
Cellular basis of physiology 
CCITHH 

yf (Indroduction) 

T3 (Skeletal system). (itAT (Muscular system), A{RA0 (Circulatory system), 

FHR (Cardiovascular system), aPOZ (Lymphatic system), CBro% (Alimentary 

system), A (Respiratory system), 35A04 (Excretory system), TU4 (Nervous 

system).U aPDT (Endocrine system) R AU (Reproductive system) 

ATAACHTRA areoið eu (system) FETATM (organ) TT 1 SHTZA 

TACHCR DA 1 T 4AteftT T0 (Epithelial tissue). 
T1 31 PIAIDE Í (Connective tissue). cMfA¥a1 1 TAfÈTTA Î (Muscular tissue) 

TE 1 ATÉÍA (07 (Nervous tissue) IHTI 1TA A11 CITG MCA TA ITGAA 

s 3 UT (Cell 
membrane or Plasma membrane-Structure and Function) 

T s (ATFA1Ha) *14-TDA [Ultra-structure of Cell (Plasma) membrane] 

[1] ÍA MR RDA (Molecular organisation of cell membrane) 

CHTP (Red cell ghost) 4AI AÍRE ASHAA 44 mfA AATRÍAP f4cAN1 TA I Y 



ATATATHIA 4T 52% (misz, 40% t195 3 8% PIAIRYyT ISI 

roT atPiteitts (Glycolipid) a R (rfdta 
(Glycoprotein) 

(i) CaTB 8% FIrÍaRAYTA 7% PIAÍRE AEA AC Cr 
v) Cea aRtAA HT (M5HC aTR CA (Peripheral or extrinsic) T 

oTfA NT P CTAE 
T CeDA (Integral or intrinsic): 

catio (Integral or intrinsic) atA| 
i 

(2] at1 Ma AEATiR AU (Ditferent Molecular models of cell me Al membrane 

() tRaR (E. Overton, 1902) ATS FMAH gPEa aotE T 
) sD 3 catsa (Gorter and Grendell, 1926) A06.MÍ T ea Gii) CJAcafe e vieAA (Danielli and Davson, 1935) AGE í 3 (iv) 3TAI (Robertson, 1959) 4 Í JUV (Unit membrane model of 

Robertson)-NAAATS ATUTAfSUAA ATE P-YI1A A CATda-FPE 
ceyTid (P-L-P) aa Ha R ATe oM qTRI Unit membrane) 

3 A PR SICY 7:5 nm 5ey1 3a otA A 35 nm 
1T 7-MT 20 nm I (a0 A IA3 (v) RR1as paT Acse atva (Fluid Mosaic Model of Singer and 

OOOOORSOU5TSTOOS0 
154 1.2 &TbAAa g MA ICUA| (Hydrophotbic) uafe GA ATTI fUA ( A-CoTT (Non-polar) 

fatty cid 
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rNI I PNviN TT (Functions of Plasma membrane or cell membrane) 

aRtatto. 

FIRRAY ) 

A-C 

D 1.3 CAICE AUTA 73 154 

9 M ACU e DIT AT NCUAA AUI He (Differences between Unit membrane model and Fluid mosaic model) 3 

1. a 
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2. catfdors 

3. Cetidta 

4. afero (EtTA Ha TCA 94R (iboi 
R, -ITYA 7KT1| 

4. CatiotAs 

1.2.OFIPT`TG UE Nucleus-Structurem and Functions) 

fo T (Structure of Nucleus) 93 7 AO 
8TI a-1. ATITI M, 2. TUPT 3 tTEFG2Ta, 3. eR 

4. fFTpemI

TFunctions) () AM 

of the cell) T (i) fIACA B 

CR RNA 3 (a1s$a 7RTET 7 

1.2.1. foA SEÍ (Nuclear Membrane) 

1 fe (Karyotheca) A 
TAT MA NTIDA (Ultra-structure of Nuclear membrae 

avTE CDa-fu-(ai5 (P-L 75 
space) 3 

9 CAfAATATA 57 (Perin 



300-500Å TURE AP (Nuclear pore) «TT 4R d (anib-TTO T u 
(Annulus) HCA I TTT I 

(Nucleoplasmin)-93 HRIAU 

(Functions) 3 

o 1.5:fI Í 

1.2.2. fsAA TfAGzNATRA (Nuclear sap or Nucleoplasm) 

rat (Definition): f fa foua FTATHA, 7 fe 

sAR D (Chemical 
Composition) : UA DNA, 

RNA, Sa (atsda (RTOM, 

TCAFTA5T (DNA e RNA 

fATE7, RAfAT a, 

), -4RA, ATP 4R 
TA1PA 771 (Na, K, Ca, 

1.2.3. fEA» UfGI I AfB lt (Nuclear Reticulüm or 
Chromatin Reticulum) 
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(1] ROTATtraiitA (Heterochromatin): 

aAMN TCF 9R TRTI DNA CATT RNA R 

PR t AETU ER E TDAI JTTfds RTTATCSTATIDA (Facultative eterochromatin) RTA a a (Barr body)- 1ATE 
CbCFTtATTA 

[2] aTD (Euchromatin) TA 

RCOTATSPTRlo 

9R KC DNA (RTT RNA CUÀ RA 8 

TD 1.88 SS 
(Function): ROPI E| GATCRTA 

1.2.4. fAGEpeai (Nucleolus) 

ret (Definition): tstt7 pE , TA, (atntets, 1g 
477 (Discovery) :Mai rotT (Fontana, 1781) fT 1781) FOSenA UfAUTA 

nthaT TIZTI 



7 
so (Structure) : ASI 241TE RNA 4R (enBa Ha ds IAOPGFTIA 

(i) ayfsteonaAMA gT (Granular zone)4NTTA IAI aRaCEe can+ba 
RCA , a 150-200 Å <JTII 4A fOAIA RAITSTA 4R 9 

(ii) ra gT (Fibrillar 

zone)-T¥ 3RTAAGGe (eIDA 1RAGEPeata 

CPIATO 
50-80 Å S HOTT UGT 
RST (Nucleonema) FGPTDR 

(iv) PtTtD 

(Chromatin zone)- 

6a 1.9:fATea A1- 

aRAGT IA (Perinuçleolar chromatin) 9t AEFI T TUa 
e a DIT TV:TreT TATD (Intranucleolar chromatin) T 

T (Function) : feFeaA ETATD STT DNA CAIE RTRTRTTTAUTI RNA 

AGEA AUsmIo NT 17 Differences between Nucleus and 

Nucleolus)3 

1. tA 1. ttaRCDTZTTA afs 

2. 2. Fre , FTePeP, FOT2. 2.fDT13 A, AAMT U7, 

3.1s 

P 
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ucleu and 
ATf s fOSTHCUA KU N (Differences between N. Nucleoid) 

1.PT 

2. a I 2. 

3. PTCATCTIA ITT 

4. FCEpeT TT 

3. tatt 3. PICATCTN RIFI 

4. Ge7 TTI 

5. fAoeat 5. fATAeT a1I 5. GAT IT U 6. so 
6. R1o T R DNAI 

7. CATCTtA UTDtAI DNA 7. 91 TkÍDA TCOI (TTA AE 

7. DNA 

DNA TEI 
8. P 8. fsPRIAA NTI 

8. TRAM T 

1.3. SIARUAlJ Utii�RT (Endoplasmic Reticulumor ER) 

TaterA A TD (Structure of Endoplasmic Reticulum) 89TEArrat 
) ost Uta (Cisternae or Lamellae)-otasia rato T e 5|101 

(ii) AtisTPi (Tubules)-4 R1emTE aT NCOT I 47A JM 50-190 um R 3 

4Ts12taa steA EPAcoT (Types of Endoplasmic Reticulum) 3 

AN ER w7 FR 

37 ER 
15q 1.10: NcH1AteI eriaI(TN {0«1 



1. A Stasia aT (Smooth or Agranular Endoplasmic Reticulum 

2. A3 TAIE MTTAtAIY T (Rough or Granular Endoplasmic Reticulum, 

qTs1trAI TTF TO TRTIDT (Enzymes present in ER) 
NADH TROTEF C-Rut, NADHTRDTTH b5 Aup, TT UAY URT 

COA faRyftAT, (ADRTVT, ai@e RPas, Rtac 

T5tatAiN TaI PIS (Functions of Endoplasmic Reticulum) 

(iv) fafos7R-J71 qTETATS aDrSAIA (SER) FAU, GOSTTS, VAGPITAE 

RTArIT (Ribophorin) 

(vi) #aTtcaatTRA71 ATEIATAT aDATIA (SER) ATRTATURTAR 

S Aa 

(vi) frI 7F P�AT ER 

9 (Detoxification) AI 

RER 
PCA 

(x)Jtar4I T 47-
SER 

6 1.11 3 SER-NYe RER- 



S10 etR IAE ATI tT (Differences between REp 

and SER) 8 

. aRATTEA 

4 7t (rough) 

2. 414 TÍ F UFI 
2.P 

3. R 

60S 484F RT 4 

4. theR 4 for AA TeATT 

RETR)1 

5. 4t7 E 5. Cada e aRTPTanda 7RCAT 9R| 5. fA, FAAE, AU 

1.4. sTfsr afs--STÉA, TUE 3 %3T 2afT 
(GOLGIBODY-Structure Functions and secretory activity) 
1 aT -D (Ultra-structure of Golgi body) 8 1 aY RTO AIII 

] PDaA UtA (Cisternae or Lamellae)-froaAa E M TgE1, 5J101 e 7 AAR 7RUIT 3-121 (a1TCPtt) 44R 10-z0 

eEER sT 

T6 1.12 
otTa foaai 1 



Forming face) 48 Oi TPDCT A (Maturing face) T||qB T 7149T3 

CottaiPT TA ATOT A rent =TStA IT DTA CEPT (Vesicle) I4TA 30- 
40 Å 1 COPRPOTS FR MTI 

11 3TLI PIT (Functions of Golgi body) 

(vi) UTPICT 0 P UTTH (Acrosome) ibA RIAUI PAI 

PCS 

CST 4HRA (Zone of Exclusion): a1 FIRP ROITSA 

GIRCNS7N

39P C) 

aRtATCET 

b 1.13 :GERL UC TD-AGPHAÍ CRTT ER(A), ER CRT 1 aG (B) 3 F|1 AG (AE 
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sa 1 e1t (Secretory activity of Golgi body) 

1. aRIATTTTt Ft (Ribosomal stage)-4 TI TRATTGAAas 

ER 2. 1otA-U T (Cisternal stage) S GetTE 

(Intracellular transport phase)- 
e 

(Concentration of the secretion 
5. 4tA F Tt (Intracellular storage phase)4 AA TA I 

6 R 9 RP T (Exocytosis phase)-73TT FAi attae 

4TtatT CDPTata 3 sta aoa AAJ 1 (Difference betwen Endoplasmic reticulum and Golgi body) 

1. a 

1. 1T4T AGPIT(HA FI 

2. 

PCA 
3. Pt3cOH 

4. c&nsda 4. RER TACTTAA AIRII ( 4. (216 ARCSA TRIaR1F 5. P 
5. T7 ACSIATSTA 

(SER) 1E, GOACAE, FAIAFE 
5. 



(13 
1.5. cTEITUEIA-5 3 AIUE (LYSOsOME- 
Structure ánd Functions) 

RATICA STOR (Structure of Lysosome) 3 RATCTH TEV I AÄN 

(HRIATTAA) *31U AARCOPA/SEARO 
(Morphologi c al 

pOiymorphism) 27 ra 1 CTCST RCOfu 

CafAyaa 

RTAT RTA7ÈNTNTTT 

] AF TRTSTA (Primary lysosome)7 P 04 Hm gR 

2] i4 RTTA (Secondary lysosomes)-C =TRTTCITR fO ETA 

)TPtf (Autophagic vacuole) 31 ARTOTRTteA (Cytolysosome) 
TSTT (Autophagosome) arPT TRTCETA AT ARTDIETSA ce 

IT Ofr (Autophagy) U| GTTe7TRPTT|A 7TDTTCtNTN 

(Cytolysosome) T| 

(ii) aTotattMTaTA (Hetero- 
phagosome)-CIAIRTDIP eTI 

atttoitei 
RR M R4tb- 12 (Digestive vacuole) 

(iii) aYIt aT (Residual 
bodies)-CRTT TA1FJNT5TT 

Tb 1.16: Ae T RATSICT FURTDI 
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) 

CBGATTRATCN (Telolysosome) <1 C-M ANA (Dense bodies) AttRe b RTTAR F (Punctions of Lysosome): (i) A a 

AUADTT Ca1 UI A CT storage disease (vii) tstaTR 

RATSTCA T fPgT (Some enzymes present in lysosome): eRTT (Acid Hydrolase), TR Fbtra NSFA1 pH JIM3 (pH5) 1. CaDere (Proteoses)--(ATDa a1atP INAI 2. 1FToRCR (Nuclease)--RNA DNA 
ys RITER 3. RRET (Glycosidase)--ppRERU 4R aRTMEU a1 0 

4. 
, TARUE RE (Lipase, Phospholipase and Phospla phatase 

RAIC 319IPolymorphism oflLys 
Sosome) 

1 (Polymorphism) TI ae E 

2. 

Ttatcat-(a-I GMUentE TiRPANTTAI
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TTstfA 3 aDatfAE HTT M Differences between Autophagy and 

Heterophagy) 

TDRtta 

(Autophagic vacuole) I HTRTTROtTRT 
(Cytolysosome) a qTDPNTTA (Autophago- (Digestive vacuole) NI AAA-AH aPT some) 3I AR-PAI TRBFAT 

RRtCA 3 7TRPATCTITAA AUI t (Differences between Ribosome and 
Lysosome)3 

1. 2heT 1. 7 CtiAei04 e eaes 1. OF R 

2.7Pt 2. 4T51TsT adEaT4, A 2. ReTSTA I TYA AI 

3. 3. 3, TAMTA PMUstj 97R TAI 

4. RNA 4. RNA IF I 4. RNA TR AI I 
5. 

6. P 6. Cati0 7RTSTT *azi PaI 

1.6. aiBBIRf -STSae E (MITOCHONDRIA- | Structure and Functions) 

tAAT3 1T1 (Electron Microscopic Structure of 
Mitochondria) 

[1]7a ( Covering) 

FTE TafaTi (SI & 11)-2 



16 

(Perimitochondrial space) 

frot 4, AA [2] e (Chambers) 3 TE:Í TRCG 

75A100A 
A )aRrTD (Outer chamber 

R 50AT 10OA 
Gi) etPO (Inner chamber)-

F 

P9099922149229RIi 
(Mitochondrial matrix) 1GEI TEA 

ItT qtqtAOttÅ HI (Elementary 
particles) i T$T (Oxysome) 
F13tATU-AIata 

311- (Farnandez-Moran subunit) 1 FI 
1T(F particle) I 

[3] (Matrix) 8 TVEÍ MA TTE Tg:atTI as DsE A (Matrix) 4 

97R 9 iG 89T R 35S gR 25S isaitiaI 
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TITDTPATA aAtAAT 5Da (Chemical composition of Mitochondria) TRcDTP CeiDA (60-70%), iu (25-30%6) 4R RNA (0-5%) RTA iðT| 95TyT RRPRTA fFTPR ARAATA A ATRTRIRTAtTaTA (Mitoribosome 55S-type) DNA 9R 

. RCtPaÍÝAI AI`A 7ITT TiRoTADT (Enzymes present in different parts of Mitochondria) 
1. RfaTAPRE GEAY-ATATRA ÍNCUT (Monoamine oxidase), 3OGATA- B G NADH-ARISP-C uTTT (Rotenone-insensitive NADH- cytochrome- Creductáse), TRAARRYIFIT (Kynurenine hydroxylase), F JIS COA 1RT (Fatty acid CoA ligase) 

2. 3eeCO Ds TeIB RFG RAT (Adenylate kinase) e fAGEOHRY uRATRTAT (Nucleoside diphosphokinase) 
3.3Hs ® Tkqb A *7TeTABT (Respiratory chain enzymes), ATP- McRD (ATP-synthetase), IpMTAG RRCYITAT (Succinate dehydrogenase), D Te REDRTAT TURRTSfRTAE(B-hydroxybutyrate dehydrogenase), F1ARDIA D PR TPITAT (Carnitine fatty acyl transferase) I 
4. TTAfs Tbe-JIG URROG faRAyfAT (Malate and isocitratedehydrogenase), 1PTATCTT S JARTIET (Fumerase and Aconitase), TROG FEDY (Citrate synthetase), *ET JG TURAgtrTATST (C-keto acid dehydrogenases), AD1-UA TEIb (B-oxidation enzymes)1 

ATDTÍATA TTT (Functions of Mitochondria) 
ATP AA PAU TUs CA CFIDR ATP-F I TIAM (Energy currency) 
(Power house of cell) F 

RNA, DNAs (aD dsfa aitA TIBI 



ToD), 

1.7.coRI`RIKS�IA-T&I, S 3KPU; (Peroxisome 

Definition, Structure and Functions) 

t (Structure) 
) CTA 4, FO, 06 um -0-7 um T7E 9R 4 M II 

(Microperoxisome) AI 
(vi) CAaTTtA TSTAIN (DNA) 1 3RATTE RT 

T (Functions)3 
) asrTAT501ae cafaTei50 

AR (H,0,)®eR PTARDTTD H0 
(ii) g1tA iDTTT KAS "T E" (Safety valve)-3 T FA1DATT H,O,- H,ORO-00 

16 1.20 3 4T (aNTeNLA 
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