods may hﬁlhn,.,-h
([ dexmatiant ) of EPOCH (HOCEIAVE ). i

. When b crowsed & homarypous round yellow (RRYY) plasts with homorygous wrinkled preg,
iy ) plants, all the offuprings were with boil dominant phenotypes i Fy penenation.

L]

In ceder b0 snalyre the ponctypes of Fy plasts, Mendel selfl-fertilired them and produceq f,
poneration. Mo was expocting that dominast and recoisive combinations could be prodused in ;)
i F; pemeration s be bad obtabned in monsiyteid crois, bul e observed that offipring wer
produced @ fear phonstypic combisarian ic., round yellow, round green, wiinkled yellow gy
wimillod proen i the rasioof 9:3:3:0.

pP|PREP BOOK

Fﬂmhn all the Hesalis

Variation and Emn_qiuhlu

pased upon these observations, Memdel concluded that the Fy offspring wore &hnbed 12,
reterieygias {ReYy) for both trais,
An Fycan prodsce Tour types of gametes, e.g., RY, Ry, #¥, /. in oqgual qeasntien. I S wperm of
ghee Four types are crossed wilh eggs of the four types, there will be 16 equally probable waryy =
which the alkcles can combine in Fy generation as shown i the Punset squane o te sbove fipere.
These combinations make up foer phenotypde categories with a o of #1:3:1.
pimiratiens of Law of Independent Assortment ’
Gienes are bocated on chromosomes at specific loci. Independent suortmest of pemes depends
upod independent assortment of their chromosomes.
All the genes present on a hamsologous pair of chromosomes ane linked o cach other m the form
alla linkage growp, These canncl asson independenidy.
peefulness of Law of Independent Asoriment
ih Beside mutation and crossing over (which are sowrces of varistion), independest ssicrment of
traits s also o major source of varistions in Bcasive precralion.
i vis ealy due 1o the crodikag over snd independent assortment off the traits that the charscieri
may appear in now combination in next generstion which is cflen seems pocesanry for sl
in varying enviroamset., .
seope of Indepemident Assortment in Varlatlon
i Deside mutation and crodsing over (which are sources of variation), isdependont sssorment off
Eraits s alst & major sounce of variations in Recosive geneTaleon.
Iy It is oaly dus (o the crossing over and independent sssortment of the trasts thas the charscterintaes
may appear in new combination in net graeration which offen sooms seomsary for sdaptio
i Vary g envitenment, '
Probabllity and Product Rube
. Probability i the chance of an evend i ocowr 6.3 in F; offipring of & monsolybrd onos e
independiend chasce for o seed 8o be round is 14 and wrinkbed 1AL
. When two independent eventn are oooaming simultineouily ke im diiybosd onoss, the o of
cach jount phemolypic consbination can be obund by sy dhe prodabiise of individual
lvesraiypen., W is called produst nibe,

Esveni Nl Frinl Sad

Beod Shap Sl L abaiar
Inglgpemilont Probabibity il el i bt - —
Round = 34 Houmd Vallow = L W= 916
Round = 14 'Ui""""",' Ruusd Grewn = b4y L= Vs
Wrinkled = 14 Yallow = L+ ‘ 'l‘ul.ht Vollrs = 154 x Mab = VWG
Wrinkied = 174 - 4 MT— T 1= Lle

—
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DOMINANCE RELATIONS

. Damimance v a plrysiokopical effoct of an allele over i parmer allch: on the same pone koo, M P ;| A Anti-1 astibody

. The relationsbips hetween the contrasting alleles 01 the same Jocus in holomZYRous siale up . B "I", 1" | B Anti-A antibody
called deminancr rristiom A AET B Both the antigen *A° | Neither anti-A nor anti- |

*  Alhough Mendel had cbscrved mainly only complete domisance, but later on many pemeticiy, AB g and ‘B’ R snsibodies
became able 1o explain several enceptioms 10 the Mendelan inheritance that could nat 1y, D . :
explained on the hasis of complete dominasce. |"'/_—n i Nesther antigen A nor Both Anti-A and

- These exceptions are said to be non-Meadelisn Inkeritence paternt and inclod, anligen B anti-B antibodies

incompleie/patial dosmnance, co-dominance and over donusance, cach indicating & diffren,

=" The blood group allcles stant their expeession a1 sarfy embryomic stage and keep on cxpressing
mkﬂihrmtﬂ'mmﬂﬁﬂm

= themaeives till death. Therefore, the bleed group phenotype of a person never chanpen thenughont life.
O the other hard, anti-A and smei-B antibodies sppess in blood plasma during the fiee e mamtie gfter
Birth. They s mﬂrwﬂnhﬁmﬂmm

Compleie Ing rrﬂjlli-h

. Co-dominance et Deminsnce |
Ihmln.un-.._-r Ihimimance

4. | Bothalickesare | Both allcles are ":'““ allele bovety ransfusion Principle
: | the effect of other —— ‘E:‘ — ; When transfisions are cumied owi Blood Transfusion in Patients with Bombay
Fhenotvpe of Resembles with | l"mm_ [stinct from both ey : beqween two incompatible (different) | Flesotype: E
Heterorypote | cose homorygote im Bcemary gotes ety st blood groups, antigens of donor react xm“&h?m
. =y Different with the antibodics (also called : 'hh“_d Hlm' . “_" 'hr"i E::!Edrl
 Expression of mm‘fmﬁ | et expression g M| SUPPESsion for aggluninins) of the recipient, then tbe §  pombay blood group. Transfusisg blood growp
Allehes J—T—— :"::““‘"" and N bilood group d"_‘:'ﬁ red bieod cells clomp “wih ‘ome "0 red cells to them can cause  fatal bemalytic
receusne I antigens m*“i oo another. traesfosion ection.
Fi rs : - . The clumping of red bocd cells i
Rathen DhiTeresa Same Same Same known a3 agglwtimaiion. Therefore, the tansfimions wre coried out oo the basis of dosor's
eed of Test = E E — antigens and recapbenl’s antibodics.
 Creaa *h ] VI - Aﬂlmm&lmlﬁﬁhmmmd—dﬂ_pb#ﬁ#
:  Allseventmaits | Flower colorind | AB and MN blood Fluorescess capillaries. The blood ssmples of donor aad recipient s craa-matched for compatibiity befors
- | studicd by Mendel | O'clockplast | groups plgments in eya giving transfizsian.
| of Drosophils | Blsod Transfusion
i ".1|IIIFIH'|.]IJHIR AND ABD BLOOD G 18] I'_!u'all.‘\l ; :
Multiple Albeles A - ‘ A, AB AD
] AILmhduﬁﬂwn&cmﬂlm.umnulﬂkmmummuﬂdw ] ~ B.AB BO
alicles. _ AB (Universal recipient) AB A B ABO
. !T—m“yﬁﬁ#'mdlmm.ﬂkhﬂlgme.'mannr}mmnmu O (Umiversal donor) : ABARO e 7]

" Amy two of ihese multiple alleles can be present in the genome of o diploid orpumism, bt 3
haplioid ofpanism o & gamete kas [t one of them in ils gename.

ABD Elood Group System

. A well-known example of multsple alleles i the ABD blood group system in bumans, which wa
dgovercd by I Lawmduieiner in [ 900,

- This system has four different phenotypes which are distincl from each other on the batis of
specific antipens on the surfsce of FIBCS.

- mmmmMmﬁanmiwmm]m Thss blocd prosp
watem is encoded by a sinple palymovplic peac I'(hhiwfwlww v
which it located on chrossesame 9. It ks three maultiple allcles *1¥, ‘1% snd *1", , :ﬁ;""’“"‘""mm M#ﬂ'h"ﬂ chid in

. Alleke 1 wﬂnmﬂm-n' allele 1" specifics the production of antigen ‘B A B, 268
s allele *i° doss not specify any antigen. Their dominance relstions are interesting soo. Allcks ‘ 508 0. 100
1" and 1™ i co-desenunl b each other Bocause cach enpresies equally in 1*[® belerarygeie © — —
produce “AB° phenotype. Bt allele *i* & recessive w both *[** and '™,

TOPIC-12 ] T ] TOPIC-13 £
— : . A ID

i)
. .m—“
.
IT father Ehnmunpu hrbludgnm A
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HE RLOOD

ql*;',lilfl PAVSTEMAND ERY THROBUASTOMNS FOETALIS

- AR blood type i further defiereneistod h'lﬂrnwm.ﬁllmlllwumh

ugn refens b the proscnoe or absence of another blood group syssom astigen callod RN faue,
whuch is presest on the smrface af RECs. E

— “tMﬂﬁdmﬁumufhnuﬂynmﬂimpﬂmtblmquﬂmmqm.m

naene of ey wvaiomn i derrved from Kb mankey bocaune ids antigen w.ﬂmwih
Iy Lawmdurrimer un TR

- hmmnmnmh-nmmu.ﬂﬂ.m%mhwmmm

o

- Adlele for “pone [V cooupy one boow called “locw [ while “pene C* and “gene E'mi“h

ey the other kaous,

- The “locus D7 i of prime smpomtance because it desermince the formation of "D sntipeniy,

Jacmer®, whsle it aliornative “albele ' mbabits the formation of Rb facbor,

¥ "Aldlle IV in compleiely dominans over “slicle d°, therefore, perioss having genotypes "D o

D" barve [F sstipen om their RBCs and are Rh positive, Persons with genotype ‘4" do nol have
R facsor mod e Kb nopative. :

Pharmesty por Tohe

Kh-F sitor Lermil i jpe Ynli K Cam Danaie  Can

o o Lmitiprs [P L 0 Bsol b i F rasmi

[T} | Albwem ad Prodaced  (If | Rh™,RE= | Rb™
| stamulated)
Ervibroblevos Fortalis
" g i fortaln'materanal-foctal Rh iscompatibility results when as Bh™ weoman,

e 1o B mun conceives o child who s Rh™,

1 thee RIBCs off Rh™ fostiurs crovi the placental basmier and enter into Rh™ maother®s blood itsam,
then the mother’s immese syslom feacts 0o the foctal Rheantipen stimubas by peodecing lange
eezmbey of anti-Rb antiboders

The firvt B incosfinatible prepnancy may Bol face much problems. Bat when placenta detachs s
berth, & barpr oumber of footal ol coter mother's bleod siream and stirlale production of lups
a=onmt of snti-Rb antibodies by the mother, These anti-Rh anidbodios poersist in mother s blood
for & bong time and ase persistent rk for the next Rh* foctus.

When mosher"s anti-Rb antihodics soep theough placents islo the circulation of foetus, they 1t
Mrmolysis of RECs of the Footus, which results in amemia. This ancmis may lead so miseamiage
o sl iy

Even il the pregrancy continucs, the lver and splern of the fortus il a5 ngudty prodoce

" RDCh The breskdown product of RBC culled Miirabin lse scomlune i e e

. Bilirubin damages hivver brain cells and tums skin mnd whites of the eye yellow of the foesa
Thin conditlon is jaundles.

control of Rh Incompatibiliry

= fth sersitization of Rbv mother is avoided by a simple therapy. She is given s ijoction of K-
wniiteram during carly pregnancy and immsediatoly after btk

. The Rh-antibodies in the Rh-antiserum will destroy Ri+ RBC of the fioeass before they smumclie
production of matemal amti-Rh antibodics. The injected wmtivensm dnappeans before e seu

GENE LINKAGE AND CROSSINVG OVER

ene Linkage )

. Phenomenon of vaying logether of all the gones of a chromesome o cllled pone Snlape.

. Gene linkage 15 a physical relationship between peacs.

* The namber of genes in a cell is far greater than the umber of chromosomes, s B each
chromanonse has hundreds and thousssds of penes. So, 3 chromosess carmes i Eaked peses e
block in form of Mnkage group.

. The number of linkage groups comesponds to the number of bomologous pairs of deroescmes.
For examiple, man hay 23 lukage grosps.

. The linked gencs temd 10 be inbenised mogether in offipring, 50 waally Sy do sot abow
recombination and do not assont depemboatly. S0 the sdoa Mesdolus mio of edepesdont
assortnsnt is deviated

Types of Gene Linkage

I Antovomal lnkage - ] .
1f ees are linked on autosames, their lakage is called smtmomal lndage. Senalarty.

i, S Lin o
lfmminhﬂm.mm-h““““w

Detection of Gene Linkage _ e

e+ Gewo linkage can easily be deieciod by perferming o seut creus betwocn fwo e pases (o bexd
ﬂ:‘:mmhwﬂmm.m”-ﬁnuhmmﬂﬂnhﬁm

wwith i resesaine paneol ().

r" m
L E S
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' 0%

| rocombination (mllnm geney
v : ' : . | produce  1:1 parental 10 non. |
Exsmples ‘ o | parcntal), Thus, the recombination
frequency  would  be m.

VN = 50

- Linkad procs can be sopamied by cremuimg aver, Ehmhmmlm.mwh
pens lmied The farther apan two genes lic greater are chances of their sopantion through
CTORAING OVET.

- Crowusg onver menirmres the chanoes of pene lmkage.

!

. Cross over of recesmibmatson froquency is the proporiion of recombinant fypes beiween two g
paairy @ coenpanod 10 e am of all comnbinations.

. The recombinatson froquencics betwoen two linked gpenes can bo caleulsied by hackorosusg te
beterorypote to & homorypote double recousive.

. Izs valee i dergctly proporsenal Lo distasce betwoen ibe linked pene boci,

- Genes can be mapped on & chromosoms oo (ke batis of their rocombinstion frequencies.

TOPIC-13 : m

KDPIPII !IJDH w eecsm e R

g, Suppoese If we have more than 50% recombinant frequency in any case, then what
wauld be the best interpretation of that cane?
A, Ciene are present on same chromosomes
B, Genes are linked
. Cenes are having poasibility of eroasing over
[, Gienes are present on dilferent homalogous pair

WSEX LINKAGE TN DROSOPITLA

o T. 1. Morgan (1910} provided experimental evidence i support of chromosomal Seory of
heredity through discovery of sex liakage in Drosophila.

pessans for Selection of Drosaphila
Dirascphila is & very sseful organiam for genetic itudies for many ressces. For example;

1] H.uywl_hﬂmlnlmlq

i Senusl dimorphism

(i Shart generation time

(ip  Excellent for genetic shadies

(v}  Fairly large number of distinet contrasting traits e.g. 85 st idemtifind by Morpn and be
colleagaes.

sorgan’s Experiments and Crosses

* Moigan ralied cultures of Pvnsophaks (e to wody &iTerens truits, sach s colowr of Se ove.

. Mormal fruit fies, the wild fype, have brght red eyes. One of his coworken Cabvin Brdgrs,
chisrved &n unusasl white eye mutast male fy.

Step 1 Normal Cros
Modgan mated white eyed male with 5 wild sype red eyed fomale. Al 1237 offiprang of thes cross
had red ayes. Morgan conshadedd that red eye & deeninant srail

Step 11 Normal Cross
Morgan allowed makes and fermskes of Fi gonorston o mate snd procuce Fr preersten,. He coussed
2459 rod eyed fomales, 1011 red oynd makes s 752 wihsie oye males sy s

(Hmservations
DifTeremt ohiervations got by this o were;

. Offspring produced due to this cross were rd-ayed females, rod-cyod males snd whsio-syed
mabes,

- mmﬁMﬁF}ﬂﬂlﬂqﬂum‘-HmﬂhuﬂMl—H—ﬂﬂm
miio,

- The nunsber of recessive phenotype individuals wore oo umall
All the white-cye Nies were oaly mades. There was 00 w hste ¢ye femake o F:

Cuclurﬁm
The inheritamce of eye color wmshow scomed 1o be relaed 1o the wex of offiprng. Morgan
proposed thal;

iy The gene for eye cobor i lovaled on X-<hrommoms:. ; iy

({1} ‘muhhhmeﬂunpﬂﬂuxmm--u-ﬁq“m-
Uhis trait o Y-chomome.

{ikiy Shhmtwﬂhu!&mmwﬂ--hmtﬁ——-
emply for thal gene.

™ Hw“_m“-m—tﬂmhwﬂﬁ“ﬂhﬂ-ﬂl
- fewmabe Y o wibls —
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P, Bed eyed female “:é:ﬁ:%" ek ’@_'@

Spares

CHTipriang o st qomms

ﬁ.up 4z Heclprocal Crow Coaflirmatory Test
Apparance of white-cyed fomale provided an opportemity for 3 farther confirmatory test.

- Mnrpn-nuwdnw femnale with a red-eyed muale. All fomale offipriag bad red oyes and
dl-‘u’lnal'ﬁpnnghdw ey
. When Fi red-gyed females and white-eyed males were mated to produce F, then ball of e F:

Females had red eyes and half whise eyes.

# Similarly, half of ihe F; males had red eyes and balf white. This F; x F, cross wan cxacsly lske
step 3 best croas,

e @ =@

Sperme

Alrlllnbmwilﬁﬂﬂlﬂi
chromosonss 15 called N-linded il " T | —

imu::.mm Two humsns rypecally share seound 9995 of

Y 2 the same gemctic mabenial. it's the 0. 1% of the

- Xolimbped pecounive iralih and (o [
in male while N-mind cduesieans J| material that makes them differcat. Hamans

TPy B ol i Fomalke. Mﬂumdu—umm

. Kolinkod recesive araits Rollow sipo

rath while Y-lioked irsts &

m-“
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Sarmalarly, half the males had red eyes and hall had white,

ToPIC-13


https://v3.camscanner.com/user/download

KDP|rrep sook

lrmmasgi

Geomees, bncated on the mom-homoloprun repion of Y-chenmoncenes ase called Y-linked geney. ung

P o Ly

rmmhhmummm

Variation and Genolles / I“h“"'ﬂll

thenr trasty mre called Vilisled draits -Mmmwar\'-umm“
Ryprriric ey | on oar nunna k. ahd eebddmg of feds
Seach trasts whowe pones. e locaied on both “X and "Y' chromosomes are called * X" and "Y' linked or

Experisonil matag ia nol practically peanible an umasa. Modz of inheritance of haman traiy
e e tracod] thenaph pedipeer

it b o e X -lenlhod roooune il

Homopialanc s blond fash w0 clot property sfber an injury, hocasse i haa either reduction or
mal functeon o ooemgeise sbwenos of blond chotting (stan.

B m o hewpdey discses beocses: » haomopiilac may blood o desdy even Brom minor oy,

Oy omer pome of thas. treit wall render 8 hemophilic man. While on the other hand & women mast

2 s Vi - _ X-lnked recessive
H 2 X-linked rocestive
i | Lawa than 1% X1 Aulomiomal reecative

Mim.&

Haemophili "A" and "B sre som-alinlic recemsive sex-linked is males but haemophilis *'C* is &n
suiunmal Feorikine tradl | Sutosame |

Flmemmopbilan “A" and ‘B" Mmm-u.mum-mu hisemcphilia
T eguald chaneos an hotk male and fomals,

A woenae o sufTer freen “haemmophilin A" ady whes whe s bomorypous for the recessive albele.
A e wth s oot rocousne allelr wall depday the truit.

Hueenophilis *A" ppaap froen maternal prasd{ather through 8 camber daughier 1o & grasdson. N
mcver pusses. dernctly (roem Cather 50w

Ceeme: for normal is "H* and pene for “hacmaphilia A' i b

Phenaly s

Fomale e Maonmal bul carrier
- ~ Haemaphilc
) x= B A Normal
Mke Y Hsemophilic

"‘“IH'W"

Kurqrrll.! TP R Nl BN i “iimsnmas mere mesewseaw 5 IRRTIESRTN

— —_—

& A pedigree of Inllh'hl;lm below, Find out ﬁmd“k
hemaphillla st poiltion 5:

Others Divorders

. Teitlcintar femidlzanion Tymdrase’andragen dairmintvly ifadress o § e X labed reorsunve
irnil in which a perion has "X° and "Y" chromosomes ot in proe oa e X -chromossens
develops them physically isto female. They have brran, frmade prmitalls, o Mind raping, sod s
perin, Degenorated beibes afe alio preseat in abdomen, Sech mdividuals are huppsly masmeed
femabes but are wlerile,

Kex related trults "

o A sex-limited tralt is 8 type of vex related it which is confined 1 caly sex dae 10 amamenical
differences ¢, beard grom th i human male and milk yhd @ e,

B Sex drfTuenced iraity are also 8 type of wx selased s, These oonur an both males and fomales,
bud they are more COMMON i o KL Sich trasts are cunoreliod by s allele st m oyprowed =
dominast i one bul rcowsive i the other. This diferonce i expreuon is dus 10 Aol
Wmmmqmmihh-w--“_
“thm“.gwmmhMAmﬁhﬂhﬂﬂ
o heteranypous fomal is sl A, i i e Bkl only w B i o Bomasy pous PeoEave.
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Traits and Examples

—————

Example

X-linked recessive Hemophilia, color blindness, testicular feminization syndrome
X-linked dominant Hypophosphatemic or vitamin ‘D’ resistant rickets

Y- linked trait Maleness '

Pseudoautosomal trait | Bobbing in insects

Sex limited trait Milk yield in cow, beard in man

Sex influenced trait | Baldness :

| F——_—ﬂcﬂimmﬂ”ﬂ?-

' 7. AnX linked recessive trait which is characterized by difficulty of patient to rise to

I standing position: !
A. Testicular feminization syndrome  B. Color blindness

C. Duchenne muscular dystrophy D. Hypophasphatemic rickets
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