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asnwmsafiamsd @mpwrisar urdsasiu@wGurg Histamine &r&EULUGEDS. BUUSTISSID &evaaEst
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GSohIuiler siewioliy
GBI mausCsred Powrengid, @efiysaiBn seamw o siagiorea HyoueimpPuGmsUd, DiFed

CaTRIEECETWIYHEGD CousiGoup UMBWTET &6V OEMETUD QBTEBIL Sl

seneuenalsd Hrsualenpwid S5%FsWD SeveyLe0E6 45%GMmBUND GDEHSTNS QBTETIQHEELD.

Sreuaienipund

ﬂqmsﬁlm@mu‘) Ueiampd Faqisenend QETauNgHbHELD.

i - 90 - 92%

GG Smi%s6iT - 60 — 80g/¢
SisoyLilet ‘ - 35 — 50g/¢
&Benmuy et - 20 _ 37g/ ¢
enuIfiGeT e - 2 _ 4g/y
yGyn& & Grmbd e - 100 - 150mg/ ¢

SIS E6T (SBeHam o _LiLda6T)
Bampwid GGenmenyl B, Gsrgwn @maTuCaDn sdua SiFsemeld o @i.
Qurpprduwid, wselfwb, Gursurs, sedub, By, GFLY, Siwed aaus APw Seneled
&meoTiiLI(BLD.
CUTFDRILILIGTTSSBIEET (F1OUTL®LES 2_emelel®mbE!)
SILBBert sut 6Vl 61T
o seamILGoen (Irgrawns @ensCsrs)
Garguuleow, HsfeGrmed
alpmLies et
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Crzanssfla) aflenenayser
wflwr, ufssiBeow, HBluwimmled
@Ouraisai, GprAwmsisal, SpGurmer adfast, Qerida afflssr, amuysser (0,, CO,,N,)

GTETLIEN ST eTLILI(HLD.

GohHUYySEISeilaT Qamidedmal
1. Albumin :- &g #yeded 2 eunastiuGEng. SHAUID 1B& DHseraled STamIlLIBL.
- @set pédw Gemfed Hrausiompw dgsrran oSwpsssag [25mm Hg (3-3KPa)]
GuanisusTGLD.

2. Globulin :- @b QeusiBouy euensseT 2 eiener. @eupmist dAev Frelleond, Geoumdlev
Beopt BeopwsdHand o BeursslubGang. Beupiier QFBTPsOHeMToueT;
(a) Pirudiens smesdGupr & (Y  @Genmiugedear) GarLiyenLwg).
(b) Aev @Guraiizsl (FHEITL AN, sMyss6T (Siwiesst, GmLY, (&) aSUADEDES
sLEHIBHD. (o GCsmmiuyelanr, B @Gsnmiiuysdar).
(©) yrsliugly Gprdwmsener (Trypsin, Chymotrypsin) BEFrdse0.

3. Fibrinogen :- @& #yedsd GFT@GHEBUILGBD. GHIUMDSNGE WSaD (PSEUDTHISTELD.
GoIuyampssda Curs eulfiamss oehplulL Hrsusiampud Coraignd. @& BIOUTLILD
(Serum) sreMILIHLD.

4. Prothrombin :- myefled @& OGzrGssLUGEDS. GSGBHWUDDSD. Guripwende Caanaumet
Ursr@w. B& o meaunssluGausng alonlar K swfluworeisrs @euusre, @el elmpuis
adis@mAuympur alpoisst (Anti Hamorrhage Vitamin) eter  sisnipsbasinGEngy.

enHse U&ssgssaiaw (Viscosity) maliyrsrsaflar anmyemors gpnuGdlaing. B
GSHALPSESMBL Cuamieudlsd @reney UG audlbdaimg. fov CHTUISELSE 2 Leld Frewn HGusnm
semiudsd GmAWa Has@Gssamw 2 uGurdssiuGangl.

SOAHOUTSSID, HOFFSGHESBD, BIDUSEMSBTEED SLEBN, SHJULSIRT £ (haurésd, .sufesry
soBemeoBuenisd Curain UGN GEHTPDUTGESEILE SalwlsseT QFHTLILMLWRIITS D_6Temer.
2 Led meugpsiten Mlemeouled Gnd Afisl STTSSRTMLLELWS. &GSHulsr pH 7-4 SLGLD.

2 _emesareauruied Bmba ouiGamafsw, Genéatsna, GQarwliufow, defis@rmed, elppiiaiset
asiuer GHAW@st o MegFiuGdps. Boea o2 LDsOESGH FoHag e GsTAHUTLRHESLD
S5 FUTaIFWIDTEIHTGLD. ‘

ws o@tsusdar ealmentemas whwnr, whésfeow, Hfwpda, Gurep sPWapIGUTEGL e
Caramidaimen. Beneu rredled CapmpmelsaiiL’G GonHulst wew ABIEsING SPSSWEETE
dBoHHEF QLGNS 5560 SEOBISMTEID SPSSIUGLD CO, eaonpduiar aeb BOTUITRISES
&0S550H5TE THSHF QFOOUUGBLD.
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¥ omesyulsered @Guraiseal Ghrywrs GGIuilgar sr&sLUGAI . Beval GOSS
@oPLEIEEESE BB AbB55IFCF0OILGEDS.

¥  eiadyeo, Hedt SnEepibsd seuabiicd CarhmelsslBL AbsoTET LISHUPNS FamiEeTeoTar
SpGurmet adfsal GmHulsd el ILGHSEL. Gee GOFH 2 L 660 Grruisefled @mbH LUTHISTSHSLD
usTitSEmEETTS  CasmiDubGBameT.

* (OZ,COZ,NZ) T st GBI SSreuaienpuis Hed SMIFOTS £ Led Wuausd aBSSF
QeeeoiuGdng. O, o1 CO, o rCGLonaECammimiLer Caibg GFEgPunisais abSHHF

QFsdeulIL{HLO.

GHAWST BV OBET [o@® : 17]

)‘ws(BanmS\s\')

QF G YhumnIS s
OB

ot it e @ LBwtb L
PBlam i@ SbODESBILLD

pEHleeopmy

2 @:17 srwapliiuit GBS - BEEGS STl CHTEE

¥ E@Hulsd WD AUMBLUTE GHHSEOESAT 2 TN, DIEHANLITE;
1. Gastigondsefunsst [Leukocytes]
2. QsRigpmds GYwmser [Erythrocytes]
3. yGumb(Bun@;ﬂu_nréJ&'&r seg GHIFAps G [Thrombocytes or Platelets]

24



GSHIHBGW DIHDUT

l
| . | .
e Qasgfuid Lou o 60 PDmpEGPL  Hempi LOT& (&
| ‘ SIBLOUT ' SIHLOUIT SIHLDUT GWund
Q&g LWL . .
ST apeair  LWBeors
GWwib
CrrGom l l
SIGLouT PEVBITL L pLBmeoBIL L  reGamiels
wwGeord wiBsord wwiBsomé
. D) h) WL i
CUENEVWL|(HE @!ﬁ| &Y &Y < v 3
&b &b &b
. . . (BBE
GsEGHWD  apemTip BHBenen FFGaTLe0 Ao 6)
brig
- J
Amioesia & |Plwimien

QraiCsusiLyosnsFuilaliBBE & bSIS S0 0G6T CHTRIPID [Blonevs e

QamGIlWmBISeT [2 @ : 18]

o m :18 Qemi@Puniser §

*  eulLomen, @@ ‘@,gﬁsurran, sGaupp SLEUCUrED 7 ewwsGGDT  WHDT  (um) el L (psnLw
Sl EECT  GFEIG WS ENT(GLD.
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* GemgPumsals Spadd Bweysesd Seupiar QUOIOTMEISEHLD  LEHSH SIS HmDUled
(P& WIS HIUPHLWST(ESLD.
Qomig L) sTswreiisens
Spenfled 4.5%10%/¢-6-5x107 /¢
(45 -6-5 Bed edwen / mm®)
Quenienisd 4-5x10%/¢-5%x107 /¢
(4-5 = 51860 eSwen / mm>
QoI DL Saraieney [Packed cell volume — PCV]
0-4—0-5¢/¢.(40 — 50 / mm®)
sgnshl Ay sflsanss seamsusmsy (Mean corpuscular volume — MCV]
80 — 96 f1 (fl — femtolitres)
(f1=107" litre)

#Bwr @ Genriisr (Hb)
oy eled ——-13-18g/dl
Guesiteniled -——-11-5-16-5 / dil

dl - decilitre
(141 = 127" iitre)

syrefl fApgiefsms rCwTGQemmis Seareueney
[Mean corpuscular haemoglobin — MCH]

27 — 32Pg/cell

Pg - Picogrames

Pg = 1072 gram
gyl Apgieismas aGorGQamiar Gamley

{Mean corpuscular haemoglobin concentration - MCHC]
30-35g/dil =eomsen

*  QsaiQeoua] wimsFuladmHa Oomig I Pumsst elgmsAwmL Saimer.

*  QFmigPumset GoHulsd 120 prisense wisHrd e uimpLalmeed. Tt  wesieniyaled
Siveug FIelsd SYNSSILIEHLD.

*  Qrig ks, Ben aayselal obsmsaland, S eI, UEEHD aayselgid STeawLGHAsID

GFaGsauaLwFansulsdimhs Caraipdaimer. Bemea GHAMWF QFHMLWIIPE L Heneosalar ToF
Qssodlaimen. GFmigiund edmasHumLuyd Cawepenn Qsmigsusmsss [Erythro poiesis] sismiu@io.
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Haemoglobin eigoid fléassones yysb Gemigfusdauer steniuGeng. @& &Gmmia, Gmbaud
Qsremi mb (haem) eigId LUSTTGSRIETONEIS. BUUSTTSSESST elBHAWMLULD Qamys fuisHeib,
QFeileuety Femauleuid o HaurssULGEDSE.

ryefled  ol0evg weameRtgelled GrmiGumisst  oufldasiuG Gurg SiFeeTen  LIsuGs)
SIfGamalemGTE 2_mLssiufn. Fb ugHulision Amwy Ufs0sGssiu’ 6 Frelsd Qurbriar.
[Ferritin] 2_melled (@@moemusd Gsrami_ Ursw) CsfssiuuGn. Bg 1Saup CemgPu 2 Hugduied
2 UBwrdlsslupld Swoeng mepBorEeComlal oLEses ampre o ULGWTHGSIUGL. WEgs Fb
wessmpisat @ Uhs Boi Qurelaammer eddpiar (Bilirubin), 9e9Ganges (Biliverdin) oys
2 mLEsuul G @nglulled Jss55oTh o enaEsTauTuls@ SIILULUl G 1S SIL 6
QeuefGwmmUIUHLD.

2-10 Webelwesi QemigPuwmiser wals 2 Lelar @aQeurmp Osdsaiand oyfésiu’ G Srdul®
Geuwiu.(hs Garemig®hsEmg).

#BLTGGmTIa @l fFmia @amanbs L ArGwNGRamimas Carpnelsen. @eelsn dsemeay
gLAsa samsAaGurg aBssiULE 2 LDSORIGESEGS SLHSILGEDE. SomsMaHbE

CO, mupp @5 BEFUIINEGS &LSZEDE.

Gamgfwesuradsd (Erythropoiesis) dareniLed Qurfipsnm gamisr gpoob &L GUUGSSILGADE.
o Lo GmigPunsmars Caminelsgh o685 olssda Gomghumest oufssad LGS,
2 L6y Gmd Sl gouBGCUTEl Issg S SKpdastd Kevsydlam o wit weneoll 1iFGEFmSEhSGF
Qzcogd Gurg 2 L paomseneEd Gurgioraiets O, detwmosd ¢ s CriGEDs. @euGauaneTuisd
saiyosms graviLiul G GemePu o pusdl oidslésinGdps. osialsnw O, upprew
2 L HEORIGELEE goubBl Goaumenseflled Apmresste aflssiGrr  @uruipdier [Erythropoietin]
aid @Bl &rssiLGL. BaCGamBreId G wFmFmus S  GomiGIOW 2_(HaTSsHMmS
oifEfsHng.

CemEigusdar  GomifsdsenTeauet.
1. O, aumwemel 2 LHSORISEHEGHSE SLSHH0.
2. 0% CO, » 2 L peomsaladmphs BOIUTQGE &LE5SIH60.

Qeuewt @D

@ewou ugaled Quilw GrHbsmmEsMTEGD. WIab &HECETHIL .

8-15 um eWLemLweea. 1 BeSDpt GHHUID 6 x 10° — 11 x 10° aewieadsma
(6000 - 11000 /m¢ ) Gasremigmuusred QFEIG I fumsmer alLd GmpansGe &reluGESImer.

@eeu cpmim gsier aumssGilumer. Siensy

L Aposel QarewiL. GPWEISST (UOIMhEEHOuRIGIHWmSaT) - @oudnfisd BHEN6 HTigsHe
(Neutrophils), ##@amiied siev6ug Difsommgaet (Eosinophils), apeopmgset (Basophils) ereiues
SILBIGLD. N

2. dpwssiwpp Gausmiglwmisst - gnepé@Piwd (Monocytes), SewisiTe@Auid
(Lymphocytes) siaiiLet @860 DILBIGLD. ‘
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*

*

Amoen Qamewi Qeoues@UWIBIST (o m

BHPmeBTIy

2. @®m : 19

@ma QsaiGaay wimsledmhsl (GOGAsGPHL S@OUT) 2 Heg us  elGSHilgsamends
sLBES Bndulsd Gomd imalmw sientdaimen.

FTWEISMET gHEGW Satemwamwl Qursg HyroefiQsremiL. Qeuenig Pwmisst Quuifle iuLGSeaime.
Eosin Gureip sifleofstwgems gned Qauewi@ kst Felammilsssi [Eosinophils] sisdevgi
SIfleoETHaT eeia)d, &1F QwgeSal BoFsFTwshemg gOG Ceuswigflwmsst gpsvpTRSaT
[Basophils] eieney> @@ srwmismenwpd gnEw @weoysieneney FEElawsv prpssir [Neutrophils]
aslah SmPssElIUGEaipeal. BHBme Bigsel FTuHens gomad &55M0Y Poorss
srLdweflé . .

BlemmeayL 6l welgaier @mAulsd sremiiuBL GeusuGouml eueNHULITET
Qeuenti @ Pwmiseflel 616miewildens.

QeuetiGPweuend asa&rcgso’ﬁé:m& BroOmIeis(QLorss)
x10°./¢
Smioef Qs e eneu
BHBIEN VBT H6MT 2.5-17.5 40% - 75%
rEGeamiiso a6l 0-04 — 0-44 1 - 6%
(PEVBTIQ &6 0-015-0-1 <1%
| fouosmilwumpeney
S DEDEGPWLILD 0-2-0-8 .2 -10%
eI (@ AuLD 1.5-3.5 20 -50%
a0 £:3: 1) 5-9 100

GeuswiGPwidh A1 QBTe0H6

BGBene Brgse (Hei@Pwmise)

QeusrigPwkissiar Gurss asmaismasulsd 70% g B QaremiBerenear. @eneu wuligimend
GTiE seauflgieien SoBISERSEHMLWTE HOPHE SasHmL Qasfisamst  DienLULILOTHDVI6TENMmEY.

. @5 Geweigpenp eaGuruizsd (Diapedesis) _[9_@ : 20] eremUUEL. omdmba GITOHEH FHUCL

LGHEEHHE o smFdapa. HaGHwus GFwed aped CprysILTEGWD upBflurssamen
alrds FOUTLmLWE Gslugred soupopn SiPsSEme.
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& Sl s s soai

Beti wulidsea -
¥ . l Qe B Wi s svrsi st

FppiienL Geustl
@ ent_Qeuef

BOElmeoprg

/] pEHapTe
GureILTSSHBIL-

iG] SUETY
(GuimeiIurgS gL sin)

Qmsmh@;ﬁu.uﬁl&dﬂdl SuiuriBurell SimaFey

*  aeBeu pHBmev prgsefar ysTar Asmfsd 2 Leal@us UG bl QUIGLSEDEE (WsdWwTs
BiewIemBISSGeT) aAITHEI UTHBTLILGID, S QlgassiT Gurelin sy QUIEGLEMET DBHOIISIONELD.
UWPSmLBES SeomsenTed QeuefGumbmiu@Gd chemotaxins SIQILUGBLD  @TFTWT  LUSTTSHEIHENTE0
@mas Gupeney sariuGdamar. Guweaud wHewETEIESmS Ha@Pws QFwesd apsod [o @ :21]

& dlRTmenT.
ol D 6w s EIekem it Gumelliiungib -
17 ¢ lr7
“|\ r,\’
Gunefliungid o o ¢ Gameamiuit

. [plswisTnEIESlE STt

o ® 121 BOMmapTysals HeGPHLsaswIs)
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pemiemmdlsefia GsTHnms, Benpwiurdiy (Wowdm Brigd GhSHwemeay, sifEmud, Sigut Lasmub)
2@Csu gumsamisst (diabetic ketosis), oiflseney UmaHHe0, TUIIPND EHSSHML IVME 6N
2 uBwrdlgse, eréGslwm (Leukaemia) Gurain Mlmeoseled GmAD FEHEH BrgseRe
cremieidbens P& fsLaing,.

magss GsrHpmsulsl Gurg BE¥eeBTyEar, urHéstiulL @PuE &eoms &eflgiw
Bembise Pumsaiigu Interferon sgb LEMTssD o Dussh Gounmss HEHGADS. SoHDeie
smeugs QUBpGueng Interferon MByndadmg.

FFGeTTL V60 B 61T

Qésmseaied Sfisoraemea, G SHnbsl LU Lpmsew o Lpurinseihe GmdHemu oG
QeueiGwpidlsimer. o +ibi- Caitelsn £upelten GanGluisouid, o emEETOMTIS QETGH, Haursd
Cared sauaubiieien F50G0aEen, CUITEILLM, SEHUML aELIADMD amelGHELd GLsiFsie).

SIBRW QUIEGLSEDSEG WeHAWWTES L. (Hemtienissfe GROLWITENISG ahITs, o I ame FeGamisomel
LIT G166 T & &l 6T 61

Histamine, Plasminogen e@uaupenn bhHsowrs@gdamer. Plasminogen eigmugy Plasmin  ergpib
Crrwsdea pGammgurgh. Wentetlar Gprdwd eulfioa o oLg SIfEEH BuedLLLIE.
2 b~ GGIYSDED, U opmeuded 2 eten dpHw Hevewsalled @s ukCspAng.

Asthma, Hay fever, o ewey, w@bHa easiuapprsd ghuBn o emiellsd, Gsmed Mubsamearse
CGurain geuaunemw Bubsmaseied reCamisaala aaialisms  GHHID SPsREdHsmE.

eodus reCamisosida amiaisms ofiflasd GuhulemLwred syssiu@Gd @Guremend (Hy-
drocortisone) &L EUUGESSULGADEI.

CLPEOBITIQEH6IT

‘Heparin, Histamine eigond @@ usnisgmsmens syosdaimen.

Histamin soer eifles grewip wulissewes  seufer yssiGh samwaw oifsfddng.
Boamed AaiGPunisaia sensea, urgIsTOYD ugTTsmss (UDGUTEHRMANSE) seaua G
B GouelaensGen @oGarss Qe pdngl.

Benpumiseiled psopTpEeT HIQBILL Sseomse [Mast cells] aan ismpasiLGHima.
SgBrLL s SeumseT Histamine gupd, o evpgped affwrer Heparin gguup sys@ib.

Spioesiwmm Qeussi@OIuIsIEH 6l

@ssoomse SpoaisamDp GPWaGMAD (WLML DIONG SaegeliE SUQaTaT &heneuuid
QamemiLeneu.

Bma B aumsILGL. SBHEL a1 Qs GaumiGIusHs 25%-50% Renar o QasTaingma@id.
1. pPemgirégPwnrser Lymphocytes
2. ghenpésGPwmsst Monocytes
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BITB T & HUWIBISET [0 222]

2. ;22

Qurﬁm;ﬁ\mﬁﬁé@@md; Sfufempid b

QaGeauaiywsmaulsd GonAsGPW DI mHa) ApsHuembs GoHuilaet ugalidea
2 L aflgysiten  Hewifir  @em|pimIBeens GeamemLdpg. omE e 2wl LiuGdiper.

Hemmbirag i fuirime BensiFsyind, wesisyed, QupEXGLDFaT aELIaIRD oEs Garfeisd sTemLLGHDS).

8o azwore Henpis@fumse o simer. fo Goumensefsd Geneu @remp saissalunas
GamfbuGdsn Curdaunb QuUIGIANE @aHmenhGs Gamcorpmideamen. owemen T— B @ Hwib,
B - plempiéefuwd oy

- T- Pempidguwd Thymosin eepid PCwremed zwss syiniulsd galGdamay.

B - pempis@uid o 1edar Goup ugHsaiasion, @liiurs GLDaauflgusiien Bt @enipuwikisenmsd
galuGdlapg. s Ing Qv aomssdigud Ho @ErHulsd s00wre el luGdmgl. S
Pewdis  Hpiesemdsefaib, wemienfyeilgd, @Losaufiaieisn Mempr @evpwiriseieid LS
meussILGEDS. gauiulL Kenbis GPwrisst 2_ | Qeodfunddsmens shAeEGw Curgl imsuseisd
sagGIaIoTa UTHSTUY QFwed Hpewast almeSuenLuib [ : 23] @aQaur® aumswDd Bm
galLmaenmal Ufluw. eleemesr G seomsst (Effecter cells) SupPNGs sealsgeunne
2 L GvAflursdlsst onfliumg ead@eld@w. Ferarassamsar (Memory cells) pBewmi
@mpunseis sufuiGbas GuBSSLMLWWL. GAUEHELD SNRIBEHSSG Dupial HaNgsieunren
urgismin] @ueosnu &L GGIb.

T - plaoplid@fumsiss o L Qeodfunsdenw (pse ppoonrss spAaed Gurg e uling Yl iu@G.
slemeneysm Go sevmimstt (Effecter cells) o 1 Qeavdfiwnadenws Grrguins HeigPws Qawed psold
SfEGL. Peatadasmse (Memory cells) soveyrar mriuf engeng (cell - mediated immunity)
GarhaEw. ¢85 2 LOeodllurédows sHHEGL QsTLITE SIS 2 uMfrig oo e
peanpis@unselas QupsssANEG il uGsEL. Yosalear WW&ETHSLOMB6T, URISHSHEET,
uppfwnsset, Queldedst CGureim GURW (WSSaHNI HBEISET, MmeuTaHSsT, LDIBETUIS HevmisET,
wrHNG GelwiulL. BmPUsEMmST sausT 2 LQodfursdsas (Antigen) GsmMPHUGLD.

T - peonpisgfunsst oCHs @Ienwaiusmisgsrsmer o muss QFuifamen.
albGLrsnsaiser [Lymphokines]. - @emeu QubhAaT semsanstd @R L BLH5IANGS SaumHaRmen.
aoGLr@sm Alsr [Lymphotoxin]. - @eneu pediemmidssmend Gareodsmear.

Beiy@uCyraigei [Interferons]. - @een s&vHHeT waTHFSH QUBHG MBS 5B SeBTnent.
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B - plempiaefud
Pempi  @enpuIBIEEnHsHE
(@fiuTs  GLISE)

T - Pempisgfuud
MBHEFHTUING S

T - Bewihind@fuid
JoUlUL L&)

B- gﬂsmi‘r&@@mm

geouliu Lg.
N .
wﬂmmfﬂ"‘; . . D L6V LDGU&IGGDTHG{)
Blewons i & Apies @i &1 AL e BB & pic i et

|

T - Pempis@Puid

B - Bempis@fund

2oy LUULL &I oo euITT oYL L UL L&)
allenenaysmL iy Bleneiay aflensneyasmiig Blenssiey
o LQeAfursd  Biidiemd e eroLoms eoLd B emd
SiPssLIuL LG l
SpQ@urgp Qs
2_pusd
T 2 LQeugfluirdd)
SIPSEOULL ).

2 @ :23 T,B Henpis@funsaia elmsHuw QamPnun@.



2 L6 FHF o Lalielien seomsed@ afrnas Bt agmss Caromeliugodme. Bsne@d
argemid PO oigsnsasss@h @& wLGUUGSHSMEGW [Suppression] @eoLGuiwimen
CrrgPwnen soFleme sTamiLGSTNGD. FFoBloma GEUUILEGDLOUTS SeIETILL o1 QB
[Auto immune diseases] Gzramidlament.

B - Pempis@flumsst menanmidastrenn, @eme &ré@n Osml Adsemmend geautiuGaaimen.
der oimeu denmerdion  sevmisentes [Plasma cells] euenithg UnQur@Gmdfssmens [Antibodies]
(immuno globulins) syédamer. @uiDQuUIEGsTAfssT HaGPus Gowens HAsNILSL 6
Ggrifdismer BHEHmOWTEEGASMaT. BEIG Pooaybsamsst (Memory cells) 2 1 Eps@Au
pliuf eng g  [Humoral immunity] Qar@sslng. Siwme Qsriips spfégn 65
2 L Qeodliflursdlsenmed grewi U’ G eleensy &TLEGH Seomsamenuyd, IGUTEHRsTHfsamemuyb
2 EpaursGEanar. @65 InCurGRaAfisamer o HaTEEw NeTTaOTESMEISN  UPaMUMSST
[Clones] eien1 SismpdsLLELD.

PDOME GOWIBISHET [o @ : 24)

~ . py

@D D@ BIWsISST
9__@124

Bsleuilu somiset Gy wimsuledmbs GCorapdamear. Quiu Susmyalss asgere

&(Hemeusds QBTN (HHGD.

Baunmist e GHHuID sHMCwme o uitiurs sesuw. HagPuwrss CETODHUEGD. Gaumde
BenpumBELST LUGhe Gupbisiaants alpsAwumLwh. @m eigorer semusend Interleukin — I
(swgdnsnan Pyrogen) eigid ugmidssms 2 pusd Gsuwd. @& ufussdiPfsd Gembbul G
pleicnEdsaiar GETDmILET Qs iysLw 2 Léd Qalufme 2 wiab@s STIRIONS SIEDOWLD.
Guogubd ryemsvg grnetng #sv globulins &emsn o MHusE GFOLISHTIGL. JGHILE oL
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* T ulpuden Z Canlyeipha Ao Smsscion sisde @mpss Bamemsdamar. 65 Casmenuied
S@FLLTHAE  oLWiLGHUT wCWTHE Boser ETEIILGHMDT. GeDeudei US S5 SIS @
uGEWNS SMGasTens sreswons [Hexagonal lattice] @uom@UBSSILL Geitenat. Seraliungded Hev
BLrsaled ogHar, wewda Bompser gamaGLEaTan salbasierer [Overlap]. B Huled
G0IBGCGpsboraiemn Crréda gsiGarm WELTHa Gapemwulh Gl 6 HBHa Benpssi
Bouumgd srempyub. Beels isHar, wWCWLTAST Bowsiar QUEIGLIBSSIMS STJaUILONS
SMEULTSHD Couml U REMET (QUMEWIEISEMST) SIDLWITETE! ST I(PIgULD.

¥ wBwrds, sipdar @empast Caibs A — ulgaw Cerpmelss, sBHar Bmpssi |- uL igenuwig
Campgielsdaiper. A LUlpuidT mLwWHHD (HOFILTSS SETTUTE 2 6TenCUTSH) BT 6O
uGHsmear el amomw GoDbs @6 NCsssmss arammmbd. @eell g0 DISHAHEDHLD,
wCundaisepd salms o maudaome. @ulgGsesw H-— wie [H-Band] esnm@n. H U gulgonn
SimS 26 MiBH @G Canlh SMemLuGL. B M Gar@ [M-—line] eeniiu@Gn. @g ubSIDUSELOT ST
LA Bmipsmen, Seupmlal Beigder myeaurdl yeefulsd Benemtaaaing.

¥ wBwrdlar @ (BHS @) WEWUTAR LTS LP6VE dnDISHTTED pang). WCWTHar (pevdanml
gaidled @@ Oseflaurar ugdsmen CaumuBssonL. Sma Bl GaTeiheural UGS
(wBwrdlar Gamed) Wb ST @B SHSSH0 iWLHHATEN CoTemugaTE LEGSLD BEL.
Cameneugaurenl UGS @58 B® CsmaagaTer UGHBME QETIYHEGW. eIGauTRTYID
wCurdlal sme eaalubL. GCaTaTayaural Soa&EN QUWESTE GoL Qeusflsefad
SILWHAGUUSIL & BepuiaT LssLILDWLTS BLigs0aTamIGLOHEGWw. Dpamed Beanpuls Sienyeaurd
pas gl Bsamevsen sraiuGaudome. uilytssd Qaupg susmsvwip [Bare Zone] eraiu@io.
Beual g0 SiFgle, WLEWTHG @evipsst salens o muGL &, LEUTAFSMOSTT SiHEHWLsTEN
SiHIT BMPHEPL a1 Bmmh gD Qsnaidainar. Hmevseal Bevemiyw GuTgl, Dimeal allmsamis
Gaprppelssl@iper. @e almsbu smF GNGUSDGS STTMILIE SiOLASTDG. Belalmsmus
Carpmeliugn s Casmeawnar a8, ATP eow BiuuglumLws Qewausred GorhmelssiuG.
wCwrdlar smevsear ATP g& GprHwud Guraip GsTAPuLE ATP ew ®rlugluesLws -
Geuidaipar. LEWIAGT Foovss JBHDLE @G SmFWsNmelasTon Ca’* Ganlley
wLLseTe &L BUUGSsIUGEDgs. LOwrdar ATP ga&, wBwrdlal oFHhai @enawioursd
galalLuu@Gy. @5 Gesmipur® Mg* ae MHerTAsstuGL.

* opdar Qe (Guwedel @evlp) Ganmeneuges SiBHST (assmmssnmed (G -oiBHa) et B
smpenenLps (Helical) @enppaenmed gpsésliulLg. Wy SHaT apossmmseEpd @mmts
F - sipdal (Bripmeunsan SiGHa) o Jimpssiubn. gaGang (ossn G isHoil @i
ATP apessan @memsbsUulBeiansis sGSULGEADS. oipdat ATP gs QsmPbur® ageremd
sTL Gaugleomen. sipglal @evpasei F— oigdomaas QaraigpliuCsrG Gam &
HOILILTSHRBIBMENTUD GETawnghiSama. semeu QauGur wluwmdsr [Tropomyosin], GrriGureisst
[Troponin] ey, QuriGur wWCWTAGT Came®BaTe BTHGLUUTSWTGLD. RECETOG (IpmaTSE
(e enewibgl Bm HpeTwmouren @enpasmens CsrhHmeliugi &1 Beigumidlsd F— sigdamens
GbaID Semwbgetenar. QraGur wCurdlsr gemssFamsst Quirfipapamws QsTLEDmadbELd,
posse Gsrnuriesr yfidma. QrriGureier (B&,rrmsmgsuu yrsr@l. @& wpsim e u
DVGEMNS CETERILHI. Dlene;

QyruGurefiesr - T, QrriiGumrefier - C, QuriBursifissr -1 e1afiLGTEUTGLD.
GriGurefies - T -  GQymiGur wCwrdlener GrriGurelig a1 BeremibaimasGd Ggmfaman yldng.
QrriGurefiet - C - Ca’’ oWSEEHEE 2 _miiamLWg.
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QuriGurefier -1 - oigdar, wWCLTHaT @mwpseEnsdmulsd  Hewd BMLHSTEEHSMTE Hev
BuBsmaseiled BEITAEGSI BWEOLDL WIS

BssmamIyrsEIsaT QrsssHs Ca’t sweisst Bevsvrs Geuemenuiled oAt - wWCLTAes
BmLggrasnismen  BErTHELEima).

“QRMItD DIVDSHI GRIDIOEO6TS” SrewLmGum
The “All - or - nothing” response

afidgems BIOITEIY SaIBSTEEQOIMIDTE S ILGD GUTSH DIF! SH(HEIEEMLD DIEVEOG] S(BRIBITLOG)
Gurseond. SpeTed HBESND Blow GCuemGwruiis sTwiLed omn GHEs GSIEs wLLESD
[Certain threshold level] (g@uiey oiWssW - resting potential) oiedevs SBHE@ Glosd BmIHH0
CoemiBid. gaToum oG GUSHS GoroL Pubsmasens@ (Any set of Conditions) @& &smés
e wiams @osGL. @pPomouls) grai el aclomwow SPEAGETH Sl HMEF HHLS
SFsAILCHT sivevg CerpmelssiuG elmsuler oHsMiGur Hepwr’Lrg. @4 Gaxmpmuun
“@aINId  SiVG QRMILETS”  HTemI_HCUYI 6l . HDPESILGEDS. HMEBTIF F(HEHHMS
JOUBSSIUSNES - uelenowDD Frewn s, GsrE54 #p [Sub liminal] grewiLed aan SinPR&BILELD.

" gnewiLpBuilel (spésb) Ui, sos sof Qauiuofdsisrd srvgslky [Absolute refrectory
Period] dlLs@w. 85 s1ogH sm&F SHES (PQWNG. ST WOSAID AISIMIDWITHT HTATIL 6O
Bs s105F0 HGEESMS JOLGHS PUD. HGHSED Pepboia somr sag guia SWES5MS
Berayd>  evpmiss omE Pewd swasels Qesmfpur’ RéE a@ssULGL CBIGL e
QauliLofibsrd  STevIom LD,

apstienpgei(h aflevElG sl ausionl BoSmFuiar Gsmppuri® wpam.
SmFQurain grewi LUGOLSE i QuTlupenns CaMPADUTL L (GHEGSN) STL.GL. Baamed
HME HHBIGOND VNG HME B SbsEsal Bnésors Qmenssiulpmilas, sSms
BensAled THOL eigiad PapTiosd FHmasGnGm Bupamea @atens GaThmelsssor.

WIPTE  &SMWESG GHITE SDE SGHEGHN FWELF F(IB/BIES 6V [isotonic'Contraction] sTeTUILI(BLD.
smslia Benggled wrHmisseonAmulie g swwrard semissy [Isometric Contraction] stemiL@ip.

gomsls sGRsHsTENLHCUDLDN Saeauier smamsstsd QuEbsmeulss Kymograph &(mell
vweu(GSE @pwie) GelwiulLg. @seGurg Gupiull eyl udayset Myogram  erer
SimPESEUULL FHI.

slsgram_Qeonaiemn smFQuraing Gsrhasen Cursl o Langurss e nCumnl (SHHmSswh)
ayybissiuLtg g Cersda IaiGar (.05 GFd) SILIGHILLE. SBTUG 505 QRMDE
HTERIL60  UPRISLILGSHGD, SFILMOUD (HBESD) SLTbULTAUSHGSID @eLUUCL @& STeob
weapsrews [Latent Period] eremiu@. deient sees smsésw elegans mKepns eolems
ComppelssiulL gl RF sGEEHON SBES NUFMS aETILGLD. Bepeflu srteob (.1 Gss
SGD. Bessd OFTLAGBS a’-@rﬁuﬂu.{ HMF BN RS Haiey usms e@LLGL. BRSNS
Pl @&re (0.2 GFs) abH5I. @B SMNEIMEF HGESD Smssslefupiy [Muscle twitch]
sauBw. e®; SHafid Hef Buinls WDETML, HEBHED JVUHMS, SOT6] JAIHMHS CEID
WD Bensusanst Dlsugteiidsond. [o @ : 27.A]
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* waporag gremiiemang QFmLipg Paie CprsdHar st BreviLraugl SMWLMNG SHHFHGHE
GarGulen (prHwems @55 s @EGem®m s SHefpiy suery GQuplud. @
ST 0BEMHS G @eoLUULL &T6e0 @enLGeouefl GmnsEsOUL LT ((WpHeoTeug GrewiLpn Gumler
SHOT6] DiUSHms LIamoNG al) BUeiLleug &SBHED BEIpw. DLeed @S (IpSe0TaIHeT
Buwed CPGBUIGBAWSTEs Biwwud [2 @ 27 : B]. @% GwE uetend Gurealp (Bumpy)
BasrHpsmps QarTemiy®misGL. BeHa alemenaurssd CHTaAIPILD BIMLTMGE SH(HESLD, (P TS
sHhoseHHmmg all. e wi elemsmws QaremigmsGL. Belalmeney GQLiplwmps onil L e
[Mechanical Summation] eaeniiuib.

g__@ !27.B.
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(h)

(¢)
e :27.C
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(d)

! tx[bmb /0.1 Gss. B Cauanenasit

¥*  greviLovse sPEMEsULRET (SiBToug STILOSERSHAMLUULL STed Gmpasiuger) CuGusien
PYEG GoVbG, sMlsHel BWHBOH MPTE EBMaMbEH (Salled) DRSSO DI SO -
GP$S wTPT WLLLWD eumy gliF GFaimd HuSTANESMTD. HEGNSHS WLLSHD DieleuaTy
ofis CErsdnG BHEGL. SPTeuH HEGREW FME HONT6 Dousmpmwud STLLIE BmbEGLD.
@prlmeoulsd ens mileued [Tetanus] Flenmsoulgieengnas smpluBw. [a@ : 27.C]

Cry@emiCaumemset (-5 OFb

*  midyeusd mlemeoulsd srewiubGl e wi Bupeeaull QupnorenGlo FHMHF PHIDTE 0 (HUTHSESIgUI
Buymauis o wi Guporenor@w. FUyReme wyalan] Pyéss Woungl. SHF Sy
DIMLHSFID BBy BisaipieihHid.
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SMFF FHhBHU Qurilipenm
% 1954 @e¢ H.E. Huxley, J. Thomsan eigoid @meumid, A. F. Huxley, R. Niedergerke staiid @meumid
B0 CoupGuwssate opuwia Grugda “awss Saps Gsraisms” [Sliding flament theory]
PADD HMEFHFHSBHHA  QUINWPMDOW  6l6Nds  (PRIMEUSHSETT. somIuuTsHed A ulgule
pomd eLGUITEIL LIPTHAGES SMEIUTSS BLLOUGSID, &@5&uu@sugjw Mapsugts Beuelm
Gyisend salssaiunss saGlgsad e

* @Amps smsiursy Bosems wnpobburgy Bk Caeitlmenbgein owdar, wWeLITA
Denpael AP CLGMNEIY WSS GrupurG Papasrs SPULFPUETS o eimgl.

* s@asd Hawoburs sgdat @epsst gmetursdar mowsme Crred o L unions siemsdasmer.
[o @ : 28.a]

A . wBwirdest

-----------

e @ :28.a
SMEFULUTHS HBHEIG S0

---------

Trrrrerreer

Sbdebdd

AAALASARESS

TTIVESTRTYI 44>>__
bbb dbddd. B

* wewrdar @empsdiar smeoser Qarwelsst Gureng GeMPHULG F - ssdpia on &Hss
populs @oanbs GRSGU utemsmers Cgrpmelsdamer. et s B0 &Ny
Blevsowemwlenu wrPpplé GsmatusTed SiGSlar (posampser Guwaiw A uliguigieiGen
BpsésuuiGaaneT.

* GulBew @A L Qrweiwpemp YisHurssiulLgid wCurflar gemeoss Sibda Bempuisdmba
sPHOUUC LD wCurdd Fmoset SiHHar Beopulemphey SPOOUILLEG SiBHIT@mp adtw
CauGprmp BLiFe GarelsQsrerdaimen.

¥ sevslungg sunfia WwuwBansHe 30% suey HMHES (WPYU. GDISGUUTERISHT D HuTSQID
SIHPILGUTSID SNIGSN Causshaslt QuIMSE SPSSTD BsonD. BF FmFFaHeEs Cusimd
QuUImIBAGEGWL. BF QeFupurynes Csmeawrer 568 ATP YmasiuBGausted Carbmeisslu®L.
GNSGSUUTED o_HourSHe SHDIIGLTHD el LD @a@aureaiar Curgid gaG@aurm ATP (pevésam
Wens&s0uBLD.
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* spGurs @& Gamms siauGss fHurs ghmeGaTetetiu Germg. Bminigmib alenFu|HeUTSELD
QEWEIIpD HBLLY - H@Essd - BeooLulmanggs Gumiiepsnp [Excitation - Contraction —
coupling mechanism] ei@1 QUi SiePSSUILGEDE.

SIBLLE - SHEIBD - QL ulenemishsHeo
* guiay Memeoulsd semsiumsg Mgt swasmenyd ATP evwu GPiss Geflaled QamemigmseLD.
apamsd Ca”’ sweiset Bsad s Gefaled sreaminG.

* @pPomouls opda @ Udiaméu Beveulsd (off position) sremiuGd. SipTas WEWITAET
o @:28.b s@FILTSHD Bawpd [51.55@)514&61'1
SiBHe apeobsafial Quselu@enpsst  WEUTAR apebsalidl Spbs BWPST

e | 57 BY Z Gsi(
>w (e r—*———]———n_z\.ﬁ\l

wCuwindler wpevsdapieiauTed @, rdei ape&Faia SV

gy Mssouled a@g‘ﬂe_ﬁ @emipsee @mmum.ua's_&,ub SHEBLULEH)
GnsGIUTD Caraipss SESSULLETNS

SOOI g
9

" @enemiugd ubsld

ATP

23

SABBIEED SDLED;, C7 SER @edoibe GusIBUDEN  ogunie pmeush ATP Bmampe

Bomamze); HEEGD eSS SISHOILEGSD

Caz + Ca? +

Ca®* Ca®*

WOWIRAR (PeBIaDISETET HEDEVBET @@&@Uunmrﬁx&msﬁgb Ganpuelss!
DS BEpETILD USSBISEHL &I B eneTIHen.

Ca’* Ca?* _Ca’*

Ca™ —Ca®'

w@wirden A’I.‘P BiiuguuenLged  somesai 90° Welpha 45° @DG é]@tbl:\gs\')+Pi
sieiGaumenuied oipHar Bevwssit BupssLLGHED

g 0324 Ca?r CaZ* Ca’)4 Ca?+
| _
soFwsMIBFfpumaulgeia @empweiulelmbg ATP qurﬂ(%mﬂw(%meﬂsﬂ, ) ATP
FHOOEEHLE BB BEanHe0’ BB opBafe @mamuﬂlb .Uéw’rﬁl&ﬂﬂﬁﬂdb!bél
AIEULE Gap LeDsepla @memu SpIodhsed.
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 HemeY Gemenilient JDUGSSID. GG BPiLGH HHEHSUULYHSGD. SISSHILE WCUTHAM Hmessh
SBF Bewpae sMH0s wLTdar @empulst Bat siFded @ausslILLYHEGD. [2_@® : 28.b)

BIDLS SENHHTEHEED QRDID HENG grewiLuupw Gurgl, wearayds simevser [Wave of
depolarization] sensuie Gosd ugel, senspii Gueaigsiala GaueliypsHelmha T G5 @HaHcws
SOEUUTS 8IS GHF QovaIngl. &MHHTEHW @WLHWLH YLEESDE DLWl Gurgy,
yromsalalGhad, sospsmms HApumaoulalpban Ca’ swasomet Sospseimalsmet
Goedengd grenigalGdns. Bsamed gmswsmmealsd Ca’' Gomfe oidsfsdns.

Ca? swesst QyriGunedst - C WLe Dol i GeTLiBE QrriCurefet -1 o Lewr
BMLHSMHBHODLES HHHS LTt Bl 55766 oW HHNUICUTEs QFuldng. BFaTed
wwrdlafear - @mavud ussb GeusfsbaramyuuBn. fov saossaled (WeTarhsaRIRsTEsmse)
Ca** sweset @mémsulss ATP ga Gamfnur® sSresi_BuGEmG.

BUBurg wCWTAG semev Farg guisy Bmeouledmpna ofwd SiBHDILS Bmembs S -
wGumdlal GmsGLuTeomsmeng Barmmels@. ATP Biiuglured (wCwrdar GTPHUTLLTed)
Canaipid s68 GUISGLUUTR 2 HaumdsssHnG 2 uGuUTHasiu@BL. GOISEGUUTSH, WwGWITHss
samelLGd Bmemiier Caramgfsd wrHoL gHuL SiFdE BeipssT smaiuTsEHal WIILGHemw
Crradl opar Cweors BuédsiubBl. smssdpmpriaieta see @mpseEnd Baslsd GsTONUEGLD
Gurgl elens o meutssluBL. [o@ : 28.b]. @6 Gaumeruled ssluTsE BargHed GRIGD.
@eiGsusmsnuisd I vl GmGL. Z Carhset @@EimpEhTEEl gaim aumw. H aumewd Gm@b.

EMEF HHESD Webssd, Ca’’ sweisen aaub pbenLOL YLamISEDHT QFsosd. @&me ATP
g68 o LBwrasiuGL. smswsNimalsd Ca?t sweaisellar Qanfle; GoDWb. &GHSSS
CamPADurl whHEs (ngsuiurrsm Gsmss oetalgid smpauts Ca’’ swaselsr Godley GoDHBSIHID
sms seny  opJola@w. GrriGuroCurdle - QyriGurelst Assed ATP gdlar GomPnuIt L
Beyrhle@h. GnEGUUTRESsT 2 oLssUUGD. oigdHa wCurdmer ol Gifluw. EHeid
wCwr @b, SMEULTSHND WGBS BenevdE HEHLD.

wryssHst Curg o LelssTen FHengssl SBESW Hasouled Bmdlw Meneoulnd SremiiHL.
@rpleney  Frafemiiy. [Rigor mortis] etsriiu@d. @ophs smsulled ATP alflGuraw Maprg.
SUSGLILTOEEST 2 Heurssiu’ Ly SiigCu MevevsgiedBn. gOaeisd Ca?t sweisealsr Uibms
Papaudaoemev. aaiBa sme sGEEWL Bomeoouled LSy BmEGD. SHnITE.

SMFF F(HHBHIMGHSH CHmauwmet FoHd) . _
aiogl 2. Lefled FSMFFaMHBESINGS Chmairar FE&Slpeold alonsEGETFRMEGLD. ST 60
Qarwluleouwd e uBwrdlésliuLemr. B&é SPuumLssial®bs GsoaurssslarCGurs ATP

BarhmeNssiuGams).

deomensCaredl G@ststens BiiugluamLbs JamGy surss SplumLwns 2 uGurdldsiuL.

s sarssded O,, rBLTGEmTImrsd MRtwrdssiuGing. Bouioi s rGom@Qenmilsnet
955 O,meus Golidg maubsssagu Ussmes Garaiieieg. B wCuimgLenm st [Myoglobin]

49



sieLGLD. suedemwwren SmasesmMPnuni e Gurg #BorEGsmriamed O, alfCwrdssliu@d el
GopeusnLid Burgt wCurG@mmist O, e alBICwITAd@Lb.

SHEIELSDHF

O2 '
Henen s G TR —P gﬁr}:\ \L / ADP +P,
STHHDH . .
soln st | BT FG(H&HHLD
CO,+H,0 / \» ATP - - N——
ST HSHSHMF

* pmssramsssHNGS Comana ssHern ATP priuguiear apsowd aPmIGHDE. @uley Blensouisd
semauled ATP el Sieney GOPTGL. oiBTaus 8 smedSleNWs56a05Es &S Bz emeuwimen
oisney ATP 1worgdpp sremiuBh. smsF s@pEEGD Gurg @a ATP set 2 uCGwrdlésiul Hal,
Goup (empsented ATP efiengounrs Wenapd 2 GarssLLGADS.

* goesaisd sremiu@h GuraGur difwpiar (PC ) eeiu@l usTissd ATP ulen 156t & Hoursssdsd
UEIGUDNIEDS. SHMEFFaGBSESEMOLIE 2 meurdw ADP GursCurdwmie qpsud emapd ATP
wrs  wrdHoUuGEDnS!.

ATP — -~ SO
.srm')g_'ﬂg:)
&SeUTELD
ADP +P. —p Afwpmien QursGuDE
Gonaopm N, o~ ADPH, — =
HIMFFH(HHSHLD

bt —» ATP :©:

* geos Vs e ulliture &soEESsmEpwlUTS (e-Lpuuipuliea Curg), @LACLDHDL

: GuraBurfiGappgast CuamauzdGiw O, apEIEed Gursmoed Gursend. @bBleme @1 Hsear
&L af [Oxygen debt] aeiu@. @pBlensouled srpfieiu sarsd Bawh. BEE elmearss
smsseisd BaCrhn (BesPHiasidown) 2 BauTSLD. BesCydmi &GS MIDUITAIS!. HengHeilsd
CariEeL GuUTH SHME SMETLILMLLYLD. Smaufiply 2 _ewILTGLD.
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* ok Xk %

dlenensCar
L&Y

>

( NAD NADH, -------}--- % NADH NAD

2 2
& EHECETs: >-< —p  oumSapm —¥—Z—> @evsCyimi
2ATP

(Hns&F
FHHSSHANS)

o tpuuipdfeow BHngsbluTsl SiEg SmFmU BRIG SiWed alGwlurg GOHHFHDEDTLLID
SLEGHEG sfsmeisd Fap oPsmeay O, dmLégh. Basdissliow el AGLHDILLEG GisHDIUL
Semainligliy BEIGLW.

senaFapeHsl GuTHi(wenmulle &maéaeLD
EENGHSTHED BIOLUSGHMFF ShHemw ((penaiaybsl(B) enLU|LD.

oS sl B GuaigaajLal proldmeniy YLsxisst @memuw. QFsSlusTisEs s
(2_+b:- sigmommed Bamsllan) GeusflGummid.

SMEBEIHmDL  DiFDmDedBsralai (pamenaufe] Gsuid.
sisnennaCarale, HFHamneCarals a&H5CFFTed BruuGluemtws GFuwiu G SHnutur@ib.

GarLésll Quuured osHsfssgd GFuewwsdhsd (action potential) (weneateufley Sisnev)
sanspTfled 2 HeurssuupLD.

T Gareiuiaimbet SmewsNins Snameaulsimbiid Ca* sweiser QeusfGuigh.
QrriGureier, owda Gopds @meanmas SGSGL QrruGumoCurdleat Oydulp Gauub.
WCWTAET HEMs JGHET BOPULET BEmaUusTed GBS UTeEIEsT GoTeamid.

wlWLTAeT FmessT Peneew IHY, SPHE Bemipass, Basowra wCwTdsa @empseiar Guwed
almyaunsd apsHsd DHFULD.

wCwrfal smeoulal Goenssuult ATP weossmp S @opuadobs o dibs
Q& TeTen  STFAULOTEDS!.

¥ - ATP et giiuglured Garaipid #68 wEWLIAST FMese BaUIUSNES L Sab.

wCurda smesat siGHa @mpuisd Caum BLmEsailsd GnsGUUTVRISDS Carhpialss
@ememihs QST EDHLD.
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sme anHEEGY. BaCumeauled gaepriled I uly serGw. Z CarE GBHESWLIS L.
H susneoowitd @migLo.

Ca?* swueiseir T GareHuigyst 2 ulitturs 1en Lﬂ@&ﬂu@u’)'.
GruGuraliear usw 2 BauFMmES LW GrrUGuTLBUITA&, HBHE @m Bamemiams SHHEW.
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¥ s ot o U sanssoss OsTLibBE, aupwren Qaslssaursapsd QaiefCubpdampu esfuie
.aeeueney o ulisQsmeisnersy | Vital capacity ] esntiuGo. agrefl wealgaisd @zen GQunored
4000 - 5000 cm® oy@b. Spemed Aphs elenemur’ Galyafcd g 6000 cm® sueny STEMCLIHLD.

o ulié _ appiiQups@s e Laans @Foss Qeusfismars

QGareiteneney HETEU6TTEY HEIEUETIEY QPIBHE HEEIENEY

¥ gyt QetellFsamssfed megulyelsd o eer apapausflepwnyd QeauefCuibn WipauHsdancv. aerGeu
pponen Qeuelsaeunss e Qeaeni preogulgelsd Comfifipew euell wglwef { Residual air] eena,
o581 saeuensy WgZsarsussy [ Residual volume ] steiayd sienpssiu®o. 8% gossre 1500cm®
SYSD.
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2 L &aTFsH@turg aupnilGuGSGausiuisd 350 cm’ euefiGw eurytinflordod Beeww menguiredl
uGHew siemLAng). WG 150 cm® susfl surgeimef, seurslmusGETU aauambied CamIARHEDSI.
@eisuell @mpsGsuerf] [ Dead space | etemiuiid.

Bopsingd ser 100cm’ suell QeusflGWmmiLLTgy @muuﬁ‘us\ﬂm CarmABR DA Ba Bleysuef]
( Minimal air ) erestii(fLo.

@6lQeurp B Ao AnmenpulgsiCearuud, HdmenmuledmBe QeusfiGuiupd ufiiormiuGd susfuisst
oieney FAomewms sTHGwrL L | Alveolar ventilation | stemuto.

Spwenmes
STHEDILLLD

il

sourgaigd ( uPMIIGLHEGS Saaume] - BobsGeuaf )

15 ( 500 — 150 ) cm?

5.25 litre / minute

eurw s seflest  LfllommmLd
fpmenmaemend @ lpeayeien ulibseoa Waiselaleion @&mAbELw, Hmenmulsieien asfis@lmeuled
outwjsseisl uflorHo BePpdna.

&sL60 LIS euall sSypssbd 101-3  Kilo pascals oiedsvgy 760 mm.Hg oy@d. @sleuupssid
sueilufguienien eumwsaeilal semaTed 2 E@ODIUGSDE. SeTon i Lo 2 L sHaungaeiseL,
GeueliFaeurgousiis@weien CaupurenLd ST HEDS:

2 U seungeauel| Qeuerfls &euraeue
% %
QU foan 21 16
&rutQrT ensL (b _ 0-04 4
MBSHTFDULD, CoumIeui (gL 78 78
Byel | TG Biybuemimaen

sanssAalungl menguized, saunsiurengd sauet @kGUISID suafl agiaybd @soeorg BmUUHm6.
aamBa o U saurdésiu@Goeas gnsaGa omE Uhgeien aefuLal scddaing. Beleuef
Apperperw simLWCUIE susfl Brmelwred BybusvenLwé Geiuiu@. glsrsfied Appepulgeist
G Phew el Byrelwred BaIG BFLULSLESBULSTEONGID.

Sppepsaaufed amusssmarTsd goUGHSILGL QUISE D(PsED euelioaii o S(PSEESANGF
swam@h. sTeug 101-3K Pa (760 mm.Hg ) sevsmauiaisien @ebeunh emuaid giuGHEILD LGHUL(psHLD
Supfis Qefase eldsswor@h. Sgmeands Suweien i Lausmen & GEDI.
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YL fipmenm euruy eLigainssiul L SLAFCaHDinN L
&GS CIuT
kPa mm Hg kPa mm Hg k Pa mm Hg
@LAzen
13-3 100 53 40 13-3 100
sTuSGIT e B 5.3 40 5.8 44 5.3 40
DHESIFSID LOHDID
FLSGIU QUTU|HEEBLD 76-4 573 76-4 573 76-4 573
pymell 6-3 47
101-3 760

mbHIFHT suTwalesl LEGSAULI(PSSLD (PNZ ) ,&HHUled 2_stemensll’ Guraim Anmpeopulsid SI6Gs

senelagres sreniuGEps. @b wrprPae CueluBMSHESS STrewd @eleury] 2 LM
2 LBwrdléslLGauAsmen. opemed @eisuryy fAppeoms seuflgm rTeab, wulisseaar sauflamrEab
UgeaYLD DLODEVIENL UIZ).

' eﬂrj)mm,r_n.ufﬂgusfmf gl flzallal uGHuapssid (P02), mienyuiysd  mmiguile wtﬂﬁé&ms«ﬂgﬂsftm

gLAsmappIULL GhRAUE DpEssmeaiL sfswrgd. aaGa SHhpmpuicmpba & GHUIIeT
el dgar uyedng.

ouiltésmaflled gldlsmappiu’L @ondulsd sTusfQurlesyeal uGAWWEsLD (PCOZ)»

- AppespuligysinenseiL DHBTGLD. eTerBey LOUNTEHSE6T @@gﬁuﬂeﬂ@ﬁip co, ) , fibwenm susfuignien
ugeydimgs. [e-@ : 73]

GSHFuled @aiGaurmp aunryssslal LGHUWssWD, HOTuITOEmeaall G mieguiyed BTeTEIGE
aufwirs QeuefBUMMILCUITEH fDmenpulgisien LUGIHWIPESEISHST HHHTH B(HSEGLD.

fppenperis @ lpejeien wulissmaisali@n re @mnd Gugamns sSemFusred eurwifiorhnsHieiw

Gryw PleflesiuGeeing. eLdsa GomSulaeion Hhled assmu&s\)rr&mm 2 | QeomEl G
1(h&&15QF00 LGB DS
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e @® :73 .
@mPouiTssaasefed  eumyiufiorhpw

éqstﬂmsoﬁt_mmﬂﬂ

gLAFer
SYPHBLD
13-3kPa (100mmHg)

Sppenpeust

JDxygen 5-3kPa (40mmHg)
Carbon dioxide 5-8kPa (44mmHqg)

-Oxygen 13-3kPa (100mmHg)-

Carbon dioxide 5-3kPa {40mmHg)
—

SppeopUiedmbe @ GHOFmND

Fppopses GGHHEOFOMD Carbon dioxide
pressure
5-3kPa
40mmHg)

oudiT e & 60681

samessL GUUTEL  saumgmousHal URGD. (oo : 74]

2@ :74 semsasl GUUILGE FEUGL BILDLIEET

BeilsusnemuemnWeTmPWH S0 HEUTFENLDWID M praumEesn L DY

fyse_L6d
Hi . Aysmmg
H(pei el & LpellenL g5 enFHel
sleorGeusinial  Qeul Gupsenae \
P 4 \

uggelienL HSME By

UNQueains®
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¥  sanssfar sl BTG eEUGSH BFmsauds sLEILN GoGMuss @pidaib, Guebues BFemsuiariu
Camfpur_wbeflugrs o g Guebd Bpa GeTPourG @m uGs Brsnwiens gl @ Mgt e

LOUGH BIDUSGTWSTEaD 2 _6Teg).

¥ @émsuiaiu QsmPburt ged Beiteusnsmusnowsienpwiaptd, euGyreulie uTeupid UBIGUDNISME.

*  Beftusmemueniowelenipwigded Sientorhgsiem B EEOBEMTS QETERIL UGE Famsaiownd [Reépi-
ratory centre | er@iiu@Gd. euGyreduilat  LimevgBevieiren BJOUd SEBMNS GETHIL UGS Hams
@ysmuen snwwip | Pneumotaxic centre | s@miuib. 2@ : 74]

*  Gusged, uTGsed Gumenm an@g’)un@m\ﬂs&l@ung gouGHaD saTss QrupuTl BEensufs
sLBLUTL e Nwg. Bg wemenw GupurenLi uGAWTed & GUUGSSLILGSDSI.

ey,

Beiteueneniu cwelampwisgis e

Boysen

LeusfFAyaHpmy

fyse_Le .y

PuTgIF Ay sy

SEUTFMOUGENISTEN HEBIBET 2L FTFSSHIL &1 QrLiTLjemL WIg.
GOUTE @IEFTUT LOWSHNISTON SRS 2 L HOUTFHMS
Poiggiugi & CaLiymLws). @sar elameneauns Qeusfésaurstd
Dpnods@to.

GeurEmowSAD CHTHmIIbEILGLD HIDUS &aSSHTSHEBIES
BfGwsipa’ @ Brodorn e INGLams! GobeLb, uepeienL
BIDLEET (pevtd Lol SHMFHEBEGL H@INT ®eUSBILGLD.
Bgenred IRGEEBEID, UEPHIMLESMEHEHD FHES 2 L FEOsid
B s g

wiengulydssufied - afifley ammialsar [ Stretch receptors |
sreniubGAsmen. HmIulTed o I HaMED STOSIONS
sSfousmL ez, @gemmed eifley eurmidssit HrewiLL,
BEVISHTSHHIGET DINEOUBBIDERT 21 STOYBTTS6T APsOLDrss
HOUTF BIFTWSR MIOWISTHIHE SIIUUOUGLD. 2 L& 0 U Seaursld
Boissuu@Bl. QouelFsansd oprbiisELb.

Quppmy elsvelen Heuflgud, Aysmmguish saufond Srsmwen
aunmidlset sremiuGdamear. @eve wWenmCu GuEEBTR 2 L 6,
Sapmge_1 6y eieuB. [e @ : 74] Boeu GHHUID
asTuaiQIT el yangid, QLAFDID LGHUIIPES LOTHDEIEELEE
2 omITeyYEnLUIG).

oI CO, Qa1 ugduwassd siPsfsewCurg QumbTg
2 L6d, Syaprige .6 aausbdaieTen @pamwen eurmidssi
grew (UG, Beupfled®ba CHTEIMID HIDUS &etsSHTaHHRIEST
BToyBS QBSTEwienL BIIDLY, DIEWHBILDLY LML TS
SOUTFMOWSHISG DI@IUUILGL. BRDBHE! &E0HSHTESEIS6M
URGwsIE®, QeusiliuipelmL s somasal saLuDBDE
s@iimassiuL sansaisd ofsfdgn. O, Ber

USSUKPESSHD UG Gempayd @Cs elanenensy LGHBEMD.

Sy L6, BIIQUL 6 Bleneoser
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¥*  @uisy Haneouisd BisdeVG @eo@mrran 2 1 puuipdule Curs GmHulsd CO, @& uGHUYPESSHDSD,
0, @ LGAL(PE5SHEGBML I sofmemuIGLETE FTHT]T6 saunsld CUITHILDTEISTESHLD. DLETEV
msﬂmwu.mm 2 L puuinduler Curg geeseian 2 wir GemPDur G hsaey O, CaamauliBEDa.
o5z 2 GanGh Gwagds CO, swmpiuLab CoemiguisTeng. Bo& SIIEILTES &ours el
sfsfsdang.

¥ grgryem &mn&g,éa) IfRGemEGED, LipsimLSsmesEsd WTSHATD URIGUDDIEGIDET. SYETTED
SLIPLOTE DIEOSVSI QUCIDIITET HOUTESHHCLTS BoupIBSMFHEHLD LILKS uhmIEGIDET. N6 GHIEHETIUITE
FOESSMEHeT aaLGLD. @eoupmetr ygrenonaiema QUIBLTIHSSME, BL ML ESWSSISSDE
( platysma), (PSIBDAIEVYSSDF, ( Latissimusdorsi ), wmiyssas pomoujpssms ( sterno cleido
mastoid ) eIsILmEUSENTGHLD.

Gounss QapTGIHUID LmeHH08 SToHBHLD.

* yssuimen LoESS0 B6 SLFUSTORASTLH LIS aupbsIoTs BohsucEng. Lamsuimeouls
yensulsd 600 &@ Gwpurl. @yemwen GUIEGLSET BBUILSTS sfwin Gelener.  Sisubpisit Aevsunennd
Epeiten DL 6N &NL@ﬂmg}

@rerwenil QUIT(HET Buwiedr|selr
SGLoretwir SUTSLILTEMNSMU 0 _MISSHID
Y2 E ) mém&,gs&rmmmmLmy
sreurafidsifsob AmB Qaredel, SpsGedf,

| Opmpse:

rBLTGLemTigIL a1 Gaiba

&TUGeMT L& (B QaTsieusTed QL ilse STeuSHme
& mNSSULHID.

&1 Qe gReAIH I UHmIGHETeNW £ (HaUT&ESLID
USTT HSLD

Gumwsbigen L (5 GaTHnBHE

MBIF6H Fwene B B&FH eumw]

Loy FOMULE [1::2: T
LN emeuenu

Qg Benmed opplGuraFOaiuld Splenu
IOUBSSHILD.

BECHT o6 @pussu gPUBGSSSFIU HFS.
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YmBUTme0 LenEs56IaTTed SaTFoGWTU Sipnd), seaurslenult ybm GBmul Gureipensy gHUBMGIL T
eusuTento, @iy eiiuen CHTAINIUSDHES SiPG auTUINY gHUGESTDSI.

fQILBU ymss@ Curgl o eQmEasILGLUmES, SauTsssTeaurulgieis QsmingdHse0mB6Te0 FHLD
sIESILGSMVS STwhAngl. Bg) sonssaauiged 198Td CamPpumn el BeyTdes HanassfAnepnimeisd
dpsmapd Arems Gewdng. Bsamed sansimuFfn GETUslsd oiphfsuw (Bronchitis)

2 mip uHIEIENG. B almenans (WisBHMD SYOTE BHHESID.

UATHESMADUTG DOILBLTEISTE SaumFlemLuisd Srigseidmesst Goayordamer. Baar eleneneaurs
geaunglmu Bepusdled Faigfussansss sfsNsdapar. Basomssiamsd sisamals LGy
Siveg deniy Grprglwmsst alGelssiuGdaiper. Gmea Hipem BenpuEsens Sif& Sement.
@aered sutwiuflorpogAnanan elemensHoen HL b auruihs LTy GSODSEUUGERTDS.

ysmaulmeot yemsuled sremiuBh stuam@rmime G GnHuiamsd o fiehsiu G FeuragGemmimL &
dflsnswprs Csramaemwsd Carpmelsdng. Bsemmed FGLor@Genriialar sty Gmpw &L GSUUGD
@LAzFemeney &mnESILGEDEI.

ymauleme yemaulsd sremiu@ KaGasrled Bswssigiy eissmses SNHTeIsw0wNs SIPEMBEBG).
DISHILAT FHDWLE G(hHbseoameles @BHSUPLD t9;;_3§le1=,rf]cf,asU|_|(|36ug;tr)rr¢m GSHAWLWPESPLD gg)&.rmiaswrr&;
- ofsRNeaiILpLD.

yenasuiemel Umsuin@s sagwers) Snbs B, saunss GEriseis Cuwsemis smEsear AUBS
afaGsLamear. @samed FTETTEm sesHeiny CoTEHNADS. B&samsEns S Gw LHmICHTW
Carapeord. @bsomset swrganors el UuGL Haveouled yPMICHETY HIUIFed sdevz D
DIBISEISEHEBEGHL LJEUSOTLD.

SHBUTMBHIW BLUIEYSET, YSUIm UmEmF SaurdlLeuiTaend UTFSITONET 2. L e0560d @ eaHeun ed
uUbbHSIUG SIPILL(BeTTeng.

&STHCHTLLSH) eupenIDsE LTmres  Bluk S e arssei

wmeBNiLeITEeT 2 wiForer weneoulsd goid Curgl GmHuIsd GurgoTeere] 0, @sdeurenio FHlenew
gouBeums 2 emisutiser. @b B L Asammm plsmsv (Anoxia) sieveog Hypoxia siemiuf. sLsb
L 5He0mba G GFsdas QFsde suaTOTIL DIPESLD (& MMEUSTe) 0, @& usHwpsssHMID
alpFd gouGAms. e DI Leuamnem GeuGsumiuml evLs ST (HLb.

of 1 &L IOL LG Bled 4848m o _wyg sed
FHaIBI0 ugslwuwssw/K Pal uggduussw/K Pa
QLAlFa ‘ 21 21 11
ENEN ! 79 79 42
urrguafrso‘ﬂ S(LPSELD 100 53
(FDSSTP)
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DL L 6UEH TN Q{mg;rrsoﬂé,@duj,gx 4848m o wWrsHdled SLEWLLSIIETET cuUaTioati 60 DKPHBLD,
SIOFAITAILTS LOTHIIMS SlEUBTNHSE0TLD.

2 wysHe oPs gldlsa CamaluBaustsd), isE GUTGLEG Sysmue auTiIflE6emTed et U’ G
sourseipld HHsMbEL. @oane sBssmey CO, peyuiyeledmba GeusfGubDOLL ©pAuis sSifevd
SR HODULD, STTSHBHHTMID PG MNEHGLD. @g_smrrs\) &wIssTyowplme | Alkalaemia ] gobudib.
Bsiudasiss pH @rsmuer ammdssien Gsmhurt el BeITHaGn. @ clmenauns saurslenLbsTeT
sTHCOIL LD SOLUUGL. @& (pFFSHAMIDMmeUD, SEMETLIEHLILLD FOUBSHSILD.

Az Crysded GHISOSTGHLID, samss CeTGBuiD s gLisaial LGHLIPEE655I6GS BDMDE
FLBHHS Gamsiapd. LeobTL sefst et srysApsT 2 L ededmba GousfiGbHuin SHEHSBTTLOWTED60
&ODSSBUUBLD. )

GmAHuisd BanGh CO, Gaflay oifsfés, Bomwen anmEseT grewiLiuL - ei(hd srTHEoI_LBaisid
SHEMNSEHD.

2 wysHs aufbEwlurg GemgPunsals aaaismawrd, reTGCmT il serayd OV:E NI TGRS
@s s1 0, ueHLWEHHHa Grrgsaream nCupT@ld. Gemgfurweia o Muss GesiGosmn) wFamauis
Papdng. @& AnBressno 2 Husd Geunuiui afisHCynGumuimaesr | Erythropoietin | ergnb
@BLrenTed &L BILGSSILGADS. seGar Gomigfunmeaian aadeibmas Sifafiiugre rBor@Gsmiais
Sumah sPsfssiuGn. @semed smp O, usHupsssPaud sdssea O, @ Gupuwydpz. BF
siL@sHgIemsset ( adjustments ) ggsmﬂu@g,g,ﬂux;LguLb 2 Led 5rm)rf,1msuu§lsmdsmb [ acclimatised ]
QUOMSTHS FaDLLIGLD.

2065 HLEO ) Weeulligsel Bewil Gpyd B&S A0 Biled pdlbdl 56 SQUISTS
@msdamen. Goupier surssesrGHuigd, Gepis 2 LmGprnfeiweiais SiCrs @engarnsshisel
sreLLHETDen.

o gryemons &Lpuaiplufsy [ Porpoise | oige  mimguiged Ganeienenailled 8§0% & iGN
UPDIIOLGHE GSEmaee| SmwbaisTag. waigaisd @a 10% HEw. sTas et Cryd Bilsd
appdulplusTed SLHLETHul ghuLdsagu gLalsa sLar [oxygen debt] @i GoHUFlLdE 6UHUSTE
adengeunas WeielbauBL sIGUSTGLD.

&L pmis [seal] sefled 108 2 witeuren gLdlsan sreydoet [29-3cm’ /100cm® ©&®A] sremiLGangI.
Bfed appfeurapd elevmigasit Bifled cppduimpasssaigw CID GoupiiBd. g SDaUHID SiL L 6Uen6
&1L HADS.

efleorsi @ &6 ngﬂs fb@f‘gg&@b
Loeafl g 6a1 2.5
sLeomTUI  (seal) 15
Finback gfmidleod 30
Sperm gifimigleoid 60 -90
Bottle nose gifimileotd 120+

116



¥ sLed prulet GGHID ofseney 0, sremiulL CGurdeub sigl Biler Sip appdulpaed CuTg e
Beoopund stoiaPiu seunssmstw CunHQ@sTeTdng). sTyauD pfleeten Gurg oig &sauTFHmS
BOSSuUsTor@n.  smfdau saurssdar alameteurs Begdifiéaifisopd, STUMGTTL sn&l HLb
CampmelssiuGang. &nHulen sreTran s Qaflame 6L g L mG siPswTer Gaflena Bg)
IOLGSHIBDG. ETeD LTHHWTeN ellensneyssi sigiad gnL{Gasosmey. sLeuBTUIe) saursemoud CO,
Gofley ofsNinsGS GMUEUTET 2_TEUMLWIG. HSHILT SL6D BIWEsTe0 GMIGLS gagus LHODITE
SibFD, Sieweu Bfled appdliGeGw Cursl SwpPasT BsW Sigly eSsb 150 @efmBa 10/ BIALLD
Sp8wgl. Iy Ggfelamaist @GmpésslLBAGDaT. GHAU uTUIFsD Gousid GoNESILGSEDS.
SBHSHDBE FHRAGEUSTE GBAL(PSSD CuamLBLD. Hov & bHdbmevaEST wioTasF smsiBdsmen.
2 WITIuTen SIMSEETTal @BWiD, apenen, BIDUS GHTGHUIS Hev LTsEIEsT ASTUIDDISS G HS
alfCursd PossiuLrg GerLibs Mewb. Lo BTSN Biled  epdlugeiion Gurgl euefenws
GeuafCuppdng). GoHuIID Qmpurisalaid ebBEyFa HMTUBTEL (SpIpd FaBd GuUITE) gmHuGBLD
SUTWID DIBT 2 L DUELOMET &HDaUTs eneuhSBLUIUSET (psoLd &MDSSLUL (H6TT6Ng).

* AfmdesHed oipar some o wi Gsfleled wWIEGMTImans QaremigdULsTe Difiaeney O, ameu
Bzl meubHIboETaTeT (LPRHDEI.

* pfled & @BueuTaer, BlgIT DLLTIES GFeed Curgr siwssw oFPsNUST GmHHulisT,
. fopensafaimpg Gesogud aeflulas s odsfedams. 60m @ne & K wals e
GoHN smIbgeim gldsa oifswrs SEUUSTEH, @PWIEGE SHEG ETEHTFesIorsEl GQup
Couemngut @LAlsa swnemeu ol ofswisl Cupdamer. oids O, mi Qumeugeit snyewIoTS
SIIBFLD SiFTgIgeamond il smmisa CssumLdanar. @sa1 almenauns &1 @Buent
alengaurad S GEuPHUT e s GUUT L Biphal elFeuri. Beualy ULAFST BehGHL L &glg
Qanemi(h GFagubd s aurudsameiuied gl e 2 e saHms sfluBGoaiausa el selises
(igujo.

* swssd sPsls@n Curs GrAWD smrub bsyee aumele sienad siFfsNs@w. 2 _Leded
&MIHS MBHIFE o6y 2 Wit Qsdleled sramLGL GUTE eLWHIDLS Qargd 2 emiaunmit Gurgh
allemeney gOUGADE. 60m @D £ s Bl HHGWITy 2 _emITeuDMKenevs@ poTd efGeured.
@pamed 2 uBD HUSHIGGTETGLD Bene gHUGL. G sHGLITIY hBSEIF PFONID SHouTFeauTw)s
S0auuds) BESIF@IBEGL LT FedwLd s&ESULGSTSH Beels opuSE ghULTE SelTasluGADg.

*  &fCWGueT Splponen BIiLGHESHE Qeamilaent Bl Gmuyiyse SeQger aumeuryruis osufler
2 L0 @opwsdaud, 2 LH umlGuirgelgid eurws GUPmsi Coraipidlemenr. 60m opsH0
sPCumguis o L 6fed, &L6d WLLGHMS eI @MBF WLEEG eBSTF6T sHAGBGL. HeGrean GG
i Curg smIbs SiPsmsy opsTsE GUPsmTs QausfGumid. @& 2 L alsd oiPas eusienwi
gOUGSBIuGIL e 2 L eded wowsmsoupd (Contortion) gHUGSHSID. BsaiTsd BbBenso susnensev [Bends]
61601 BiIPABSLLBID. LW HIDLG CETE&HUTsd gHUGL Bexiemensy BbSTLOTRISID &(BENLOWITEIIGLOM G LD.
@oil sumMBD DiVeG QBBEsEEED g FPCwmg Bfler wiLgHNG GugTss Gaeramd
aUFUUGUSET (LPeVD, FOULTH HeITHSLILLOTLD.

HOFHOUTHFD DIVVGH M |PUIF FEUTEFLD
* sngded 564 GaTaL USTIHSESH @l AGLDDILGM®S Ba GHEHD.
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UEFSEBMIL BHE6T (1pFHeT6d ﬁr'ruug,ﬂu SiImLES SmGourgrdlu &EnsECsramsuwd, eI HoHsel
Bilugly SioLbgs GasrTwluleow, HleflsGrred saushenpud, UYISW BIUUEGLUUMLIDS
SIBBamTeuSeugmBUD GET(HEHEW.

S@swren DEHEeT STHWAITY DBHHTGSD. Beneu gl Asmean o_LCLITAsHFmaT. GBS STHDICUTLH
omdse HowwsHHBsnm srpmsieury | Facultative anaerobes | omdlsenn@g. Beneu FAnfig
CrrsdnE gl dsa @eoeomiosd aupéamiguisnsy. feoo upPflurssst whfleud sroiem ampusner. O,
Re0e0TsH BemeouwleOSHT6T 6UTUPLD.

SaITad ereueuenaswTs SHUAmID, seurtssasd) Beveumosd Bslppuing Gawsi(pennaeiey eseisils Fbdl
SieMesluBGEDS eTeuamGUD, seualsw @F Fed o uGuTdasiLbGEDS seUmsUD eJenmbldbGsTsiien
Couswiguig Sufwiordngl. @eualLsHed upBamrdsr ap @QursBumay (Adenosine tri phosphate)
unl Siiba GameTaug 2 LGWITELTEIS QST ELD.

SCardest  p QurEBumpm

SigGenndlest ep QurSBUDLY sTedend @RTaFTwiensd CFiensuuisat SLLeWULY 2 @ : 76 @ed STLL L (HeTeng.

QuITEBUD IS Fn L L M6

o @® :76
adenine
( OH
ribose |
' HO —P= O
~ z,
3 QuraBup pISsal LEiss? < |
HO —P== 0
[ NH2
o J;
| o OSu
HO — P==0 //
- | " ‘ adenine
0

’ C
- 219 Gevrm et
K._j ribose

@& o Langurs BiiuglusmL g SCamrdar @wmp Quratupenpuid (ADP) osiBssen QursBuDsnDULD
CaThsEw. @6 sressdnefu AG =-30-66 KJ mol™ [25°C, 1eu.0.0upé810, pH=0; £ipliuemL
alemen@urpl Qapley 1-0M @ed ] @elals pubsmeaseiar GFidemas o ullissmsafed

STemluGagme. SIHHLOTET &HEVmISSIT 37°C , pH=7, ATP @e Biiugindst AG = —50KJ] mol™
a@Ib PUbSMSIEMeNE QST amTigH Hemert.
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ADP piiiugiy sieLupb Curg GuBe @iiini.L SIEN6Y FORITE HUTHST FHINOADOD KIS 6T,
2eCamdlel @@ GuTsECuDmPLLD (AMP) SBssem QuraBupepud elsren@QuITGBaTEs RaTHsHaMg.

DGl @ QursGuD (AMP) Bitigiy L Burgl gHudb F&8 wrHmd GomEHiELL
Sieneflevid Dienyeurdulguid Genmeuns STelIUGE DS

aTenBou Gom@GmMitnic L. snyemgented ATP @eisiton QUIGCUDDIS Sal L isEnsE @oLulsd 2 sien

Uememiy o wi 68 Smeniure @mos CouamiBLo sTad (WPigaysE, U &80 1QUIST B 6L6TTEN S
A-P~P~P

A -adenosine P - phosphate

~= o Wi sa&HlIeneuiiy - = gnpssdiidamemliy

ATP apsosang ADP ulelimbsib QuraGueIBBHIL 2 HaurEw Gurg UiLSsmpW FsHompmid
Pepdng. spems @me A G+ QupioneTg s CanemigmeELD. sTemGsy 2 uilifésevmisered
pawd 2 ulfiurer sLgge0, BHluysdalésifes GsTeiy, yssesTEly Guretip @Gswedpenpaefisd
FBUBL Fdg Qauellui®, sad Gaily Curain STésEsEnsAmLulsd Seamiimy gOUBSHHSH & W
90 GuTBSBLIm Qurmetrs ATP allenEigdng.

Baielsd GemADUTEEEHHE Gpamauunar ATP g 2 pugd Qsiussmyw @m afuns Sseursb
alenEgHmgl.

ooyl waelled smsssmHEa5ANG Comanunar s GuraGurdfwmnilesr (Phosphocreatine) srgpib
Goiemeuimed eupmiBLILGEADSI.

Goamss  Sprusnt e U ACwmHmLd

sthPau Pubsoarsaisd &enstsrs Curain ssAdss gPliuemL so LACLDHDLD SidLBS
Bogdflsslenn e0e0s  a58mImeD, asTuafQTi sl B eauupoDs Qerfédamer. &
usfiwrssefgnd, eloomi@asigd stplstiu sanssda clmetaurs BevgAMss1f Caraimnding:.
gL @edeong Gurgy wauEsL 2 Wi grauyrseigud as8amaib sruatQurieel Gd
sloaOurgemmas Caromdng. @sn&Nw wpHore SN&amIS6T Ueiamwmm:

BesHNsE GrTHase : C¢H1;06 -  2CH,CHOHCOOH
GnE6ars  HevsHfNss1000
SHECHETD CBTHSS60 : C¢H,06 -  2CH,CH,OH + 2CO,

&EHECHTS s15Ber 60

Guogieen soaiuTGaelT, GeusMGWHPILEGL Fo&Hular siene) FbLBSWLITET gegud Ggfalssalsoensy.
Sl Bwal Lpiume. gL ACWHPILELD uteg uPNub agab Gafaldsslsiame.

8 Grwaipempsaig feo Qurgeurer et arevluGdsimer. @0 LRIPODEEHES
almensCanugLiy | Glycolysis ] elen) Quwit euprislLL Geteng).

Qeusdevmisaien srHmieTen SHauTesHe (‘éUrrguLb SamensGarugiy Hapdna.
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¥  seFSUTHD ApSIM PG EHSE 2aLTH BEDASTES GBTETEETD. Dl
1. &wmECsm uGLL 2. &yudai (apasr@url Aalssidow) L.
3. @usdai (poysei) SLES GQEeH

demensCaru@ly [ Glycolysis |
* gn G@ststs wpodmp @G ®umbalEsLN PSS QIETE LOAHDLODLULD G&mm@angn(%m
DHenensBaTUGLUUITGD. BF Qawapemy Seomsslsd @Glwaibl uGHseisd HoPADEY.

¥  srhfph SeunssHHGLD, srpfeniu saurssAn@h Hamamstar ugly Geweiipanm QUIT ST ST GHLD.
[oem : 77]
2 _(hH :77

demenaBaraet

Y

GouDIG6 60 OEIET! et (&5 (6TH & B T G OTLIGLIT B 6T

ATP >
ADP \
glucose 6-phosphate

fructose 6-phosphate

ATP >
ADP

\
fructose 1,6-bisphosphate

Y
2 x 3-phosphoglyceraldehyde (PGAL)

CADPD 2NAD*
AATP < 2NADH

Y

2 x pyruvic acid

* o @ : 77 domsCarugiian s psduwioret Qurgleumen LgsmsTs STLHADSI-

*  demenaBaTigiils oy SIEEEBENES 568 CamaiLGang. @5 ATP ulet MG LGLLTed QUEILGADS!

120



ulg-1

ATP uiedmhal sadenwts QUDICLSIAPSILD & EHECHTE tpevdanm GursBUTRIGuDULmL Bngl. Bgeammed
S5 2 uli QemPnurGomLwsTdng). — &eEpECaTa —6 QuraGummy.

bg-2 ,

& EhSHBETEH-6 Qun&.(‘éug‘m@ﬂ(‘&u@ BB FouGHunordiu SrsCurs-6 QursCuDITES LoTHDLML FDa.
ug-3

@m@am@ ATP apeossaedpha ssfHemwilt QumeusTapeLD Ur&Cmrai-6 QuraBupm Cuosid o wi
GamfipurGenLwgts wrpdrs. — GrsGore 1,6 8® QursBumm)

uig-4

@uGurg yaGprs 1.6 @k GuraCupml, A apedsamissT QuIEGUT deflemedigensL Lres [PGAL]
Lbnguéﬂmgj.

ulg-5

QursGur deflemetigamasl B GLAGLIHDIML ) ouhelssiangmas CHThMIeIE@GLD. @rkg & mayatas
GBS GETADUTL LT MBETFS HEHDHEO psoLd LACWMDY Bapdpa. 185 Gauamenuisd.
glemem GprAund BléQsr el § Sigafaian K eiGumsnL L. [NAD'] smpssiiun G NADH,
948 LINEDE. CBrguIns @mipassam PGAL @6dmbaib 4 ATP (pev&EFamIBeT BTG SSILGERIDET.

*  @Lilga deLiniens DeOg SOl bETLO60 siaesCuImbs sumelssBasden ol Somefssfid.

Beosdfeateon GprdHse SH&ECas Qprdsse

fu
glucose glucose

{

2 x pyruvic acid 2 x pyruvic acid

/- 2x NADH
J\ 2xNAD* ' 2xco,
2 x lactic acid 2 x ethanal
2x NADH
éx NAD+
o ® : 78 » ) 2 x ethanol

*  srpfadiu sarssds Gevsdfesfon edmensuruis demansCarugliisd Gsrafu NADH @elmiba
oumbalssfggise H wrmpiul @asaldsfewn Caramb. [ @ : 78]

* o wignaymsefond, waamsagd Qllsar Geoorg Beaneouled oumeissifioon IflenswenL k)
aigaiey (Sievmal (), CO, sauaumenns Campmelssn. asasd NADH Samba H mi Guhm
aFBaITed BLE LOTHDHLOML UKD,
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&y et (ep sTQUTL HelldsL060) ULt b [ee® :79]

2 PYRUVIC ACID
(3 CARBONS)

2H «-—————*—'

ACETYL-CA
[ 2-CARBON ERAGMENT ]

OXALOACETIC ACID

v
(4 CARBONS)
A T

CITRIC ACID

MALIC ACID (6 CARBONS)
(4 CARBONS) | 2H ]
KREBS
ISOCITRIC ACID
CYCLE (6 CARBONS)
FUMARICACID -
(4 CARBONS)
OXALOSUCCINIC ACID
SUCCINICACID (6 CARBONS)

(4 CARBONS) ‘/\_/,
 -KETOGLUTARIC ACID
e @® :79 ATP (5 CARBONS ) :

* 0, Bnpsewlurg Asasbatugiuls Caramiu mumeaissiiw (mumGupp) Gmpwemiuie Qs
SIBIEG Yo eliCupmsHnG o LuBLd.

* @updeiemer QurmLsems CO, aib H O o b Ceraipd.

* @dgrssmseiar Qariisfwrer. Bseassi Hans Krebs sisiusuymed semi® d|g55UULmemn6u O]
&yinfsr sulLw [Krebs cycle] oian oimpssiiuGEngl.

* G bprassdar ssoUsErD GHids OETHLSSTH SLEUUGSSILGEDSI.

* deomsCaruginisd Csraiiu oumBad adssanssh DFHoDE gvaanGpralius A [Acetyl
coenzyme A] enwg Garhpeissiaiant gUACLMHNSIDGWD, srQUTLACDDSEADGLD o L LGD.

¥ sEpepsd gimem QErPwd A, gLsGon swpléseosgdal (4C Gsimer) grasw yfibg 6C
Geireneuwiten APGCmhen (citrate) o mweurd@g. HAsHissfeon 3 COOH salt mismend GsTeRngBLLSTE)
@il o' LD ap BTG Rsifev au's 1d eienapd [TCA cycle—Tri carboxylic acid cycle] omnpasiLGADE.

%*  Apinier e’ grésiugsaida Coads eduyssle o : 79 g uriss.
Srinier el LsHed ADGDH GamLgren GLACLINSGADHGL, STOUT HCoPPSHHDGD o LuBh.  BoBuisd

SLICT SEDCDHE Wenapd Camppeissiubn. BF Gewsipap styemors Ayl et GamAhr®
Gpmgrs BEw (PYEDS. 122



¥ dyilel el Bk Qowelonp Bomeomefed 1 upeods sag ATP | upeigh apeudsamy NADH, QT wpevisaty
FADH, eiguen Gsrpmpieidsiu@Gio.

@evgdlreat sLHeMH QFTGHH (oo :80]

NAD g &

[NAD srpgsiuLg. | GuIpPILY L g,
>ﬁ<2 "

FAD gL& [ATP]

GuibHmin L gl FAD gmpssiulLg.

' CYTb STDHHL
il guﬁ(Bngxnuuu_ﬂ
CYT, _ CYT,
@L.&Gu;mmUULng STPHSIULL F).

thﬂ(BmmmuuLLa.
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NAD - Nicotinamide Adenine Dinucleotide
FAD - Flavin Adenine Dinucleotide

sangs piusLwndy GEpatandn Caldsiu wmbs Gretwen 68 NADH, FADH, Gsiremeuserisd
@UBuTE CxabdsILL Betend. GEnSCHETs: 2 i sslLbid Curs) Caramiw @e_Heneod Gairensusmeiedbibsl
@evsAyensenen NADH, , FADH, gihmis GasnesiGeieret.

marsa aurmdssiey ( NADH, , FADH,) snemiupw 68 ATP o meurs onHOUUGSMe BspSHSId
Ga1E&HCL B sLssDH GsmTGHurg [Electron Transport system].

@eovsByen s ssn CareHuls, NADH, , FADH, sy Gairemsuseflsd o _eiten BevgHyensen Qem_ywen

Qeosdra srel apossmpsaioriss sLssiul G SoPulsd wedsmol QLAFDIL T BB
Qaraidng. @% Gareduis @wsdrar sLssiLGL Curgl 2 _wisgsd wlLgHedmpha STpssHH
i LEHNGF GssdasTed GeuefGubpiuG séfl ATP 2 @eled BsuisastuGHngl. Reuelzsd ATP
CanhpelssiuGse @ ACLDDL  @UISELTAGCDDLL [Oxidative Phosphorylation] sten{iLo.

@esdrer sLEsD GaTEGHuID FEUGL STelser samsssmEal [Respiratory Chain] ereniiib.
@ssmdedulsy FGUGD sTalsel FAD, enemGor@Combd, NAD, gienew GrrAwd Q ETRILISTEINGLD.

auiusBs @Feuhaian® Rersd s sLEsLGANE. dear g LGmSsamaatd @eoshyamaad
Gfdsiu G, Boosdra LISAIL e sreluisdmbal LNIETNGE SLSSULEL. aarCol srer GULmeng
@sATE SLHSHOSTGE D0V WBIFRT HLSHSD Gar@d aa smPssILGHADS. srideduls
nduis LeITEEIb BrsHT@id Bmenbg @mEIFE o Cared O, o L @wemibg B
wassmpeonsd Corpmeise. @Eg 0, @6 U wrGseilsy @mAuisd msTFamen gHmKs QBTETEHLD
Bud parea armBwnss GemBDUGSH BGL.

gLflsal oi@aE® wBTFET Sigmma LIHHG GFuiag amenBpréa@eomd eLfBLs: agib
CprHwssTed HepssuLbdng. @5 GBrHuid FUIHRTL_LITE) [CNij BeyTHéslLGuSTed Buguisd
0, @ve H,ows Gsissed g,@&.&ﬂu@eﬂmy. @;_i,;ﬂms\)uis{) H oismissen Gaiihg Gssien srhiip
SeuTFld BmSSLLGEDS. eT1eTBe grrail'&u_lmm'_ Ba suedemwoweien seuTeBGITALTES STEIILGADSI.

NADH, gpsodanm @l fCwmhmoenLugd Gurg) (NAD @5 ) 3 ATP (pevdsnmis@pd, FADH, cpsodsapl
FAD o5 gUdGummoemLwibGurgy 2ATP (peoden s @D GarihmisdssUu®GBaiper.
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sTHUD SHeursdHled GCarpmels suu@d

demensBamuEiy 2 ATP =
2 NADH,

2 x enuBauhmy DIFDMMED Gl eRT
Orralwn A

2'NADH, =

Syl eul Lid 2 ATP =
2 x3 NADH,
2 FADH,

Q@urggs ATP

Gwrss ATP

2 ATP
6 ATP

6 ATP
2 ATP
18 ATP

4 ATP

38 ATP

* 1 ©eé6sTs aevssam sTHBiD aauragded 38 ATP apevd sapisenens Czrppels@w. Bg @swib,
FIDacmsefied LG Bewdng. opemed goal SGhs somsals devansCsruginis Gumgy

Caraimud 2 ATP (pevdsamiser NADH, g @mpwenidsgei sLHSIUBNG 2 LCWTHESILBSTED

B edemeney 36 ATP 94580 @maéEb.

arpplh samssHat shd wrHP G aflen 015 Flmest

GEniCans ———— . CO, + H,0 AG =-2880KImol”™

&@58an1s ——————p.CO, + H,0 +38ATP

) ) _38x—30-6x100
eleengHmeir = 7880
=40-37 %

[ATP —mMmM  F—— ADP + Pi + -30-6 KJ ]
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sTHMietafiw sanssAet F6H LIHELE olmersHne
wgiau (DN&BaTE) QBT Hd

GenddeTs — 9 C,H,0H +2CO0,
‘AG = =210 KJ mol™

GensCaTd: ——— P  C,H;OH + CO, + 2ATP
2x-30-6
olmeangdper = 5o < 100
=29-14%
smFsHBmensBaTugly [BusB8mm QBT se0]
&E8sT1sH ———p @ogdflasbeon AG = —150 KJmol™

GEH&E8aETE: —0-u—p @eosdissfleon + 2 ATP

2x~30-6
= e X
-150

= 40-80 %

aflenen g Hmet 100
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4. GurFsnern

SBEsT @LbQuWIFaD, o 1 ed Buibdysensi Gueamayth Gaemauunen WOLEUTGHL SN Sie00g
GurgenemLGUIT(BL 5emen UPRIGLD Rewsiwenn Cursaar STRILLIBLD. GUTFHERT QLTI S6iT ousTT Ffldgd,
@opwmssiar uws UTiSSIB@D  Coemeauwime yAw  WPsIms GsrEiyse 2 _gaauBsr(,
2 LH@sMADUT 9HE&s Caemeauwimer FaHmuwub euprieAaiper.

SIRIEE 61T 2 _aueneuliGUDIL (WenmeniLi Qurmigs Gursees B® aumsiuELD. a;mmiﬁrrmas; :
) sOCurswmeawr BIVVE  SToUFUPaDDLICLITS 60963, {Autotrophic or Holophytic nutrition)
() AwCursamem (Heterotrophic nutition)

FHE UFMESSTOUNEIS ETHLD, Euglena, Volvox Gureip Aev Protist SIEIES ETpiD, CO,, gir Guraip
SBFzm Gsianeussiedmibsy &w sfiiyFsadanw 2 1Burdlgg) CagansCaionsusanens Q@ sdamen.
@FQFwHuUTG @S QEsTE Ly aemad @eleusidlssi PMBEETGIY SEdssi SIOLD DIRDIPEBELILIHLD.
&bss upPflur, @by upBfur  Gureip  dev SIEHB6T, SHEHSLD, 8wy Gureimeumhmier
SIBs g5 Caianeusmen SLABGWMHM SIFeBB S QeuelGuignd sadow o LBWEE g Gz s
Boit meumanensg Ggr@sdamen. BFQFwe(enm Byemuag Qsme iy seagh, @eaeuridss SrsTweng
Gar@lUuBdser aareayb DIMPESILHLD.

a5 0gTEuumr e epn, @g&nmmg’;@g,rr@ﬂu:ﬁm&'l&@l.b Goug oimiEEenTed GsT@dsnul L
Cogarapeod s mis anen STBU LS 60 em6v. Bmes 50 Cursenlls e s @FQFweiwenp
BHCLTE DI PN SIREYD  BIP& SLILGLD.

dmCGuraemem (1penm [Heterotrophic Nutrition] *
sa0 eleom@mel, UssGseT, Protist e Gflwssdeow e uCUTHES WPRWITSHETOUTS ®_6iTemen.
Beweu  HCUT Ferflla s ed Qsr@asiu’L  GssmsCaimeausenens Qupy swa Gsmeusener
BenCaummiaQseidamen. Beicligld o emensuliQuLD GFwsIenm SpCurssmsmipenn aemapd,
Bsveunidlaet LIyGLirsaiser [Heterotrophs] etemeytd DI PSSILHLD.

o_emisliell saienwenwil GurmIga UpCurseempanm WIS umsILBSHSILGLD. SienauLToaT :
L. afsvmigapamiiGunrssnenr [Holozoic nutrition)

2. opsausnifiLCurs et [Saprophytic nutrition)

3. oL Gl Curssneamr [Parasitic nutrition]

aflevrsl & (e mLi G & en ewr ;

Bugpenpuied siEdEer Adasomar Aewio o _ewreymensn 2 aTRmBaGw. Bema Smduis: 2_Ledgyeir

et6ll epsvdan 6T 2L S&ULHLD. BiCursmeampenn Weisugmid Heneosamens QeI [H S G, “

1. o swmaiGuuss) ;- o_awiey (Weuseng CrréEd) Hrmduls SIMF6] FLOUIBSLIIL 60TLD.

2. o iQamBESH - Bz smdulg oL GopEMTGL. 2 _ameld Heaimwemuwiud
UGt QUTDISS e Led Quriilapenpast CaupiuLeoib. ,

3. Qungss (@Qurifapenps) sBur® - ued, aupisd Siemyiylenu Cureipauppred o_awiay
SleRile e & e & & ILB 0T G LD.

4. @rerwens slunp - Gprumizented gHUGHSILGHD Sfzemelsd Paapd GrwdiwenpwitELb:
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5. wwssiigess - o enebsrearulsimba 2 LGWTSLIRT SMIWSEIH QW USTTHSEISET
2 Led @emipumissigyet 2 fiehFiLGSHe0mGL.

6. seowIEsed - 2 MiehFlulL UBTTSSEEBET HmSEL GFaim Coam QuTEBLsMTS
LOTOHOULBHSHEOT GLD.

7. QeeflBGupms Siedws BESE® - 2 aQaGésiulL QuIGLsnis Gsmanippens
2 L 696mBa SiIBMHDULGSHEOTGD. :

% GpCursemem omdse o _awey (sl QuINISS Bateugmorn Hflssiu@i.

(@) @mowsmwiefisear [Herbivores] :- @eveu greaugmsenst o aueursuGUEID.
o +ib : us, GH®T, 0.

®) eamgymiseisar [Camnivores] = o ulmeten elomiGsmands (@) GsTap o emamslGLEYID.
o +tib : Amisd, yed, BIW, @BTW, Bl

© manggipaniafisst [Omnivores] - sTeuy elevmiGl QUIGLEMET 2 aweuTHLGLYID.
2 +b, : wellgs , &FUUTE, &T&LWD, LiesTa.

@ owssysviaiser [Carrion eaters] - @ops elevmigsals o L o auamsli@UILD.
2 th : BWS, LGKE, sW®suysl, (Hyaena). @omer opssspdissi [Scavangers]
aaa)d S pssULGBLD.

() wupupsmisdiisar [Frugivorus] = upmiEsmsTud, LPFSTHMDUD £ _ewTauTs el (BId.

O oGodysieisar : [Sanguivorus] - GaugelmiGseia GHHmW 2 _emeaurs e B,

(®) yédo_smiswfisar : [Insectivorous] :- ysdlaemen o emeuns eal(Busmal. 2 +ib Gpeny.

DI &6V 61 61T 1L G LI & 60 60T

@BUBEs SE0E PGS (Aegeymid) GepeILSTTHSEISMmT o smaurasuupid CurFeneRI(LpD
Sipseausnflls GuTsemem aaTab, SslaBAS Sipsed aemhssT aamad DmPSEILGLD.

o +b : oPswrer unssbseT, LUDPHLTSESET.

sigssdeueniset gpuumLwial Bg GErHuBEmME &IbG JiuDDDS FOuTL L WEF Qauiubd.
SOUTLOLEBS 2 UCUTSLTE USTTHSEIBAT DienusenTed o MliehaluBL.

L ® 6wt swflLt G Lim & 6 6501 ,

QeusiGaup @eriasmené GFips Smdsio gy wHDHD, SBHEHEWN YDHECHGWI L AL AT Y]
2 amemalGUNIIGL &, SeaBdsE Smwmuud o auGusTguD Guedy LBemenl @uwedy
galiuGy. B Fpaimw Qupug LBl gaaud, Famowet aigi almpha auprdl aera|b
sopssiuGl. oL Gmiall eallpba s sluilanb o emenallQupd QeFwei e
gL HeuiafuBursamean sTamuuBLD.

dmba auprduisd ypsts el Geuenl srsmiuGLTUIET SiH LD oL Beniswef aenIL@LD.
o Hb : o ewiewl, Qpeen, Cueid, SiLenL.

Amba aprduiss 5585 @Bl sremiuGLIUIG SiG SEQL (Gwisnf] aeiu{BLD.
e +b : Qaresdiye, SemmadGuomgund, Sefiwr

QLB aumpama Wpaugid YL BevefunsCol sred s fs@wTiiaT oig sLGEULLL 9L'@du'rmﬂ
[ Obligate Parasite ] eieIUBLD. GLTDOU GUTREMSMWI QLGews (pempuied ouybiSsE, et edmbe!
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sﬁgpr_riuﬂmu_l Bé65051151, SBET BDHs 2 L aflsd SipssauamNiGUTFmeTen BLTHSEID L ([Hsutiand
Qw5516 Camm @I (Bawisfl [Facultative Parasite] eleiu@G. o +1b : UEissssle Heousms

P ol L60  QuITpil(penmaeit
* o emelall sumasUID, BT LGHL@ID sleomigEeiar eaLed Qurdlupenpsanes FiorefisSaimen.
pat't 60 QUTA(pEpDEMSTL QLTSS SIEIEEmsr AeTeuBoTm eISIUGSSE0TLD.
l. mewgen emiyast [Microphagous feeders]
2 eupsg omgaser  [Filter feeders]
3. Quebgal om yset [Macrophagous feeders]
4. dyeu om'ser [Fluid feeders]

Bliewigaiom 9&e - QuI(penmaEsit
BEEGEaT Y Crré@u uGL@mLw Sm&smen  (udffwr, sallésn owaer, Hw
(peltenbgeingsdlé@L D) 2 emeurs 2 Hib. Gogih @eme MPSHIT Y&6IT ETRTEYD DIDIPESILGLD.

Qurdlwpenm 2 HIYesIID 2_eNIgmILD GMysen
) . 2 _cwallal aens
Bumelllung b Gumeliiung uafflwm, BLuuwirsuy &1 GasrLiyenLw
yrm@orBeneunssei. | saflldsn oSedsn, Gumelliung b, o_swiensy
2 +1b:- Amoeba. rotifers, yaiGeunriLs&ed e aiuhmLd.
ciliates, yarGsupmiL g sleiei ) )
flagellates, BmeGanBambae QBTHUIGISm6TF

&JHGWD. WHeled Diblsv
Blameouleun et ary Bl eouligyd
FOUTH Baww. FOunG

WIS SUTIHID, H6nT Wb igwl
efleneneyme (& Pweaymaiaisi
o_flehaliu@Go. FluTL LTS
Blesel LpdEPIworgsed apeotd
GeusflIBGWDH LL@ELD.

Bagans@Lieuss

FQUHG (pemen Euglena, . upffluir, &eafdeseo &a{é.@@@m (nguu;u.lrr&:
e , ; . 2 LGOsnelenens B
&L [DLIh& &6 SieusT, rotifers, yCsEaEDE o aes
G g emd @ e LIsEsl . - -
glerflemaamems QFGSID.
Elglena @ev seys@uweanen )
SLUGUWITSS] BIBIBLTENWD 2_FayLb.

Wlirsen Hdliisear oiemngaugmed BEymLLb

urDBprGsteudisel, | ustfur, sefbse IHUGHSIIELD. HEyTLL apeoid
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2. dJpors seomser (f — cells) :- Insulin e @Bremend &sré&GL. BF GEHGECETMHFS
denenbBoTFamTes OMDHMID. , .

3. GLevpmr sevmsear (§ -cells) :- Somatostatin eigud @Cwreneis aré@w. @g Insulin, Glucagon
gD Sriemus SHGGLD. cuanidFd gGlome HamLbamyanl salad DmpsaLBL.

sangul GPwpmeuisdmbaI> BEwgl FMeuiedGHHID GEHHmul GUUIEDES. GUWBTED, BELGLLBTENID
e Famsululsdmhbg Godows Cralsg Freoeuruiamenggisi Gsis@LD.

gmapulluller Qzpmiledseit

1. szl sTHmMS GIbE 2 e FsFAUTLIg 2 56 SH60.
2. @Curemens &IbhE Geucdev @HATHIAL Bensvenwll BUEmIZHeD.
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weflHailed FOluTH
guilum(®:

SAbsoonen 2 _amey) USTISHSHES 2. 160 Benpwiriss 2 Miehadbsagu Hanede mHoiuGd GewpLn
sBuT® aeiuGw. @& 2 ulflwed emédassmmen GBTHWLRSMTD HapGaunmiLGEDE.

2_awaEsTeoaTu|Lal QaTLIyemL W  &yUullset, &riyser, &ylyseflsd
2 66N USTTSHSHMBIHEN.
o BpmrFayaL
e fpBeny eauruisEfuled &ys@Lw.
2 OpBfled sremiLEHLD ug,rrr’rg',grﬁmsmhsum;-
B —99% ; saflupyssir(Nacl, Kcl, CaCoy);
GrprAuid (Huedear Sisdsvg 2 PBT SI6Ge&),
meuBarensid Qprduid - 0-5%, F&w [Mucin]

o ppfler pH (6-02 — 7-05) . pGBlemeowreng. sweg dflw sibagsaiemowrarg. 1000-1500ml.
o 18pBT BrQeTTanbE&F &JdHsUILHLD.

o_emej swrflssuuGwburg auwd @ol, GETGms, wewbd, &L A aaua o IBPETEsFiIsmems
&roELIY SrewigedHLo.

Gugub 2 swiey suTEGPuisd BmEGCUTE Dhaisien @rFTwel LSTTSSBIS sioey euTmdsenens
arengaiB. BFHRMeD gHUGBL SMHSHTESEISHT SIS HrdLSeTTe 2 BPBiFaTilamu Senw
2 18P &r&ElILEHL.

2 Leded giuBL 2 eviey Sivevgy By (dehydration) e 1pliTFsTiemnUE GMDEEID. BHaT elenemeurs
suruisd goOuUBLD 266y HTH 2 ewiieney GHUBSHSID.

2 _Lpuipd, wlamQeupFAsar sauatayd o IOPBTFSFIImLE &mDSGLD.

o_gyFayull

@enyuenus seufled Fg(wel Gusveriiuisd 2 syFayiiaen steanlLBGHamear. Bmal Banglenu o _siefiLgHed
2 _FFFFTHEDEF &Y SHESIDET.

preenremse 2500ml o _gysFng syasiuGASma.

o_srFeny &ISSUUBSE BILUS GHTGHWTID, SibEhaHToHGLD Qgrr@éﬁmgmb sLGULGSSUUBGADSI.
o emeda STA, ewid, GHTEME CUTRIDMIDDTED FHUGL STERILeISET persTi GLHLIL SHL Wb
ESHBTHSRIBS (PO JIHLWPD. SIHB(HHS! Beteusmenl soweianpuiHms DieoL L. 6T SIbhbe!

ugufley BFLUSMTed £ srFagilissr arem Ul (G 2 SIFsTD syHElUMHLD.

uwid, Garuw, Seur (Anxiety) Gureip wen apFHEeT o BIFFTH HIUUMSBS GMDEGLD.
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Ws oo @esmeuisd o sréds1pel greriiul G saufien [Gastrin] sigud @Gurenans syseb. S
GOBHF SHOPTLL peod ABHSIE GFOlL B 2 sFFaIlismens sIammg o_SJFFTHamDF & SHFOFUNLYD.

2 _HFFFTHANGVIGTEN LIS S SMI&H 6T 6L6wT;
B, &afluiysei, 50, gsCiTEGCmrssdow, Qerdumssar (GuUIGamnsea, LBmHTQyafs,
2 _g5@e00Cus), 2 aiafl GEsrgamfl (UrgsGeiamen).

o gyFsimpilen pH=0-9-1-5

GLoaFuilyw, eSudaeaioenm@ flujib. :
fpeLaia o Lypsdfsieall Buamiule s mmaesdoLuled GLpayifurdw yomemfar
&rullud, eSusesl wWPGIPUD sremtuGSRIDE. B GLOFTH®ODE & ETmer.

Spi@L s (pepBend suamyupd 2 6iten fev Eaib HIGGLD BT FESMmESF srsAIMe. SH1palbEs
Sprer ueLwigisien ymemflar syudser, wadnGLelar eprvuliugdules £osmauw,
STFUUTWIGUT BT &I&GWL. @saiped, @orimuuladths amh Subo o e HnEGLens
urdéangl, swe Sply pH opdu 7-8 @ owllés wedng. BU pH B fnieLed OprHunisst HaiE
OaTfADuUL&aniguisTourd 2 6lT6re.

8mssaCya (disaccharase), QusHBLas (Peptidase) QprHwmisei Foupell  sisouaflulssen
BISTIFML(LpneNaeed GLoGIFEIITED @GPIULLLIg STeRILBASEN. genany QBTHWLEEST &eomEsiasiGen
SremTLILG S 6ot

GLOFTDMED STEMUILGLD USTTSHSRIS6TTo6T; ;

B, #5156, easBINISTISSHD (DTCYransCars Siveog eeigCor QuUNGLS), EipsHafGumhL s,
Quoaigeiaumsd GRUULG sTaluGL GprHwmssT (Sewos, GuTmHCns, BréBns, &5iéHEEmsa); Gam
Crprwriseter d&8CsT QUUACLS [DiawGsmr QuUACLS, o GuufGLs (Dipeptidase)].

eLosrpfier pH = (6-3~9-0) syref §-3

gemauwl ‘
smpul smgulssTpamns sr&@W. BF Fmzuls sral@m e WadnGLaSE abssEF GFadalLBL.

smsulF FTHEVIETEN LISMTSHSMIS6TTEI6T;
B, &eaflujiymsert

Qn & & er .
SiBsva, ANFAGeTF60.

DiBUCOUSHCL ssen [arevar0pCma (Elastase), enasGurffiFfiCammaei]
yoLQusHGL&Her [Exopeptidases] — (srGuUT_fQusHGL.ai]
&eS0BuH, BluyddefGuis.

segulsanhrie pH=8-0¥8-3
ynQusHABLamet  [Exopeptidase] ursapevdsamoled oibsEseaflaneten  DHiAGaITauLdevsisefes

Quiengl GUlememliysenen 2 enLsdaimer. Baemed Afw Quimgl Gaet Coraimdaimet. Guidsr,
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&Ins S1@arnsar  (Trypsinogen),

SBLEUHACL HBHENTGLD.

Frew  WHsiemuujd

w&Crsinls s18srsai  (Chymotrypsinogen) seiatuen

¥ rped (IBpmas syEGL. @5 ISsmUTs Crafbsibn. Binlssb ISsEET6 e (PLBNIGL aIdHEH
G&Teti(BeuyLLHLD.

¥ OSSHHETEN LIS 58 mIH 61T a6,
wi, safupiyser (NaHCO;), 516, 65 o uydser (Gsmgwd HmensCarGamGonm, Gamouib
Car@rmarGopm), sspmu@urpst (Qedmis Re9Bayer), QsToorsHssCrme.

* @LoErm, smspulldarg, Uss aealuam S#IESUIUGHM gbulbqéasL(BUunL@ds@rﬂu_lgij,
@Gomeis L (BULITL (586 RwgIom@Lb.

* o ewey AnELpsaamy w GoGung, fsuel 7 @Gwns&r&msﬁé SUEHGLD. SIEHEULITEIAT;
@G e dort 2 _Musdl STOYSHT e allensmeysn L G afleneneay

ufl o SHITEOI L 60 SIEISLD

FengullFampleo
Q& & a8\ mmflest foaLo Sifleobd, ém.@l_.s\ﬂeb _ HCO3 siusisamen
[secretin] Fapeal 2 amey BGHHS0. sengul SiBa M@ .

Ugss5oms

(CENEY: 23

Gautub.

2 wit QprSuptd
umISNNC W T en FLblest oL o ApGLeSled 2 cwmiey GOOBHS SHTJF
(Pancreozymin) 5o, BBSHS0. gengull GaglaypeLw

s gWFFrhenné

&r&6F @QFuuw.

Nss U uenwé
Camealldlerd Lo foeLeied Gamupuy Wgslenu &HESF QFuig
Gpren & afla. el 2 a6y BHSS60. (WEY- T4
(cholecystokinin) QeuelIBM&F

QFuwujd.
s1eny G iflealest fniGLo fpeLaied o_emey B eSuga &t GLPETHDDE
{Enterocrinin] Fpperl B15560. LM DS ] GIHHS QEFULpd.

. GLDETHMDEF
®Gsur@lflesflet HoSLD ApGLedled o ey em soo flegt gy ) &SSO
[Duocrinin] #paperl B®HHS0. S e G-

. Fen L (1pem 61 & erfleti
aflelen & soflent Ap@Lm fpeL efled DM EFMUG
[Vilikinin] el FOLTLOLES L-ue| | FOOL(PM6ND6T GITemtiy

Bosz0. - 2 Pleheemed
S B)& e (5.
P HCl sygsenev
aaigGonaavCnrear gapefl, £ ewiafled ) ) BICrTHSH G .
[Enterogastrone] ApoLy | Gargpiufeow @mylemu SO
g pefl BoHH0. SMEEMFMA
10hHSIONH G LD.
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* kK ¥

Pancreozymin, Cholecystokinin @yemiG Caiga sal 6 @Curer (CCK-PZ) erstiuGip.
wellgele o ameabarsoauruled o emey SIMLUJD DT D DEI&6IT

sumui & & 1Plufled

B DiEwaSSI(ewient. aeiGou 2 _awiey Gaul B> uHEsEMTEd Geu L@ (P HIBEML CUTUIILIDHESEAT QILD,

SLUTLIUDSETEID SInTSESILGL. Goul el Uuhse wefseieo B alpsHumLBHA®ILSDmMeD.

Bemeub Qsul Goudled 2_gab.

2 PP 2 et b@Hd GaisalILEL.

BT @RIGLEIGTE 2 auievall LILigs Qsnasib.

Gurdpenps FIOLTH (DIDTHHE0. BMTHBHE) BaEWpLD.

o BipBhevisien swealsr siveg o 1pET ondCovs sgid QBrHud o emeleisiion LorLQUITE®eDeT
GLseifleanr (Dextrin), GurmGprs (Maltose) Gurein BHhesay (BHMTES OTHMID.

o fippigeien ae@srensio [Lysozyme] eigid Grdduwid lewTeRBE st QBTe0eILd. auTL i@ R
FHSHIOTHGLD.

851D 2_emIeney RIOTEGMBIG, £_ameiemar wadl § o_gmikmeas GOPESLD. sRPEBME HeOGaImEGLD.
DMISSUULL. 2 6016 FHHHTE QAMCHTESILLH Hyenen (bolus) auéasiuEd. e elpmsiLGLD.

alaissd @@ fov Gesasseied BebhbsGuUTHeid 88 WYay SkusmSBeMad Bspd. ieney;
1. ewriE&y eusams 2. Osrewisnr  Sousans 3. & DpUSMS

anTwsGY DusmsUsiGurg  suruigpL DUBWL. BT CuoGophs miansHs0eHITE DmEHS
2_awiesATemaTenw aumwis@fuis IsiLsssHnE Seiremib. B BFmssgilu GFwerELb.

Qg,rrésc&tmu_ Seugens @smslaiu Qewer@h. GpraieLsg Qe o_emiadSlyensn SIEIG,eiien
aurEdsmens eI, Ggamed Qgmetent sxmauls Bsauiaiu smEEs Bap o avey sensHaie

SHeTerlILBLD.

@eiBeusmenuied ap&sBGROMTUIDY APYERSTETEHD. HeuTaLD dfls GmIw SeLUUGL. @Famed
2_auaysAremen aunsameiulgiel Gsedens SH&sILGD.

Hyemen sensHI6T HETENIUL L SID, W&5&5 G Psdsutuicpy Hns@GLd. SHeuTFLd P10 - Sy Tb1 @ th.

&6 sugmaud @Fmsllafiugl. sasaaufls gHuGL DimeBureim DIDES] SDPFHIBEE D6
[Peristalsis] eraniiu@G. @genmed Hyenen sasH@nG SLSHHULGLD.

sapAar (pigedsd SrewlLFLD BawssieurysHevieten F@pEa] Heny sieumyh Ans@. o_emeasHrenst
@englusnLuies Gasdgb.
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* Hemio DisdevG GODHD 2 _ewiey uTiHGHWISmEBE Beorismumu SimLw 4 — 8 QFdsaimer
aBE@D. Hyes 2 ewiey Uit 1 QFsEe aHEHGL.

@enyrienuufled
Beoglemuuies Sig&E@Ifuisd £ ameasByamenser sharedsionss GaEriomE@L.

@mplemusmw 2 e JAMLHSSHID @mpiemus st allflus. seaufled gHuP elifayalemeney
Guaud o Fr&&rulsmeas ey o $IFsTPaps &réHss Qeuiyw. @& Gurdipean alameray
staau@Bo. Gued o srsdspeilulled o swiay WL asm),/dlm [Gastrin] egpid @Gomet
sré&slu@l. @& Lﬁu&&gudsmmg SITewiIg Lg,u&&nmmm &I&EGLOTY HTMGL. 2. : 84
2 _srFerm &ruys sLGUUTLeL ahdaisar. Gana.

\ smeowprbligmn re Broyss GoUT®

GSGHEFDCDTLL apew @B SLEUUTE

seuflan eiiflens, o smaFiyousd aauahiier
tpeod GurlupenpasEl.Guur®

1 ’/\ @@é&t@ﬂun@
\
_ ~
I\ '
- /’l’ \:smbq&"&tl@;%
!

Xy S

\ X
i Il ‘\ , /( N\
- [ ’ . \ ,x/
%

4 / )(\ o \XFQ(BLnrm'! sLELUUAE
/ Qunlapenpé s GUuUN®G
X \

1 ' T " T l ) l

[¢ 2 3 4
o_omey o sNQeNBHHe0 Gmow h

2@ :84

sysalulL 2 gpFeTQ (aGssemswimen am@&ﬂﬂe{))
|

¥ o gronp syHEUUL o eveybhAramensel Sifev em sgemng (pH =2-6 -3-2) senLuwb.
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swedar QprHuD (2 BpBhgisten) Sife sm s5HD BeG GEMODUGLISOTD ST FHrEs
SiHsfisa PHOLGUEID.

@epuemussafied gHUBLD SHNFHHEEMFUBEMTE) HMLSEH DIMOEST CHTHD 2 _awia| £ _SHFFFTHOIL 6T
BE Ha0HSLLGLD.
e _grsempfied siss BHaeoulsd (Gemfpurpm Baeuls) sremiuGy Qprdwioréuws Pepsinogen,

@5CTaGCanAdsiasdueier H owemed o uliiysien Pepsin o8 wrmplu@d. @ pepsin
sa@naswinag [Autocatalytic] Ggmfmur B Pepsinogen g Quiflenns Gugib WwrHEILD.

o uliiiiyeten Pepsin @1Gurg o _emelgieion UIssmss. sned LaQuisgl Bsems [Polypeptides)
LOMDHEILD.

Pro-renin siguib Si_ssBlens Qprduid BHepay 8 walsalsd ayssiuGaudaome. Qs GPH BB
gal sr&siuBAnsl. RICITEECamissosHaeien H oweaiase Pro-renin g o _uSfliyeiren renin
Gprdunors wrHmdng. - @b GnrHwud urelgister CsHBamgdsr (Caseinogen) Wwassos GsAer
[Caesin] @& wrHP 2_epw eeusHpai.

@eguenuied sremiuGL 2 SralCus eigubd GErHud Gareleus Qsmapiubsb, @efsGored
sIiusTeunas LoTHMISDG. BSHsTasw G&mphiamGa Bl QuADns).

Hel — » H +a

Pepsinogen —_ Pepsin

Protein > vPolypeptides :

HCl — 3 H + C

l

Caseinogen —_ > Casein
(senrupBuicousieng) (syupbuisdudng)

3-4Y% vsigHureorsefsnis Genglsouiurg, GL& aunibgaungsdigieten Smsdl seny, sieugd
Srsasin@Gh. siBGaungsHer apeowrs Apdy srersemms eaylamuinmg WafpeLeSgist Qseagd.

o gyssrpiigieten HCl, omig o emaar sumd usfifurdsenemujid Qasmedgib.

@myueuliung paifpGLee SieoLywturs weaidpaLe #sapefl Enterogastrone eigid
@Curmens arsG. % Belemuuial GHNIFHHRISNMIMMUE GHPUUGIL AT 2 SrF sFllsefa
QamPApurLenLujd BGyTHSHELD.
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~ @erueulurg Berieullehs (WafpGLasEGE Qeogzsd B SIEI & E & EThé G L enL
Guiujeiien Bi(PE BLILIYS HMSTTEOTGLD.

¥ @epleuulsn o _eiefL SIPEED WEADIGLD 2 ol S(pseSHPID 2 WITaITNS.
GLeaumuipsd Garisuiurdaar GLelsimba BmIimusd e GFsoamss SHHGL.
Api@ L6060 .

¥ ApeLeded faweienw 2w (LgWSILD U GELOTEISST sgesiuLg et IUGL. R 6 BourGLom i sir
GLD sTUlmws Fratigs GLDETD®DE HJ&HF Qaui. Fsompuiowggnemins smpulFsnhamps
sréaFQsLIWD. Usslmuemug gratly UsssHms WHHNGLMNGS QareamiGars Gauiub.
Ap@Leisd FOLTEHD SBSSIDIHSND BSPADS.

¥  WafpELds Borimuiung GLpsTp, saguisstm, Ugsb aauabanpL ngmaﬁmgj.

* @rg ysFsAUT®, srluremaugCrpmiFsBur®, BeSuGGF AAUNE aaie yig@uwent ujib.

yysaFulur G

* sasuls stpfeeien HiFfGamnaen [Trypsinogen] eigib SILEaHme GBrHwd, GLpemphiigisien
apsGyTanaGans [Enterokinase] eigitd earsAwned GemAHurGenL SHfsfen (Trypsin) s wrHDILGL.
Guaid oEGsTen maGLIFNFACaTEa a@ID siLssdome Gprduld, Gfsdar GprHWSSTE
maGurdfsfe (Chymotrypsin) eigb 2 wiitiysiien BHenevsd rHOUUGLD.

% Chymotrypsin 2 1b Trypsin 2 b yygmisemenl usdQuiILBHamms T miD.

Enterokinase

Trypsinogen ————— > Trypsin

Protein _ »  Polypeptides
Trypsin

!

Chymotrypsinogen ~———» Chyinotypsin

* nguié&nmgﬂ@mm srQui’# QusgIGLs (Carboxy peptidase) QpmAuwpid, @Lﬁ)&nﬁ)‘gﬁﬁﬂim ouAGsmr
Qug#GLs [Aminopeptidase] Gprduipld uGLlIETL Gamand SielGUimIL BEenTs THOID.

Carboxypepﬁdasé . | .
—p» Dipeptid
Aminopeptidase Tpeptices

Ploypeptides
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* el Quisnyl Gashr GLBETIBeTET &16iGUSHG ssemrsd (Dipeptidase) oudBamandsors (Aminoacids)
LT MHMLILELD.

Dipeptidase
Dipeptides % Aminoacids.

Protein El p Aminoacids.

sTCuTemausBrPpms FOur®

Amylase / Diastase
LOTLIRUITH6it yor sl -  Maltose
(Starch)

It '

Maltose Maltase p»  Glucose

S e / invertas
Sucrose ooras ad e‘> Glucose + Fructose

Lactase

Lactose —p»  Glucose + Galactose

@ GF FOur®

Lipids . Lipase / stepsin Glycerol + Fatty acids
sdlefldsflens FullumE
Bl
Nucleicacids —— 0 & Nycleotides
Nucleotides Nucleotidase »  Nucleocides + Phosphates
Nucleocides Nucleocidase »  5C-Sugar + N- base

* @UGung o ewiey GLoured [Chyme] Bevevenw SIMLBHEHIeAFLD.

* fpeLhsafied stemiuGh 3 MFwren seFw@e £ _ewiey Bl SEOULFIL 6T, o 6len_SEgmsLl
QupEGL®e CBréds SeltaTad EMTEIONS SIHEGDET. DIEEULITEIE;
1. SPpPFsGEsOMTey - 2 e ssgamsl QUEBERGLMma CETads SeienLb.
2. iU vemsey [segmenting movements] — o eisnL & FoIEG H0ES 2_geayh.
3. sasoerssy [Pendular movements]— GLened o wrds smasd B Gb. BgHamsd GL6O LSEBHEUNGLI-
UssLD Simswb. Bekumse GGIFFHODTLLSms sPsfsss Caig o Rehsir L UBTTSHESmeT
SmABHS SBDHD 2 Faw
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QuH G L6560

¥  #fur G GprAwEEsT agaud @EG syssiLGuome. aaGa sOUNGE Bopaudsdane.

* @rg ganw aurpusflluréser sramiu@Gdamen.

sOluT . BF  syuyseflengid,

QamPAPUT  ReTHID GHES S L OUD6T.

— [ e[|
SyRIEB6TT GBTHwnissT é@u? pH &pimien cileneney
: LLD
2 _1A1pibT o BphT o1fiBs: | eumbiEGA |6-5-7-5 LoTLIQLIT ST Gonp@ors:
(@wiedesr)
o_SFany (LCym)Qyeish @engiienu | 2-00 umedgykTen Gadish
CafGanmmagedt _LITHD
QuUAes(Geom et @enylienL 2.00 Ugsio usVEUILIEHTL 6
| Spxs-edev H10Cs085 AmKeL-60 85 LmuQ.urr@sn Gwnﬁﬁmna.
GUoEHIEFsLIOTEL 2 _sitsfiLip )
Gl GG » 8-5 CorpBmra GEHEREN G
QBT Hwiniseit o6k 1 » 8-5 Be0sBpra GEenstars +
‘ oo . &H60E0HTSH
. 2T " 8.5 &g Come GEDECHETE +
» 2 w4
SUCIMOUEACLS: ’ 8- LUl G Mm‘f_@
SliCLEHCL S » 85 Caile T (WG
a.u.n&m- ) BuysAsAGufiGLas » 8.5 By sAsAGusrengL. S1ACemewlevid
G Bukissy , , _ BuysAsfiGuirensi
o CorenaCes: . 8.5 P EACemrerett Bisein
FOBHLFFT " oilGeos ApgL v 7.00 SEoBeuTa: » BonpGmns
2 sitefiLtp
B FHeiCanm i) » 7.00 | ®=CTHNFACamash |  ensCLomHfafein
Uy LD usbGUUEIL B
GV EE »
nsQLoTHN FACeTE6i » 7-00 Ug&ib usL@UICIENL (B
STEUTL AGUBHOLS ., 7-00 L&D LGULIEYL G
@60iGL5 7-00 g gb LGULIEIL
7 7-00 Gisrpin Garaplinfieod +
’ . . . Hea@pmed
By sAefiGuwis » 7-00| Busfsissifioon BuysfeiGur
L . s Coa
9550 (nysei » 7-00 Gamaply Gamapin; fp
Bomr)
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D55 HIMEH F 6

GLuTeded LgFefum ge sleneneunas; Camariu S1Cxmanfsob, SRCLTeneuZByH SLALIM 1965t slensneunsg
Caramiw g sbsmyL Goe, Qamepig suBuM Igei almenaunss Cxramiv Garapinfieon, HefsBprsd
ST STesIILGLD.

Quaploenelled -FBLITL LGS LSTTGSEIseeT DBSBIMUCHFH BenL FAYIGL eSguid FOGLGLOQND Feopdna.

SiBHSINEHD GLOHUFCHSL &a0pefl LORLIS ST QILD, FDL(PMENEHENTEILD, [uaﬁwa)l_(y)menasmrr@ub
600 1L m1@ DiFsMssiu Gereng,.

0 FHESOILBE6, DUICMTaNIVEISENT: STELIG uTeusd apedtd isdevg & uliliieiten mL 560 pevLd
gL (pmensefigeiion GOHpulitsscaiseige o_fiehaliuGo.

Qarepuunsleoaptd, Sefle@oreaud FMLpansnt Guoevenild & misEpaT (1S ed TGSEIULG SiEIE
BOGBmes Qerapuiuns WIHOUIUED. Waienr urHassoalmist el DU, Plewmpidseoafiaen o_arer
Ursld GETUY (pevdsnmisamen cply CuipuemLwinss GPHa BeluGur Urss Spgielsst ou@o.
Boa >&Cuwraiws @ Cpreais e [Chylomicrons] erem SimPssIuGY. @Bever Uit
Py s s aafedmb g SGHuGaItgT Qpesmn Bempissrefigm rs Qeedgub. QLB Bel
BaGuTYY B GBHSHT Bepipw Qmﬁﬂm@mna‘rmus{) BruuGLULEg) Qs apuLfeown seab
AeflsBoreorsayid &eomisemen SiLWYLD.

oCspe o _Usael, elppibisissi, Bi SSiuIOW QG 2 MehsiL.3d8mng.

FmLpenen Cooafssams DissELmss [Endocytes] ay@tb. BoupBepm &G UFTISSmISeT
2_aQen(HasiuGhamer.
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Gureieubennd BHTHISILIGIG STTMONG NS, CLTFMEMESSITTOMUILLD LibHeianeeuns
2 eHBLATIEDIEDG. SPEGaTae 2 L QEmaiLaissT GUELTS 2 aue] 2 L GaTsiaubsame. SysGHTe
AJ6e0 SIMBFLHMBE GPLILLOLWFRFUIG FIDEEIGMNIL LSMLWE Qewidpg.
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2 senb, smsul Curameudmisd UHOIGHTUI CHTeimised.
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Bsweugli] GODSHWID, auelmLOWDHINHSSILD. ,
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! sLHSID Gamifasol yfidma.

gmporL it @ Bur Lggib [Low—density lipoprotein— LDL] o@fsensicd Lggsmauid, GaneonsssGyireansoupd
GerangmsGL. B Bmpwrisaiss ghmb Bed®ha 2 Husd QeuuGHADSE.

LDL e0f@urui. @Gurer o _Huggulsd (a@rﬂmgbéuﬂﬂ, sl ai@iusuDied) £ UGUINASSULGHDE!.
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uhEEhEAmL e CFaFLTELD 2 s dgaismass g usflunsssiar sreasemsd CambmeissiriBibd.
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sremtuBh. @& usdBauis Fipsal H (Root abscess) siamiuGLd.
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Queyssi Craron@d. (WIs UWsmLWD. BF UG, DmSFGpasTen Srenil uGHawud
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2SSl , »
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Beiaummrer o eawe| amssel HBrréSlworer preasmeTtd ST LD ST
Carmmelés o geayb.

4, Fyrsed sauanorsaDd LM SHvsGS0. fubs upgrimas upums Qarail susd elembEsev.
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Qeumarassel smsuimwg srads samgul sphflenwud o RIHURTIERTEOMLD.
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apeutd  (Piles) |
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tpsuld BG DBMOUILIGLD.

181



2 57 o8 swlugsaieno (Hyperaciditity in the stomach)
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2 _ewi6y [BiEhFTHeV.
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SpEsID DFEMNEs DG Gt Geausfilipwras SersmiuL. @enylenuuisn seateuste) SiHefsgn. @l
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Bswb @oFlemusE SihaTaulsdplusted @swdHmns Crred e erfley gnuGaus CuTeGESHETILIBLD.
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whyp alppeps seflar Guaimwurer soslugHitam rTes GLDUGHST BULUILGSEN
OFIHHMISETTT(GLD.

auIbpempEG el S s G LG sPsfiusred @hBlame gpuGdng. B yemsalsd Hrear
Sians gHUGHDS. STTUID SpaiseT WBE uTyrer HrsGse Guram Camensament tfisen@i.
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aulmmenene) (Dysentery)
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Entamoeba histolytrca eigubd geflase SmdGw sufur aulhmensiays@s STJemins 2 _6Teng).
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GEruismenuid goOUGSHIEDS.

BITeld o emTAUTEILD GHTHMISHEVEML ULD.
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