
(Pancreas) 
FA R (islets of Langerhans) 41R ALDA U aTJtsjaet 

R (Location) 

4.33 IT3I U7RA 

RA (Anatomy) 
4 12 ÍÀ CRTT 15 Ci R GA 213 85 &aI TJTATCTT 

(endocrine tissue)-93 Na TO 9 (RIC UR gTE 

3 (Histology) 
Ya7-4C HT 37i| 131 tDE-(1)JiA (acini), F NTT 

(duodenum) 1b M 1 TS 9R (2) FTTAtIsa7 Tiso T 
islets of Langerhan's) i IE IMS }toA P7 ACATA T -P-P 

4.34 0CAT 27RR7 6) tT a (10-15% ), (i)FB at (30-40%) 4R (ii) c9aTDt TT (5*%) 



(a) tg TN I IKTN( Alpha or A Cell ) :qtetetaa Cell) or A atTFtrwta 
TRT 25 13 9 teT ETat3, tAtrta 

Ftaef xjtttfa afas 3e(Mallory aniline blue stain) a afa3 

R 



AS T Tratonta nfaml I1etomtn ooro , T1t (Glucagon) 

(b) fadtat afata ( Beta or B Cll ): (MBtenina ea 

Ts it-aty 9 ata (Basophilic ) #tatefn zytnf7. af6 
ISLETS OF LANGERHANS PANCREATIC 

ACINI 

ALPHA CELL BETA CELL RED BLOoD CELLS 

fba: 147. 7tNFEA NAAa tgwft« na1 
3877 nts atrtit ( Bluish purple ) s 393I taa nt�cst- 

ABTa re faa (Insulin ) t4« CRTA Va Rl atta 1) 
(c guBtrN a fatz_ (Delta_or D Cell): (otretcea 

autatal-stata 4 atatt Mallory-Azan stain ) aa7s «ta4 *) 

aatrta r Ataytgotwostisa ( Somatostatin ) zRata sfas 



(e) fu PIN (D, Cell): stMCYa g ta 7tattaT (taPits 

1ike ttatqTs ?BTatET totTty Gtst 7tí ( VIP 

substance)fA:7s zoaI ttT TACAT®a uq 283 1tat@a1 it7g5 71 

13 DtT (2) 

(3) 



T (Insulin) 

O R 

ATCA IAIAIF D (Chemical structure of Insulin) 8 sto 3z u (faT 9 6000 E7T-) iG CPIDIA5 
T7 A 97R R BRC |100Ji A (Chain A) 211D Ja@IA JIU 4ej7 B (Chain B) 306 JACI UTtAG 7R7TSI 5NZ | 4 (1 TU5A, 1i6FONUSTA) URATRRRG (S-S) PTY M TI TGI 

C-r112 

S-S- 

A A 

S-s 

S 

B T B 

4.35 A 

o tTTT AE (Control of Insulin secretion) 3 as 2PITEA T (100 ml aT 120 mg) q CT 

o TcAa FrÍa (Functions of Insulin) 
TCA fATN T (Metabolic functions of Insulin) : 

ge cafo ACA (51 JNRIAI UTify 7ae) yATRIA 
T (amino acid chain) a13I 10 9R UTRARPU
31 ITIaTTR GR AT (banting and best) 1922 1abICT THe 

3 A ATTA FT TE TTAR (diabetes mellitus) 

A. ITARG fAttr TA esra (Efects of Insulin on Carbohydrate metabolism) 3 5 7@o 7 (high carbohy- 

() co Arats sct, 34Rt e 7$T (Glucose uptake, utilization and storage in muscle) RPR* CStq| tST 

olvcogen in muscle) 3 7RUS ICA 7 CM 9NAU 77R AI T U 2s 

A TFe qtai attUG aR1, 7FI 4TR AA GHTTAU FTT (Insulin promotes l... 

* eeRAS (glucokinase) 
GRPiDE** ISO ** A1JCA UGR AM Oage and use of glucosel : 

FCRPTRCTS (phosphorylase)GRPiDEPI ISPIOT Ai | 97 TeA 

a aP aa (Insulin promotes liver uptake, storage and use of glucose)3 



ai1ToTSA aNT (glycogen synthase) 
Ger7|6t7 GAP 

g I1 (UPCUA GT1 5 ((T 6 "R*)I 172127TA 1T 

RBC 
(in 

between meals) qaa aTI 1Aa |AN1I RI olKG 

(insulin enhances the conversion of excess glucose into fatty acid and prevents gluconeogenesis in liver)3 T1g r 

()fo M qat dz 7 aita zqrTAa ats (Less effect of insulin on glucose uptake and use 
by the brain cells) 3 MUA yqpe|13 vs CPI] x ] el zosg¢?1 aTITTA 1 AI17 94 T5 e 

apTe (hypoglycemic shock) arati o7s, ia zTr er T a Grefsu (nervous irritability) 1cA 9 S4 7 

(vi) T sI TAARET fAa daPyatAA ar (Effects of insulin on carbohydrate metabolism in other celsy: 

B.3T6 fapt TaA atsa (Efects of Insulin on Fat metabolism) : Taaa AT zy5 ARTS 7VATE 

TG, 2 

TG 

aTRPETAA 5 (TT 6 ORTi CiRA ATRIET FA LL 

RUAIRDD 
TG 

pSDR CoA L = RTATCAIiD TRT 
JADRT-97T A-E (Acetyl CoA) 1ete 

CoA ACTY 
TITITR CoA 

PtiG yfqe (FA) 

COA (malonyl CoA)ARTET YARE FAI af6 VTi$ a 

R2PTTR (TG) 

4.36 3PTTD fAAT TAA CST 



C. caTtA fTA }TT CEN (Effects of lnsulin on Protein metabolism) 2 1I 11 T 11 arA} 7 2araja aca 

FT (Insulin stimulates transport of many of the anino acids into atat E (3) 2orn 1 (acA y 
the cells) A t a, FTAA, YROlFTCPA, DRtAlI 1fG zfAsa attA1 vGII (4) B-a yrafAoraraiAA 

(5) an 
() afaA m-RNA 7RTe q a (Insulin increases translation of GRRs RcA t 7T a 

messenger RNA) : fm m-RNA-a R vae a nforai ota frbi afs r 

(iii) 7A ACI IN A 4TA DNAG PA (DNA transcription) gaR mRNAGACTI ZE T1TTA Z5 7TE ta 



Q. 29. a afataa ae fanaa at1 |Describe the Regula 
tion of Insulin secretion 1 

(1) fataT( Anterior Pituitary) : T*7 aTT d7 
TAT9T3 at4) zfttaa raAta (STH), (a1Tt,TTY TLATMTA 

97taC3u TRata (TSH) ery 
far 

(ACTH) 

atrta 
tR3atTAfAata ,3IRIS 

(2) t5te fo,T1T (Posterior Pituitary): 5t3 adrati 



3 33 3ta qtai (Blood Sugar Level) 4a1 a:71 

13T9 KR 100 falma1a 3 80 zts 120 fus«t1 M4 

(4) tsa (Glucagon) 4,71 TUNtA a1M7 17 tl 

(5) tYDTT afza afa:0a (Adernal Cortex ytgot 7 (5) 

(6) attyDITAA NTId � (Adrenal Medulla IUYIM ATIN 

(8) ei@ a1ita a3tata (Gastro-intestinal Ho:mone) 
atta aATAsfa at4) 914, qfa®a, 1* RatefBta cmstës (GIP), 
atfaa2-tafgatsT�faa CCK-PZ I13 3151 afa 

(9)I fanas (Nervous Regulation) #5 (SI17 I3 



14T9933 



2 (GTucagon) 
N a97 A PCA Kimball Murlin (1923) I 8A B 1 DEU (29 JARAI a 7a) ACAA 

EATAT (hyperglycemichormone) <F1 



(a)tátztaytia fatte ( Carbohydrate Metabolism ) a 

(1) 

(3) 



fa1 aatrstatatefnn atyta 
ta 

(41 

(5) 
ATT, F 3 M3taIAtA1 faa (6) 7t RPET 

(b) fànt (Protein Metabolism )&aa11a wytatzrat
(Anaerobic) s ztaa (Aerobic) stat ztn z3 

(c) CwT a fatte (Fat Metabolism) 3 7ets eer 
(c) 

ConesgeSBE 

(d) ofyfacsta faA1 (Electrolyte Metabolism ):(a11 
TRttfBraa (VLDL) F*479 A11 77 

(e) Atta taEA (Changes in Gastro-Intestinal Tract) : 

(2 1taa 3tIM 



(3) 

fa 7iCo1a fatt (Mineral Mctabolism ), ,11a 

3tatfncGtfataa 

atstaATa 1AIR (Regulation of Glucagon Secretion) 

(1) a ata ojas ( Blood Glucose Concentratjon ) 3 7,1a 

2)7 fD013t (Anterior Pituitary): Mtaa 

(3)7Tt stg (Sympathetic Nerves )3 att 3731 

(4) t tf7s e ferita qa(Free Fatty acids and 

Ketones ): T TtB 

(5) i atsita acata (Gastro-intestival hormones) : n@ 

fta1faa-911afar:RtSIRNA (CCK-PZ 

(6) a (Starvation): A etel G77RTA 1 



. 31. 6a1 fastttaa toa qEImI faa etsta CaT 
Show the rolc of ondocrino glands on Carbohydrate Metabolism.

fafen 

(1 fa (Insulin santr 

(2) TIta (Glucagon) FTTIa aterTtSa st7al ar 75tr9a 

(3 gf7EIT ZIAta (Growth hormone) : aTetTRTATeT5( 

(4) Cotgaif7a e ufqGif7a (Vasopressin and Oxytocin) 

(5) (tTyTa (Prolactin): r1 *sts fgedta zers faz i 

(6) 1 af (Thyroxine) 

(7) etriTTSU Adrenal Glacocorticoids): 



AMAATTO6JIB-I (Somatostatin) 

1 H FT (Physiological functions) & ANITGFONÍDAa T aoatRFTI A 



tCaTD TADEU (Pancreatic Polypeptide-PP) 

1. 
2. 5 

3. AATCDod 

4.TDRU ATAT P-P M 



EATTiBA CafaBI7 (Diabetes mellitus) 

(1) BR-1TaTDH (Type-I diabetes) 4 3a CRT ADH (TJIT U1ETA CA) T JTTEPA CATDIM (Insulin Dependent Diabetes Mellitus-IDDM) S A 

ADH- eR N I S STARI ZM (2 BB-II Gtafo7 (Type-II diabetes or Non-insulin dependent

(1) D-I TTATA T AAA ESAS UTaT0a (Type-1 Diabete[) 8 MC fTI C TT 

DR-IUICÍD TI4TsT 14 TM R I9) D-IUNKDMT A TRF UTATAo7 cafao Juvenile 
onset of diabetes mellitus) 311 AI TAA UAToTAI ETA T (ATA RI PUT TeIR NAT) zR II fo a 

() 2TPITTA T5AI (high blood glucose level) I 

(ii) aToLAA ZI7efe (depletion of the body proteins) I 

TRTTAI afTDITATTT gTTITTaG5NI TR TATATÈA 2E (High blood glucose level and related effects in diabetes 



ta NTCA IS S A (Loss of glucose through urine) 8 aa araa Z1a1 180 Ras/100fAf-93 BC a Z 

2tIC MII 300 (t 500 fiet/100 AfaTIa ICRI7 e0 J 

(i) e"ug ReIIGET STTPT EU (Dehydration in intracellular and extracellular fluid) 8 UIADA REPMTI 

At A1 aN RPR UGe9 btl (osmotic pressure) Gerc STC 

(intracellular dehydration) Craf (IURyi YTN NRTTAI a{TP|9 IICAIb CaGA-94 GUPT (a) Hta4 
2TICEfsefT, (b) uoa T4 G5-, () WO:T 

(iv) I 4 q 93R fA FOT (Increased utilization of fat and metabolic acidosis) URTTOA TUBA fA A 

TDSTAT3A (Arteriosclerosis) 3 TFU Ka a 

()UTTTAiGtA CATR (cetiotAsifsa1 T (Diabetes causes 
depletion of the body proteins): URITT Mfs BeMTA T 

T)CaTa ATT a 4R a wr (lack of energy) z ne a p oAATCI TTAR1 T(Polyphagia) 



2 BB-11 GMITaGA (Type-1l Diabetes) : Zanyfa a 

arot a Benfai caM (insulin resistance) I G1-I 5 

11 

314 (nsulin resistance) 9 o7T5| BS(a tT D 9 7TA ST 717 

SR(insulin receptors) u[°|1FT p1 IC (I i PitA5|1 ,G, -11 377A 

ediones) 4R CADFAN (metformin) 41 TJF 671 jfn aTTA7 (27 -aTTA 
*N, GIN-ICPATR|TEIACHS (sulfonylureas) 27311 ZL TCAI TTZ, (A7 ra 

Type-1 Type-ll ETTaoraa M4T (Differences betwén Type-l and Type-I Diabetesi 

Type- (IDDM) Type-ll (NIDDM) 

1. 1. 1T3 TT 14 (RTT 20 ACA N RPI UATD7 TO1. 141a 40 AA IA e RAT7 

29 2 eEI 2. TO PC1 AICSI 

3 e 3. FCTATTMCEiA (Ketoacidosis) a� ATI A1 TAI 3. orMTI7 g ATI *0 

5 D1 7 5. 01 T R7 ZA I 5. f4D1 P «7 AI 

UTTT ATaBIA e TTAT atAUT7-9 N (Differencesbetween Diabetes Mellitus and Diabetes Incipidus) 

1. CATT ADH-9 ATA P RTI 

2. 

3. CÉA1ATfT 

4. C43ICÍ E¥ 

5. 3 ia1 
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