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Roulyd du 3 4 3ueidy vigan 53 O, N384l gl 21 lairdA 2R suslailg Qs
wy B, 9 AEL iR Dy dl dai wellalA AZEL Gel. weudl U A W AL SRe
AU dl dai welads wWAEL 8 8. Gewrm : nawadl yacall.
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(5} wevl, sacua O (s) wacun, FelBEa
2. Al usll g5l wus W

(1) [Boeladly Bs su owellai du 8 7
(2) s uel-ayedil vel usid YRRUGNEdA du © 7
(3) WS A eeildasiuql sl el
(4) 50 Wsl-uye] Wl adopdd wzvia an 8 7
(5) Wwridly 2 wadl A uRlHl A vl
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aldsne

(19) eeardl 2fem APEN i »AZEN el &6 Ad g2l W & 7
(20) ML wyelu-l Guayeln s ® 7
(21) @il uculd well 8 7 wowe ?
M IDETRTENETIE ETIERERTIN
(1) wellulfed aollsam w =2 30 & ?
(2) welyfed aallsza sa 2R R wWuRd 8 7
(3)  sglnl ARl R dHAAL
(4) vied il sy s RGN Hed g ?
(5) Wik ved g 7 A s Guigel WA wrendl
(6) usell waa YL el cloleadly udle dal wsiRd 8 ?
(7) Bess #ed g 7 a-it »utu el usiz el
(8) uelluferu aoflsvedl Wt e wudl
(9) M@ AHBUAL Yo ased qui,
(10) Qa0 wellad-Al AeiBd wHel®s agpl (st =) 2ul :
del, 2381, s, uud.
(11) AR 23380 wellod-u Geigw AR Gwdl oAl - avi,
(12) uwe, sad »a Raadl eRea 2esivdl suelaindi anel gsui avil
(13) és <Al @vil :
Besing, WHBUR, wedl, Gouol iall



sivAdll

£Y L AWA) WrllHE il BlcHs WM D, ol AW SNlFL oidl 8. F gl
§5d w5 ¥ SNAL eal Y & dla wssiNld uwdl (unicellular organisms) 58 9.
spflon, LGN, g GislRa), e w9 50 d ol 8. wuk oln
AP A5 AL ol @ dnn sigalu umdl, (multicellular organisms) 4€ . W
Aellrl @Al UBUA YPUAY (zygote) dF ALUAL s % SNell 2y B Al uaAR
Frous-efl -ar SN uoy 9. v nud woddicn AN AdsA Wl Qefl>ll, »id0 244 iaLdsil
A B, v Ad wal SNl Bl o Stumidl G Ad B, Eld, YUY FHL AHMU% F
anolleus (mitosis) a3 [Acuye tg darll 2ol e2s SHL weilrigol 2sAW DU B
A4 A0 AT U AN NI B AFA A Al 9AA B, AN 2L ama ARl
dxal (todpotency) S8l 9.

Sy Nead gj ?

A €5 AL ¥idy AR 2l (cork)l wladl wasll LA 166541 ks
WOHRSIYUL 2o 5L AB BiLsHl 552 €laudl uadl Ay sl Fdl sl qddl,
G S (cells) ol M v U Wil A oG (1831) Sl Snkesl 2l 5.
WEBUA oHL o AWML SN A W@ArALHS e Baids visn dlaud 48l saml W €35
AN WA Rarl Ws viggd wondell dlatg M 2ued, d Wld e ad aq 1l
U R 0 2 4 A QAbre sl 9 13 8. suasusdl WA 1 52 9. 2l
QU weadell AW 8 3, s s wellvis a3l il lRdHAL sl 4ud 8, ¥
udARlEdL R FAHER Y25 6.

shaie (Cell Theory)

Sivale oL ANMEL gl 18381 dneunl g sUNL Bl gdl. v 6 daufsl el
Wil arpuf@sl wd dlaiide wia - Bl2a welwwl sdl. wlead oAy 3,
arufazll el gel wsiRel AN oRel B, & anulaidl Qi Foede 58 &, edin
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galdsie

el gel WsR-l el e sl edl @A A e 3 AN Al s way W
R B, ¥ vuF ANRRAR ald oy B, Ad i £ ad 3, aruRavnl sdlaasd
gl B wEld age 8. cur wl, el v edial dysa Ad Qe 2y sl el B we
WA —

Guall U el S0l 2d & -

P e
Wil AN

PEIICTL
Ut ST

® o) % dd udl AN wA AN lust-n sRdan 8,

e 5Y AWl Welleds viA Fulens wlsy D,

3 Bigid Aal AN 20 Ad Gt wd B 4wl asd A edl. 185541 3ler Raifam
Aswy ey ¥ da A, yd 2B duddl A Sn-Reuyel wBdepi 208 8. e
oe wfler A il SNl QIR P sl A Andled vilet |3 Buw Swar

(1) ot % Awdl AN s Sl Dusidl sden 8.
(2) SN ugwadl Welcns wA Bulcis sisd 8.
(3) ol A Ao, YA BRded Huddl SN Benordl wa ).

a-‘ruq Kidonaalso

AN W awda Rl ued, Ul W B, aqiuel v el aRadl sl o @dd
adall SN sAd] ©. aally RNl sen ol sl aul uellsn-d wewnn

winfl Ay

AlMHLAN

WAg dlari AN @8 sail 2ud 8,
a-eleisiy szl flu adl: REle
anglala (cell wall) i we-ll
d?ls SManad: (Plasma membrane)
HA B, SANRUMR b 2R B uA
Sl sstel A, daell ol osd
A & ¥ slud wEL @l §,
ANl ied, g sn Ry
oL o ANl AN e, S ud B,
SEeg agveany silaaell dudd Wl
B, 3L SN3ws 3UYPN Y & ¥ welldnen
- DNA-iL il 8 ddll d SlvelL G
Mol 43 9, ¥ SNl S3ws A<l &4
gzyearl] Wdel €y dA Yaludwl Su
(eukaryotic cell), »w3 Hink-udl g4

w2dnl siagdl Saxdl du d Sud SuREANEd (prokaryotic cell) £d 54 B. Hvay
¥l ¥l %¥q Has ¥ Anel v widel Gy B, aul Sl W2 eusield Bl wa B, SN

well A ofldd uueily ong B

Yimdedl AL SN3em Gurid ueany wAell wdd @Al ¥dl 3, vd:dA an
(endoplasmic reticulum), M54, SUERYAL, @UALBIY, YPirlds) (microtbules)
¥ 2l vud 8, veadl duda AL @A Bl (organelles) sé 8. weadl
dudd 2t -l dUR AUl AUl vona G 8. uzaldl- wiBisl w4l ¥, Relosln
YsE-dl wA 2RSS ol sl Al HA 8. Relolwd ANl Ysd Ad adl 3
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e WD) Rl 3, g e
FLETTNE
s ol awdl Gu odesllsny
videl ¢ly 8. s s
seuoysl u-d flasadi uo LsEMER
Altuddl 8. 2 veada w-lsaL
B - dlakd st Rl el
¥ sal qd &, 2 W
. Wt wdldl
SIMRAMYAHL e Wy B,
sl geL YeL 6 SR UL wdd
HUA &AMy e agel w23 B
A el 1 3 eyt 6 L
Al WA Am S, vuid -

WS Ay 3 el -
SN B, Bs ¥ uPAHl Wddl
AN uRL Al Bus) st il sHl ARNA GuA B, AN WL Mol ¥ YL e e
qud B. dull dousr, 4R, sgsiplly, Bl sl 44) 3 diam B4 3 32dly ar
sFUFd susRAL B

el el yel azil-Q Al A A wdai S weg Ao B 3, wawdwi Al Teal
Wsirl B, S apuew dd & s adaal wd B wRANI el Yol

viilEsuSodl s :

sURANId 25 updl & Pl Audsuza-l Rwdl du B wA d sugdily
agudl Ao b RAed wid ol Fedls yesdil [Rsd dg 230 2aal AN wye
Q30 oy B, uig qRledHl B3 AN Wil el RqdA e qud 8. A oflm A
WY Wdwg el du @ e b A AR ul Aselmd g2 widl Al wa
A A Rl 3 Ay gL Wil sz yele] Auten Yy B, sulAndw] S add
wagy, -lela de, usshaoi » PPLO (@ piFa ads oiFos) adld
W 4ud &, 2RIl Ay Yard-ll Rl u-l du & An vl da
s v % sl du B, dallel W WA sedl ARNA du B gl Y
A YA D T 3 AR €AY, S Clawsi), RBWL (asw), BARYL (GdasR).

RANIAN YArd-dl AW sl Aud-dy sudled iy SAN Anderizasd
a1y suoqni AR 4ud 8. usu wagy MM @-ilfis DNAY sl sy
Al oDvusR DNA »udel &y 8, 30 divil DNAA (s s¢ 8. wals DNA 4
DUYHL 2L agueasl ane) w2 wasur O, wWRAN M iday 2B, ¥d)
3 souerpst, ~lasa, v 1o, el w didsd e dy 8.

Rl A A Qe uidl 4ud 3 ¢ Guidh (appendages) - T sul
(flagellum) $deui +Ud B, s+l WA deRusi (basal body) ¥ S Yll deuda

arfd Ay
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nyaidisie

G 3 wa A @Eil) ¥ syl
aud ur Rada dy &, SAsalaam
{cell envelope) M4 Huld & %
sudug ol 2l sl duy 8.
Sy, 3RY (cytoplasmic region) -
d Ay w4 (ONA), deloiiu =im
(alay wsulase y-uad wud 4.
Avzuvzadl [Ballta [ElRe @ay-l
20 ¥ Slol g8 B, & URHdw
A anp B,
ahivikiau sl cdell pacdl :

R AnEedl S, v s mgy

Al, wRa S suqvedl Aulal du

Rdd-d B B, L AWRnH AR wWe [R airdl

v 3, el ssred i seuidBau-

oirg, Belly wz Avdlad add wim

vt gdld 12 AMRARdR (plasma membrane) $édR B, Jeeus gl Wl qard R

MMe suam a3l diu & S sdul] 203 53 &, YUl 2l sl A g el wud a3l
S B R 54 B, Folauday WA wfR-l MR WA o sl 2 B,

Avglug Wl odd AMRURall g wuddl 8, Svdae sefa el 3 e
iRl Wiz udL vz Fribs ol sl 2 8, dnaardr A widalla w5 M S A sueeu
alaiazel W widaBu 53 &, AR dvwaads DY veuda sl ol Q- opa gy
LFT R E:

(1) weleslsimt wdomllaves : d 3201 2R 2052 2laql & vl oeln laaal § 8,
wig ol gl -,

(2) mftee] Beuiat 3 AU B HsiaRbAveHl AAARARAAN s Rwgjas- W
W 3 Wl B, eLd, ADPri ATPHL JuidR s34l 3u3.

(3 cnmenlla Vilbre Bomse : AvElam, o A sustslyd dandldi 3zais allarnl
Hrdup veuru Geud Gdud giu ngd du B,

{4) doaphen DNsim 200 ofld ¢ U WRERA-0 WU N B 3 s R vzl
AU YHE W4y B,

(5) fhmraey uadla reeed Raew @ R0, Warl, ARs 2 y2edlusi
Bl 2sde-i Bedead sl wy B, d sudlag-u Rulesd DNA 10a30x sl suo Sl
Raciedl Hee3ay wy, 8,

M (Gram) @ Rsaasl sudg sids- uelisl sUiR sags 8 uydul adaaml
v B, TE, ¥ Wi A 4 d s UBRa e oflw ¥ s witEs
Npcl 4 @A d sun AARe wag sda B, Jaeus war WAL a3 B s Wud B,
SUHL dsRass e duidl deudd) dy R wA B, dg D€l s 8 A sdfela veu



Syl

A oiell B, deens gl wdl Wl dasrk nadl Guda du 8. duw AR
(pill) ucl ol (fimbriae) sd B, & WYL Heward B,

Rolixirar vl 2skee aal :

Redold 20 nm ol HRadL #E S0 2|0 Bl Aurl /AL WA Aside du
8. dull A 21 Bsdiell ol 8 : 50S A 30S. d oAl dla welld 70 S 2uRANI-dl
Ralolsat oi-ud &, Rslolau 44 uld- dsdva wy 8. A6 »s m-RNA Wl NS 53l
ay Rellohea dseny B, sua dgan Dedolst viaa DARAAY sd B

emikne gusia 2udn :

At axll Al wulre yewin WAL G B8, ¥l Akies sRusied wa s
B, B0 54 A8 we v2ael dulai ddl Adl WA Al yad dd du 3. eLd,, 82
s, BardgaBua sBn 1 scuny sBisil, -lagRddla WA usarisd
el auyysd wrllal wa R wd 8,

yedad) o :

Pl g01, welall w4 4] diy Asdi] uwdll WAL wy 8. dal
Pl Soden 2l ANdniuze U O, YAl AL w2a 2B s Awuals
Bl iy . d») ANEESG (cytoskeleton) vEL 4ud @, adl wdlfs yewl sarphal
2lld €y B.

st ¥ YANIE] AN Wsuel didl Adl nefldvd Wk aqmiaan wselwel grive
tld &, ueldunl Al v du 8, A} a-adasivd d-ll veua a8 awd
AN ANClud, dwssastl wd Wl warllal wud B8, wig welsnl d-l
Ruiwd by B,

anfla vibisllcll 2ucn e sRI
4 MDA ey BBL Wu wA adl sell B wwwy,
ShRARCR

Svuzd Ul AR AL A Wl vl s dag Wl 8. 4 Rl
WA WA ARd 8, RIAG wged Bada odsas 4ud &, &3 Al wgd ydu

wciold WA

[a[m BURLL

Swrzded sgos WIds Ala
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gauldsia

genquell (hydrophilic) Mg @Rl azg nA wgdla ¥d Raudll (hydrophobic) Npd
viearl AW ae A B, dul vl iy § 2 dde il addl wgda Ysd wda
wulaaaell Md Sy S, WA uldla (peripheral) ¥ idsld €lu B, uReld WA il 4l
Aol Sl B, 2Ud ¥ WA ueadl ad: 3 Ayel A HARA dlu 8 A asla (integral)
WA sdam 8,

AU BsH Y2d sl (unit membrane concept) Y Al ¥ AR RRW
(Bl 6l dze WD »aM A2 »uddl U B, Wrd »idg Well adadlya MRa R
v (RSl 197241 3ol ed. Al 4455 e s€ B, ggBs-udds-1Ra WA
snauze RS Bradd usde us 2 ddl wwile dq qud 8. »i ved wdara
(semifluidy 2. Bacis fa alalla (dynamic) ¢l 8, (R 20 WAL AL seilnl
ag-tl Ueva-l ol el 9, uRsla WA R 24 Guasedl slsasll Bud . Al 44
el g2 53 s B, v WA aldad WAL D, owslan WA weaHi woMa dllsagll
g B, al wadel 2 530 s el v WA idold WA B, wusi-n Zeds WA
weadl slglz YL NARA L 8. AL welll st weidl W2 el o 8, deaws W AR
AU w8 YUl vlen g B, d¥l s+l uwdl ds nAlia 8. Wdln Al R @l
oefadwll (hydrophobic) MR B, uzasl ddradL A susudl B,

SR, dlell Herad sl vl Al AWRUR agd B, SRR windnla dns
wiealuin nanella A A NHR ad S, SNRRAR G Ag YU A UHR AU B ¢ e
A ABY e

Heaueo{l (Bul aclldl Alscr Quad A4adlA am B, Fu3, ay Aisdl drgell w0l Aisa
as Fai wlEedl suasisdl wdl -l well wa siedraaidl ay wisael w0l diddl G
BIRWR dgl WA B, Hederrl 8 USR8 WE UHA A il uuaeL

wiell, 4y Scul-d ware WE HAW 8. SRR ol oug-ll Higc Al Ay 8 Al
A w2k &, Huwaell udl el aed Sk sedin 8, v sld wun e Aol R
o Wy B, udg dul ass widl uwpel %33 da 3.

ARy g dajadl [Bgg Bard ad Qa8 sl >0 B alF sulEa 8. ¥4 as
quay 8, tld., Na* >4 K* Ju,

snglaid

Addla 2 Foda sBe a1 B, ¥ oud A 1IN SRRl 530 20ddl A 8.
A el AN 2UsR Wl B Mg o ~UlR, uig Sl ALy sRunt il AW wH 2w 2l 8,
ela-ll snglaa Aeuel, Adse, AR i vl del Fa 3 3w sielinedl sadl du
8. o ofle adwfasisl 4 Axyels, SHAKEADS, UWsfA vin WEndl addl 8. »uezd
gorll Aglala anell R S8 HUd . dga anuQsNEl wlddl sglae wafs
svdlag sdan 8. d Acyeladl and] 9, 8 Aws siviA wisadl walis dad 928 Ysdwn)
oiriell Wu2e (middle lamella) $la 8, % 6 &M 92 Ag WA B,

wals Awdlae we ddllieydln, Rl s 3ARA- wuge adell RBdly siwélauad
Fnlel aa 8.

N gpsry Sl SRR Msoflon A SRR (plasmodesmata) <3 2l €y 8,
% svglald A Weuzadi Al i O,
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sieiuzeichn

Alirll ot ¥ vzauy iBiss) vl Wl W sdidl A vad dy D, W
Ol dall doy yollAl vidmzanudA A B, ska ¥ dvil-l sl Asellan-u dsaqdll yal
dy 8, vi:aMume, Nellay, Azl we U020 Y2eda] 428 s WY
8. eRpl, dRasa v VASAUL Asa Al e wll g dl dadl ¥
wdzadAd eud Al Aadl -l
vic:Shuzetven (Endoplasmic Reticolum)

W A Badul wruly [Rava
Wrivlvl MU d:ANRM0 54 B, RSl
Wl dan wid Aavl $4 du B, & Rweedl
(cisternae} sdaud B, d sNuUM2d dMy
3vuza Wl Aud vl @, ¥ Al aly da
widl du du-l vicsvwmadd sl wwd
w2 agu Galolaa olsailien G &, A sRumny
s AlMINMU (RER = Rough Endoplasmic
reticulum) 58 . Ml2i wuemi @l Gou-
sl AMMHL AasiMn w2 Rododisi ol
afl. d sEsRA sd:sNuma (SER =
Smooth Endoplasmic recticulum) 54 .
susflaiinl REASS widwudd B QiR dsdva ssy A BBl vid:Aneuna
(SER) sRUARRA did:pumanl qu 9,
seiisia

Melsiud Sdvedl s Wmun 189834 Saliuq sidauReaws] Hhd Aela
Fuee], aud, weanu Aerlal 3 Red fd @w-usi-d aulay sdsaplild delsy )

Mebiakl 2t an $, Rrel 05 pmdl 1.0 pm oy 4RAA D, s yuflni 4 O 8
ARuvl du &, ARsW-] MR-l Brudl ave ool vyal slo YRasl W 4@ S

vid:ANRAmaAl ¥R g, Alolnard ARSI gdd YRawd s vl
Yoo wi 8. wgll dvieil WA Frala Rololr g sidfivzamad wudl Gur ay
8 nd Neluudl sl wuduidl Ysd ud wdal ddi FweRd wy 8. elsy 3
AR WA NI AsAwa B 3.




galtisis

amdidiry (Lysosomes)

i, slelsiunidl ad oadl yRsxd adflé
Bout Wy B, dal #2d wlrddle vz dy B, dad
fiviaflu waue (intracelluler digestion) il dsoblay €y
. dui aenl st Hamgaiel vl v da Galad gy
B, b Qs wdids usRq1 QB (udls, Wi,
sellatdny doll 4-MaRL (phagocytosis) birl Meldlolwm
(pinocytosis)l Burd aerwa-i @, il A-1 Rae- w2
e o wastslt daudl an suced S (uicidal bag)
anilo we id 8.
sl

Avzunl deal Auuldd Rdd wwdl 3 8,

SaNRp

s Bl Slaudl
2R 9. Yiudnll Al
slvaadl d-ll v, sl
2 4 YEl WEL W D, €3
sl seuoysl vl d
Andl 2awlBls Busl Gu:
AWald 8. Alre 4 dei
dgid, neuA 2 sRsn dy
B, d 02 - 1.0pum sy -
1.0 - 41 pm sl wud 3.
835 sueRpdl wuavR dad
Wi dudRe D B, sl us wdol iy B, e ud wAs uadl vl 9. WL uadiA
Bedl (cristre) 4& 2, ¥ s b vz du 8. Bl F, S0 I alovudl @-usl wud
8, Bdl Raw-u sud-l siea-l Badiad siHRs (matdx) s4 &, suwesdl Relaia du
agusl - DNA & 8,

sRueRU viuRsHl SRl w3l Ha AR WA 8. F, sl 2UEARA sirdladu
2 gl w2l wud & vl ATP dr8v Wy B W2 dd Sl "WEHRY (power bouse)
P X

i,
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dweam

qriiRADAL TssR slal HO, B, dall Ay Iwsam (pigments) 1A B, TesusidA
MR Prss-l A8 s Wl wsy 2P, dRdse, s,
dogm

SRagel Radrl 1xsgoy Yuadl sl 8. AR, Jrlllia, sl ¥ 3wsgel
a3y, & dw oy RRR WL A edl 8,

aicae

dRdg wya e (chlorophyll) daladl iwssedsl dRdsel sd 8. d-u g
wsadisdved Bu an 8.

W2l ot dRased wd-l weudldii du 8. dad < (lens) s+, LR,
Bisusz (discoid) waal sudsy ugl sz du .
dall R doud Yud 8. 3 5 - 10 pm WA
2 - 4 pm vduS Hud B, e Wi ANl d-ll s
yeL g9l Yl i B, Jalidadqamui g Sy, ey
20 dl 40 el ANl Ay B,

sRasarll g Aadl well du B, s W
oo, U B, Ve W WAy adelysd wzanu da
23 B, uzaMy da A-u (granayd @-u $2 3. dwun
Abtdl w2e RAN w2a, sdauy B, n Rau-
oudldl 3l (stroms) s34 B, e 3y (granum)-l
Pl Rassi-ll el Higs olsadldl audl S
gl @Bl Y B, ¥ w6 (thylakoid) sd
8. Wi AA Wl eRasei 40 o 60 3w hu B,
835 I 02 ol 100 WoAASs Wl 8. sRag
24ual ey (chlorophyll) i¥saal wSAASMI +1Aq du B, 2 Gudd H2) sREAsW
GAL ATP crudal vl ¥l dell Adandol da 8. Poeuml W, Readw (708),
qeyIsR - DNA dqy sk HEW W2 ¥3d GRAXE du 8.
indlazel

aMi A8 iarsaen Qg Aol & WDusnd] sl 4d B, @i UL Ml s Rl
(amyloplast), ¥l 3 de AUY s 9 dasw (elaioplasts) w1 WAL UAY s34l $@
AR 55 (alewroplasts) SdUd 8.

Roiba

RoDAU SRAMU -1 4L B B ANRNL Yoo dHY DiANRAMA WA Asude
dy O, Gollolu 80 S UL U B, dell & A2 A5, 60 S AL 40 S QU B, Rellodur
silemi RolAlMe RNA ud 1w awdai 8.

vidanuma 08 Ysuidd) RodAPN ol dul rdz+l UMl U
WA dadug 53 9, Yo Roladnu 2y A Adurl 52 8. AS s m-RNA d s
sl ay Rolofln 2sona B. wwa tgan Nelx wud dd ReilAn 53 8.




P gjaldisne

SR

Swdserl WAL AR MR- gl 93 WM B Yl dgs)l (microfilaments),
Y UM (microtubules) #A Hadl dgpll (nterme-
diate filaments), 3L cigal BEe- Ran WAL s B,
dull sl 3 v 30 3 udidr slsallan diy &, Sy
sl ¥ St wguda Wl dal Astuden &, silolly aulm,

WA WA & sl wAldRe duil- usudl B,
Yol AR, odousy A4 eyl adell el

AAsul B, dell Ansdl WL w5 Mmani Heegu . Sy
A A gl Aoy et A oudL sl B, sl
frudsia e 3 U YUdsR B,
adldgel dasd i 250G Wdldg 8. d dgai-l ol (basket) 24 8 1AL -4 dggil
B, fEsda R 0 B,

Avrisia-i AR dyal-ymieltisai aeol 3o, elay 3o standl dgail 20 AUE- dgai
PRETECT- BT L RS

ugM o 320

oifl -Uall N i de-re- Wl Hsuddl 8. d An-ll ysa A W vuden dy
8. us wueil el doud wud B. sou ay aisl Gy B, sw W ¥ 6 Gy B, L A
Ay 8, oA gzl Audl AR we B wsrddd &y 8.

WL B AL Y SRR wRll Hrdl B, ol Ggma
deisiy (basal bodyPuidl s &, ddsii, diRMegril dasiy Sl
% Wrll B9 B, Wl dill Sl Ma A (axoneme) S8
8. oL 8l Sran ot AR A uRa s -a Adadl ym Rl
well A oAl B (9 + 2 dlsarll). WA WAl Al & dgfl a3
Hadlel du 8. uwan T Iea yeu s um ol dgfl a3 R
. ued dul s oL veel b Quddl ARsmy Weui 8.
YuBfunnl um Ao w8 8. yoell-udi s Wl wd 8.
UL e WMl WA sl usidl 8.

GRZIIE RSl ciitidon

s W Al Pt @ ¥ 6 asr Wl
qud 8, & ulsolwedl sav@ asauddl dy ol dd
i 53 A o weldiv il B i 8.
boelly eld WA oML wBL A M B, s ARl
puy oudirl A o a8, WRa Brdesl A
Auld (triplet), @91 40° -iL AR A slsud b B,
838 Al ayouellnsl eilell AR Y s dy 8.




¥
5ineUall 63

WA WA v WA dgeil a3 Bt du B, kvoudl -l sdd) HHEL (hub)

a9, Auel Yo B dy 9 Ags W alstlel 3 8. drida-ll 2uw 26
WA AlRIAGO (centrosphere) s3eUd B. dludwt AN Rouwd (i Rl sl
Welld, ¥ 52 B, A wHsRisrd, usll A sl Faleml dsny B,

Shudos (Nucleus)

anil udl RN Busig Fand 3w saiw 9. ﬁ;‘fﬁifm
AL A Al s Audeg du B Jaany e A S Sl R
du 3. Jeals S agdnded du B, wida RBCs (5as0ll) Snidlsi

A, el ARl Akl woud 8, Axdwedl -l LA
sindguzd (nuclear membrane), SIN3-dlst (nucleolus),
SN (nucleoplasm) i\l VRIS (chromatin) €y
B,

ECEL AR
ARuvze [

sidemuze oladl wsalefl A@sHy @ B, 6 ug q@]
WAy wasng (perinuclear space) i 8. sMENS di:AMRUMA WA Asadd
B, d sl Awdl w2 Reliba 4R B, Zecis Wi ANdwi B4l (nuclear pore) 84l
B, 2l DA g ANkN v AW 2 RNA 3 - il 33 wy &

Bddes Anddlsiol v 3R YR 8, Skl SR 2B 2. d-ll s
vee dg el Jeaws [Mlud diypi-n AMbdlsl wua%¥-[A2 (nucleolar organiser
region) U dsi Felel wy &, Rolodma - RNA- usdve uBy dld wdl wus.
o (Chromosomes)

Wiiged DNA, RNA wiq [@zelet i Birildealet usize WAy g 9. idricrensu
SN Byl dake w3l yauda iy B, B Bbisdal sd 8. AvRcux-dl uRal
elfuin 3oRll Yollu 2l add Svid &, Yokl Auel Sl IRl Bwin S.
Adrl s AuRioug--l cuar-uden wMA e Wy 8. eis ol walls @A ¥
sl Fl @ tAlag APBAR wude i B, ¥4 AsnALe s B, AR WA
AW REPIAL 0 Hae W wsd RS

(1) A2z : v Ul oREE AR il dadl PRBHl o enad
ull dsusdl Gy 8.

(2) ueRziAfzs v Hae PR ARIFR ol we endidl wdar g3 du
8. adl Ws ouydl ol 24 & B.

(3) ANA2E ¢ B WBRAL PR AR DR vid eudL H2os du B, Fell
W o v oS4l wiA olen o vl o aiell du B,

(@) Peldlzs : su usrel PRl AAMYR LVaise
IR B3 S B, %rg'l[im |

bzaiy 2120 Assy wouinl iAlra Bdluy @miei ARG
wud 8. Al gsa Fdl tuidl L WAl A2
sdaly &, alo[l o -

RAARS aaa&s w2 3 AFes

forgallil WS
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waldsne

yaHsIY

wed madl wsll us Ruw-lvlA Ypusad (microbodies) 38 8. dall aqid A
(gl ol el gl Gl wud 8.

2Ai=i0

618l % 2dd Al STIAL Al B, SN AW WS AL Buics s B, SN dA-L
2sR, 52 A selui s 2ald B, deals uwdl AsAN 2w cuf gl du B €35
AN Aql A AW Geurt sl dHdl A B A Al Al Ay &l (totipotency) 58
8, Andwsll suaw wzard %l 3 el st wdln WURSNE (voL ¥ URENS)
v sl (opel o [QsRid AGe) A wsRML Roulsd sami A 9. aqufasiy A
el oo agled dild adrull sl sndlaud, dorsstil A bl edl du 8.
sluvzan WidR 58 B, qrilistadl d shgladl viekdl syl wddg €la . d wriesibun
Hazfla uee 8, ¥ el Rl as--d YR Yl Wl 8. Y-l Sl weaysd »iBusivl
gdl 3 id:sruna, Uelhubd, QaARRL v Wl 4ud 9,

2z g 3 RiredlHl oindl 8, idsmean d-dl cus awd G Reldpa 4ud
d dd sBLsHU id:snaean s€ B, A ME-aANg 0 wsnddl 8. Relbaddl SRRl
HRcdl W ANRAMN AR AN sdad B, d R dsdNa W2 wodHdl 8,
olelatad B Aud sudlpddl sidel 8. A audwrdl dws wuddl 8, sUs dr lelsy ¥
aleollrigd ust sdaudi 2ud B, HAANRMAAL AANRL wilel w24l @l suellulul Us
A SN Had B B, ARl B A % daid, el BUaRd ¢y, B, vl GRAAA Yud
8 2 ot o NG WA £ B, arrulislul W Rl ol dy B d wed
gdid B, A Adhare 58 B, yel yel 92l wWwa ¥ Ane Al wa B,

seuoo, 3 ATP -l (el 0l disonde, diasll dn siMd warelby 52 8. els 5eUeRL
Baddla »uarmL 44 B, vied st vl dg Ay alysd nadl wad 8. ¥4 Bl
5¢ 8, viedell wigRrdl US dRSel UBYU GUHIRG (metrix) sSA B, s ud AWEARA
gRelurdun Fdl Guwl seusrErl wy 8. Radly sRase »ierd 1R s ofl=lysd
uzeHida A 8, ¥ AL 58 B, £35 A ASANGI vig B, ¥ unuaad]l Tssel YA
&, usaduedl usanBan il i 9, 2R BRABU Peunl Wy 8, 70S UsRAL
Redoflirll el BuEsngrdl Al dln 8. 2wl 80 S MsR-L Rolliurll eyl Ysind=dl
SN €l 8, SNRAAL VUSR Wi Al VMR SN SR SN S5l WHID [ D, ¥
et dgal, 3o ARl v wadl dgeiiu sidan 8. yaludwl AN Andww, sdeued,
SNEedlsl, SNBwA 2A, SPIAA g WA B, SNEwuza B RN @A B, ¥ sl R
Vi SRUAN A UG dlA B,

ddicniA
1. D2 e usd-u GuA U e Grr WA ubaui WRadl 3o y3A :
(1) 3wl Ay 04 s3] 7
@) WA ¢ O () Asné subm e
(8) W% O © e s O



SRAC

) 04 A 55 2B vealRdla »Bws & ?

(1) id:SMAAN O o) Reloilsn

(5) allBa O ($) nellaiga
(3) (A U4 fm Wel Al AN WA B ?

(1) Yoel-u O (o) Yl

(8) UASAUFHL O ) DA

(4) Ug AL WU DNA GuRid »u9dd -udl sl DNARL 9 58

() sslls O (o) wual
&) il O () et
(5) R ¢y sl 58 uBa wa dswde & ?
() MAGrL O (o) séryen
(5) AP O () s Adl
(6) URAMNE-wul s NsRA Relu 2udel $ld 89 7
) 80S QO () %S
(5) 708 O (© 608

(7) SMUe Yol
(W) ot % AN wdd Y B,
(@) S Foda sfous« g wy 8.
(&) oL % AN AHGUYA suld B,
() AN AL a-la visw B,

(8) AuufAmi SlMdlerdl e S sl ?

() 2¢llen, O (61) i
(s) [l QO  © ¥
9) ~Fasids sl ¢
CORCR IR O sl
() UYL O ) AWy
(10) anufasing qequza A2 U8 ay wweml g w4 & 7
(@) Aeydl» O () ey Usee
() YARA O  © Redd
A DA Al s sl Avdlugnl ASAA g €y 8 7
() dla O (o) &3
(5) mellsiy O () @R
(12) <03 AL 55 Bis 2ameadaAl ooy Ayl ?
@) sRdsa O (6 Ad:slazamo
(&) @l O ) W@l
(13) <02 Ul 56 2B A sueEldl Sl qAd ey © 7
(@) -l O (o) ¢Rdsal
(3) AR O (¥ oellsy

O 0O

&

-y

o0 00 OO0 00O OO0 OO0 0000 OO 00 00
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(14) »ulani-l suq qaa ¢
@) Srdslad O @ svdwveaRdH
(5) 5@+ Rawg DNA O () Gur-ll o %

(15) 54 HsRAL PREM AEAMUR Bl G »udd O 8 7

(@) WHARs O @ daaf3s
(%) Rdalzs O (3) A=

2. A0 UL Z5l wan )

(1) Svaue ied g ?

) Wes Rl s16) wmudl,

(3) wails 3 $7

(4) PPLO yd «Uw avil,

(5) Duys wazd sl omudl,

(6) >uyli-ll sy Ul

() sBusmd vid:suma QL al g wel € ?
8) Nelgad s ymual

Q) Azl cva wendl.

(10) A wed o ?

HIOUL WHIRL el B

(1) Roldwel a4 Qddl,

(2) WS L s A dstad sl

(3} wlfnauoaoH il emudl.

4 aqiwufasy wq suellsln 42 dslad sRual.
(5) Yol A duRANB~) a2l dsiad oRuAl.
DA U wUs 2L :

(1) snzmzasdl fays L aglal

(2) Svbsla @4 addl.

(3) sReasarll wRUS @ wiA 0yl qdd,
(4) AAGEUF WA 3D PDREL HHRL wAeaal,
(5) SURANE Anedl w@wu a4l

yaldsie

OO0 0O



¥fas el - 1
(516iiRd v16 Aw6il)

A wouG sllvai A 3 st ugpal-ll Weeis wid Buiews sy SN @, Anddl
Rl AREY B da RRY Wsr- s Asda 8, wda Nalladuiel v
o) % sloint Awell 1Al @ ¥ FAs wigad sdl usiu 2 1A wda wmal wel Al
4IRS drdl v 42il 4 9, A 28 gl el 3 s e axdlly
YussRt $35L dl, sloie, s, SUESA A ARl oflod drell-]l wel 2R qad. Sy
g Al el Gued [@An s wBusldg o ket 9, ¥ FarudRs
Brull sdain 9. s Guslag qel 21920 214 dwdl elivl 4 &, @da awd, ddiu

ulezanidl ARY vl virl dell Wi 53 6 A4 dvildl Gy sAA AR WS s
224l A 53 8.

-l QAL A wol sl ey & il adar B (1) 2seRE A
(2) swil=s,

sl gl wgll, WY dwdl WA v el wwle 8, ol sielffis ded 3
225140 slellRdl, azell, WA, 4EaSs AR, AR, vidadl BR we 8. selRs
WA YU C, H vifl O ~il WRUEIL 4d 9, siolsi-siold, sola-s1dJo & sield-
UFU%SL 92, ol 20l 21 WRHIGHL A 3 FRa Bl orud B, % siollis AdisHl
adly slav B3,

wus0lRs gl (ueiEld)
well A WAy davll msdFs coddl wile 8.

uiell @ wiell sl epdd @3 M2 Yeu (ug) Ml 9. Pdd dal W well-l
snausdil ded e 3 well [ wad nsa 4l QS wa Aepanl stz weily
HHIBL 65% 3 ddl a4y sy . dd S0Ul dvf HMeL 70 4l 90 % sy V.
HAgqglul Wy Ad 55 4l 78 % wWRll S, geaml d uandl, dd @ Ay 43l
S 9. well 3 H O s it tuddl AumBis ueld 9. yiell s gl
8 slOQort gl s 2IEsA ug, Wl AsAAws oluddl A B,
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ajafasia

AR AL (GRS vt Q 30udle, wansdln uA djtdln nadl 8. wel, 3uyd
Wl et At s Al ead Wl e sdal.

e, AS ve deasdl avuselMi well 9y A s 8. AL il viad W2l eudidl
Ruuall wellal a8, wi s sl Bsud yaan 9, 2 Guid RRY 7Ruael-u
agst W2 Wkl Grn utan w3 wuld 8. v 94 Favwa®is Busd w2 w3dl 4l uun 2eul
yelal 8,

SilfFaw »in asl Qlswds Fal Mud Ayl qed wa well gRL a8,

$Au sl 3 wele) peranl 3R 8. dell @i wden Qi 2 wlENYeAL D
R g wills e i ills wel dyeuz dy 3, 2 10 wel-u el gl wd
Bladar W D, vua Rl 9B oY didee ot ddd viu . 2 YA R wel
arue A4 naud i 14 8. yludau el 229 well swied gas 4} ad & wA
Y duy onel 2udndl s well-un 9D sl wuurlAl dal adl & & H-O-H 104.45°
yd wala 8 : H A O @l didr 95.84 vlaple: (pm) ( 1 Wlidl2: = 1072 ) 6.

well s Gl Efre Gwn A o Gw wud B, 3w ad dil dd wwd e
BUANRAL YalaRd GeiL dpuaid 3 e diva weli- Gvadpunel 32 el Al wel-d
Yt G aY B Adl Adadef 3 efuif wall szl Faand wg -,

well-i »igdl 42 dansia 48] a9 L s LA UsmdAal AN B, 2 YA
iy S0 aqdanl RUASA-N Bl vjel Mar-dl oun o, @,

Wl el v gongud v el Geacen w8, 4° & Geuiil wel-l e
Aol ay du 3. ddl ¥ Jqd Fistl wel a4 du 3, wel-il 30 gaeid wad wel-ll aad
W ogsd Ad ddl 3 eaqat s B, dual welni A5 we uiBs wiust s

well-l Gadiadn als ay 8, dul v uderl s cuasi WAL Geld ddd
R

ANMirL MdrARA % ODIH, YRads wiRl adiHl Buua wad-d woaas wel
Wl IR M B,



Flas gl - 1

yiell Wid uBus a1z uel ad ¥ 2q uel uBwR) W2 H ¥A OH- iyl 93i
uid 3.

avdl (wiHor)
QR WA wselRs w9 solis w28 wdl Wk da S

1931 A<1-u o]l 2, ueufd 84S a5 & 3 a-ul useiFs Wl dedl -l
N B, seld, adesn, ASAwA, BiEU%A, siedw, HehaM, ues:, W-ABuy, dl,
WA, By, ok, HEKRAH i YEMH a2 Herdnl wWRY ddl 8. 2
Buria iy, AR, R, 5ARA 2in soiee-d J2els anm@vili dgia 68
W2 2aws 8, uig ol adulal dud dsta seuy -l

AB2Y ¢ anzfa USAer R Wl g HlAmidl Gl 8, udAgq B N A
A[Fa85 AL AsANRL W2 v 8. Ral-l, GRAAR A usu ofla ugwl-l o
s ol orud B,

slas2 ¢ §1RgA A il 6Rde vudrl afll aRul gy W B, A yluds
B[RS, SNAUNzA, ATP »idl QRN G slwreml vead 9. a ARvad Baw
A voel Hgradl oL a9, ywsdall welelul ga ssRu-L 80 % Fedl ol tld 2
$lasl wh Asled D,

SEun : M@ W wgsl v sladl worolls W2 s B, d IER A
Fael 2l gl Al 938 B, anmuasdl a2l qevea M@y Uszed oing,
8. Avauvea-d ududllad un by ¥ 1l 82 8.

U5z adulasll B2 viad 3L wulnidl uesy dAad 9. ues: Fedls
BAAARGAL oidrelld wes a3 Asfad 8. MR wd HRAA ues wrladl
AEAARIRE 8. d a4 w4 wdHA Fa Rl we sinesily ges 8. umdul
youed yede W3l sRAASR, wURALY wA wRsul Awdl wrd 8.

HodlBiun : amufaul sAABaAL wAnal Ak ARl 8, ATP A sellRdl-u
ArANRHL Y8l A HewdAl ool oz 9. solRdl, 236l wiA WA Auman Wi dsndy
GBS WoAEUMYsA 8.

Ald : ReABA, HdPdBA 2R WA AL dedraysd B, AN W
Al g2l GRS AMAL sl dlgd 4ud 8.

HllA9) : anufadl MU B AUSA%H Al Bl 3D Heanl oua erd
8, wy uellalul essidl e A uraaBasl a Gual 8. $ieen Fal GRsiH
Baullaan 2 d ws-mzs 6.

(35 : auusn adlami WHi 9lg A A 2 Bis viasis 9. d 2 WHA
St MRS o3 B, wellllalnl wen GRSl Bisdl el Busila iy 9,

oAl ¢ arRafil wban asnt A A Asouda D, Y wil g uBH, SQeuy-
A oflw 22els Bulul wsl 4 ugra-l oua oyl 8.

sz : elpiii RHalold 2 arfidl sAldFadl A2ANanl 5182 Aol 9.
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yalasia

Bealls adRsal wellui Ay dilk E{AADAUL sudl sl &, 2y Gllug-
slefla g2y qfld S 9,

WlEAsday ¢ aryRMl SRl @l MR Mee3w B, Mellzlul A idar
@B GRASA val w2s B,

Al3as 240 V2R : pH A 2idaly sadlad-i wuyessl seasil 0k wat
D2RY el cul wEd 8.

5@ 0 ML e el SR ddal 8. sl SIS dg-l A Mgl
ool ad 8, sl waBuzdai, 3R salfydd v pH -l sanaslul wa d 233 8.

sieiAs gl (ueisl)

stellris vl Jubs 9 sielr, sidde, wsales, 2FNr 17 dlsL HHRHL e
A AR WA B, sy oflal dedl wel Asdal €lu 8. uig WuL ¥ Ut R AU
U B, AL izl ol el Weu azs dadld siole diu B, sl Adarsal AR dael
d drl % v AR Ay wed Bada wig we qAS [GAd usrnl el sAd B, ual
WARL FAL You WARLE oY C A C il dall C v H a2 2@ddl e dnA sl
el 53 3. Pad Uwal gl Geoda A5 uRl sieiRs wugy Bul M2 ogguilid vl Feal
3 WA, NRRAZASS, Ylsads RS A wsl-l ugl wwde wuu 8, FRAs wuy 8.

i, Aosel aRollril ANAE WA TN 2R Jieerl iR Al ai Helemi wgeuR wud B, wab
AR, Rdlas 2nufs 219 wgls Dusl Ga -l el ug Has el waRe 8.
20 sReell o RS UL A UsRAL B ¢ (1) FL A dAM Qe Rl U QIR YA D
dal Y@ 29l 3 e A wgpl 2R (2) s N J@ Sl AHR HQOUR MU & da
vl 3 A5 il

s1ellEd : solilRel WU sHReML C, H 3 O wHgsil-l Alsdell 8. H 14 O uHia
W A 201 DA 3 A ua QA stellRad an 30 CH,0), S, P o A md Y
wA v B QS ud. seilBasl 3 o usd B 0 ARG, QHAZASS A
WSS,

WA :

AAAINGS B g5 s w5 0RA WA B wA swellRad Wl W azu B, dudll
WAL n 2N m o, YL A B, ANl oMl 2uads dd wl@ass ((CHO) »aa dan
(CC=0)a4s 9, d WA axsl 20ed ada 3 Ay a5 S, NAATASs @R Ry,
wellni g v AnardeMiel R 4 93 3. 2 seiRd wepld w0 a3umi e
4l wsq el MALIASA sioleri ugel Avenn swd aoflyd sami wud 8.

2, Uy ¢ dlly wWu ¥Ry Ad Meaa NARZUSS D,
2 wA (CHO0)

6y

Fraa@erss 2 saasiFaui@da A ady wdudl Gelswl 9.



Fas el - 1

wsariranerl Bunl 2iasi wEw eluq Wrdfin slsBanlEesds (PGAL),
girbaysd 20edzly whug Gesam 9.

AudBa el o QUSAEUANRAA §R82 (DHAP), sirdysd Al
ufa Gelgel 6,

CHO (Ifﬁ;.,OH
|
H - C - OH (f =0
|
CHZOH CHZOH
[T LY SussiFuBRE
(puedgids uba) (f22edo afu)

Ur2loy w2l (CH, 0,) : DNAL sitizeil iacl ReilFuReln ail 4 RNA dus

10

ATPAL sfaRenl adl Relys af 20edi-Ay wbud Gasa B,

CHO CHO CH,OH
- non co
H-L-OH H-é-OH H-CI-OH
H-‘ITJ-OH H-(.l,-OH H-(!.I-OH

(|IH20H C|H20H (!THZOH

Fedls ReliuReil Royella

dsollyy wbal (CH 0 : sy adanil youd ogély, g5 widl ddsindl
da i 8. gsdls BAsN wbu B, A salrl Rl A HAL B, g8y wd AsAn
ucddsnn ufl 8. Wil war gl 2gie o 8. g wandl sanf ogils wA
deastly 8. wu wardl A wl yil ud B

CHO CHO CH,0H
n.Con f.C.0B &0
HO-(I'J-H HO-iI-H HO-(IZ-H
H-l:-OH HO-L-H H-L-OH
[-I-(|3-OI-I H-(!“,-OH H-(IZ-OH
(!HZOH (!HZOH CIHZOH
g Sl Sldsla g5l

SUAEAGL ¢ 2l A NADAZUSIA YL, v sAA 6L SR wd, Bselln
WA AdLg SAIASGA g aud 9 cnz welldl s wg 9é W S M ul
dARARS vid sd B, auAZASSY W YA C, (H,0),, 2 & Wl uanafdig
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yalazia

Yo CH,,0,, 6. dall e orrl wt weldui gien du 8. uu-d dd dad Sin
WAl v 4 wsdl -iell.

de AR Wl Gaaadl & Wy AR Wil ABw suaull dul waldouwq 4
¥ 3. drll sagadl duel wbun Asd ga W 3. gsl, sG] wuldours wenl
A AAddusirt ag ol 8. we, Yo w @5y auATUSAi Gewel B
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(1) #295 HNA : ddus RNA (mRNA)q sdqet ¥<Q-d-u DNA visnidfl u 8.
w0l & DR-gRaa6¢ gual 44 AS A 3nd2 elul 3 s33u) adll ad 8 ¥ mRNAS{
usdug 3 8. 3l mRNA w-{lFis WRdl-u Adadl DNAHIML s sl WU drdns
R af Wy 8. mRNA i Sudl af wu 8 3 oui vy d2dvel wy 8. mRNA
dud sl yd wal Razq Wi 9.

(2) Wds RNA (IRNA) : Uds RNA (RNA) 75 {5268 4ud 8, dui-ih 7l
WAL s2cay B mA aly ARAAR B, Avudi ANl 61 N2 3. (RNA o ¥+ DNA
au Wy B, WAy Bt ndls RNA Aol Wasn usi-il ABDARLA a8l
S0 (ol YR ad 8, il mRNA Y3 sldel ol A3l el tRNA gl sldh suddl
wl mRNA Gui s9di slaqidl WMl @ifg Deids siudl Ay &, 2 Ad wubu
WirwRlg uR wy 8.

(3) Beloime RNA (fRNA) : #lL RNA ReDodd Al 2iBisizdui |lay 28 3, il
a4 Rolyima RNA &d 6. sl Rellodid RNA (fRNA) 34 A4 A 4yEaasddlqe
AL Bad B al Relolat s B, Sl g RNA-L 80 Wl B5% F2el eusmi rRNA-L
dwdl 8. Redold ArRisdug A2 woul ydl uld & wd A W2 spaws GAUN vl &,

BeAusl

WA s Y4 da B Il Wal ol Uwwls Burd-u s agFadrd wda
iy B, vl well Bawsl el 2l st gl Asduel wn 8 el wWis Busld
fuq D2 vy Qeis wn 8. A Al v adeeee e wda AN el
s uBurl 82 8. 30 sl v Basd gl v Ul ofadl Wy B, ol wdda ool 3 Al
¥ Gl afaay G et adl du 8. i o adesi dal ¥R Gduddl wedu 48 wnm
81 9. Gwls A wuel 3 ¥ #As GAud ol sl A B dad 6dad W 8. GAad



Qs 2404 - 2

WAL otrte Wil sl win 5R1a agusil GAWsL 8, ¥ oL % L AL wdd SN
@Rl Bl a8, A Suedl oz 3 Sl viea adla diusid Adl Faumulby uBasdsi
oL A4 B i Buslldl e ted B, uig A B augd el 2 3o |@zuHl ws
Wi B, deals YRads S GAUN dAF ad B AN Reddu 58 . GAAs ¥ ued
wz wBuw 53 A uBwel sd 8. wul Adl Gaua udl w2s 3 wesl -y 4id uvuu
8. s, A5 WBuel . dl Aseo G el walisuar-L udl -usy @3y ag s
Auy Adsy U Ay 9.

GeRust-l 2

AnUBs Ad el GRAA AU sl 8. Zeels AR WA wd Bruld- et
wal wldal S 8, Al usrel GRRsHL WA eno, AR A Bl cuoi
WRARS w58 V. dl MARS wyerl Bis, 2, WAfiux, AHA, Asuez 493 W4
A w2 gt 2ua-l 3 AS ueL sl el vy sl 8, 2 oust GAs Buialla s-ud
B. 2 Ay GAAS viAREEAL 2 2sadl Y3l Wl 8. WNRARS W UBAALL T
AgsREL 3 2Doeun B, RARAUSS WS Juyfuiiage (NAD), RARUSL
23U suylRavieds sde (NADP), 5d@n WdyfFanlass FMN) il gdldn
8 u-ylsaiieigs (FAD) 492 AsGAEL B. d2cls s Baiini aebiusl
slodl 33l G 8.

BAsU Jayl

825 GRias WA dellid o o wm-w el 1A B, €35 GRAus vils Wl
2l oindl suog gl Heg 8. 2L guar Wl g3y AB-LARY Aisellw
wd s oiwll Auda 8.

Blugl dunl sl s B, ey GRAAs A5 Ml uBw W o wR wud 8.
2Ly WBUL w2l Gllas 2iru uBunl Guilel A oA, Bld, sl g5d R o wan
53 Ub WU YI% s5d YAl ¥ WA 3 Ak

G5l el Goordl 8 sre 3 d-u slieml Ay 83 2esedly Bl HH-A)
e (-NH,) 2R olln 83 wwelly Buela sellFad wyg (-COOH) &y B,

W2l ool GBS 2wy ANsoll (unidirectional) €. dxl uBaelR Ayarsi
FABa sA W O, wig Auw wedl uBwelul uidRd sA0 asa adl, A2 Jeas
Glusl vuz [l (bidirectional) .

£is Gy Assd drMiv aler 42 seded wa . G s d2l dud Aubls
W QA B, 2 a -l dvid A FRsy s 8, uig e wsal -ell.

£ Gas Mlad pH 42 o uBu iy B, Jecis Glus 2RRs Wenl wA deaws
sl weHl aly ol 8,

GRasdl silugld

835 By dd Qe BruRym @zu wud 8. w1 @gud 2R o Qe Budla
@A (active site) 30 D, L vl v & 3 ol uBAEl GRS uR @ WA B,
2 o uBaell A @zn ‘am w2 s Asisd W €l B, v AseA
Gelus-uFuAl ugd (enzyme-substrate-complex) &8 €,

£35 AANURLS UEFAL 2ql W2 A whas gl KR WFad 8. s alFid:
Uy WERAR’ (activation energy level) 8. MBAAl Gy A %Al GeRas-ulGanel
Aga W B, 0wl vt Al Sl B, L sRA NBAElL A0 visew B Al B, vig
AR MLyl Wy Hed GRS Bualld 2euq wdll Al ysd wa B, BRAAs ya |
wa 28 9, Awg uBL Fsui A wilse] eldl asny -

§s5
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ajaldisie

Gdas + uBwdll - 6dus — Bl Age - GRAUS + Dy
E +8 ~——nr—mmeeee E-§ Complex----—-=--=-- E +P

‘0 P- %) _33, l

Gedasy -unsem » wdllsem

€15 QAL A N 03 B, 2 An & nsl vl gy . ¢ WEwl v A VR
sedl @Y el ~uudl wiesn - ase @l A WA, EL., BB YR 2R SL A Y30 irl
AR w2 Ma #1 Al Aty sdcud, i dd d ¥ usiedl uBw 4R M Rdl G A
YR AT W, B, ela, vaRHded Nidl Qs AS)ds va SHEAIUA 530 Gl
EH sy B,

Gl dufl GRusa Faumals aBau s wllyd s2axd wd 8.
Glusn 1 yooL o sl Roulya & :

(1) 2AENN-REEA 20 Wil 6AUSL Svul udl SWERUA A Resuq-]l Baivd
wd dsuden A, Bl verlnidl wddyd caua suaur GRus RudiBFay sdawm 8.
WiLRYl 2Ry Gl Gelus WifRds adld olavua 8. dou uk el ud

WIFURRANNAAA] Bl 20 w0l GRAAS durarll aud awd 8. end, Alu-s,
RSB 2 wndan R

(2) arrusdBa : 0N 3 ¥ wddwt B AF ua Ay ayel Ay nEudlid o
Wl wd wWag 39 200 AR 2leasin add sluvami wud 8, tla, dsilsddy ATPud
W Gadel g2 53l Al by WA WY 8 Al ogan WA ATPA) b §ivd2 Al G-
6 k%2 oA B,

(@ widabn : A wa ¥R wnelFes weidd wel-d Wy 63 a-d Reeq wv wedni
Sl Glast adddy sdawl B, eld. e,

Hied
e + H,0 — YA + YHD

(@) @il : 30 nsrew GAad W2 vglyg Bvist usu Asdai 2 O, wdl well
HOML =Rl GReal widl ddl sLa., sy uBw edbiud vieddy Geusd wrdHi
&A% 1, 6-ouudlde 9 aysd) B AR slysa 2k SiRda-i 8, G AR wd B,

(5) 2udauBa @ i Wit AR @l uBual-u gl dlsael ¥ -
9 Mz F%1R WA B Lo, SGE ALY dril wMERS gl AR 42 8. R iR
g g A Al - g5y A,

§5e HUSAI
S8R — - — — — —— — — — — g5l -6- $ld2
(6) [BABa vaa RA2035 0 v nar-i 6AAN ATP-U wudside sinmid] und ud

wlsall weedl & »Radd wARR Al 8. eLd, NAadd S - A RBazo,

Gellasy vdady A - A B3
WARs WS +ATPICOA — — — — — — - — —— 3dada A -A + AMP + HP,0, (wudsiiz)

oty uud g A2l ugd bud B w adlliran Guaoeid dal el wdle oun
30 GRAUAY GlEue UBWA Bl @ sl 2 3w s ssiRel NABAL B uA R e
Gelasl oy \uH vg,




Flas el - 2

ERCED

Gedasl surRuHl 2udd Breplda gesn dysuesl s& & d ANz sl -
s6rlL A O, weuzh sellis 3 selFs dara 4ud 8. wadfis azd w-y dd
s suusl 3N a8, eld,, Fer, Cur, Na» Zn+ <33,

sl Aol Bullaar 2 Zodl ewdl %38 8. HRddiser AsRand
UBA%A] WA 52l ASAGAS GAusl Baelladr w2 dARu-l ewdl %3 8.
Beellsaur s Galasdl Bonslladl sue s 53l ay wl@s suaddl %32 da 8. ed,
Sldn Geds AonlBiun, M-Iy wd Biadl wirdul % Budla o &, wundlal 2uyd,
Wi-lly, 5M3, steuee, (s, AAMUY A WRAKRAN Ay Ad Al wadl wsuzsl 9,
Wil vl &M du 8 ¥ AUSREs »hmuds B2, WAA skdzen vid 3ilR-uda
sl Gudlladl w2 %33 8. Jedlsar s duues As Rl 4y GAAsH) Gudlan
W a3l 8.

sy wzél adly NAD (RARAMSS Adusa-yfaviads), FAD (sdfn
AU, SE-afauas), NADP(RARAWSS BR-16 slu-uf5aale1ss sikge) 2 FMN
(salan AA=ylfaa0a88) Al da S, A seils wed Aoudu wd [Rea da
ANl G1Y dl A AGAAS 58 D, 27 A A e AA Asden QU dl AR URARs
%Y 53 9, uol usBRAUA Rl el 9,

ARigl

@Y Ml @dd awd-l aaBisdedd Wel Grrded 0dad Fala sa
AR AR Av, wsR, 3y sBdl 2 sl e A S, WA AL
ugradl q2dl 8. dall C, H, N, O i § +it ol &y 8. Wl welail st & udg
R @sdR) 516 wa wasil s el AR 2R A WAl srelly Ssu
8, WUatheiss sl D 2R v s oy ai Al 8. yesdidl 20 usieql
AR 2R A L B, s ARAL AR As AR W (NH) s soilla 048
(-COOH), »is H 31 eudl-L awol o3 ‘R’ e »ndal du 8. ¢35 MRS d-
‘R gunil cized]l dsoflonadl vas) w3 &, ARl wRis s S 2AMAL Ay 244 ol
83 siellBua wpe 2uddl dawell 4 Geppsl us wud 8, A o A WAL -
QRS fvar sls 82 AMA aye nA ol 83 s10llFua e 2096l dall 4
yR1 Gosperadl 1sl 42d 8, 2-usla Ad WA walis (Primary), Bdlus (Secondary),
qllus (Tertiary) 3 Ageis) (Quarternary) WA sl asllgd srami s 3. at
GRlasl il el o wid:ad WAL onen 8, WA 2uR AL RS Gurid 51
e gl WA Asouy, AR d APl WA (Conjugated proetin) s3ud B, lEuds
ARG alQa RsANR 521 C, H, N i1 O GuRia flevsll il e2ld 8. 4 usr-u
s HRE S @ : RNA ¥l DNA, a2l f8aul2168 adls mellal 2a-dla Ssi-u
sriel MRyl 8. 135 yFuzliends 2is Wals ude, 35 Whn sau ARMAA
ASA%AA A5 il GERsFIRAL sldell 8. RNA Rolp wsz-l 423 wha 414 3.
U3 DNA (aillEuReds U2 ada bl &, Addor Sy A usr-u i & = wfEn
AQASH A 2FA) w9 ARFEIA afid, wdalfia v 33Ra) DNAAL 2a-u
43R Sl el dxy RNAAL @il i gldl ol sl oudldl e o «udgle-
615 RNA cnz DNA-] 2u-usl 3v 8, 2s 3Baiaid @t vl 2ise dif-yzmeiss
guel orud 8. RNAL -l sudl s wildryffuatiags guie diy 8. 243 DNAY
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yaldsne

il & DR=ylRguea €y 8, DNA @l 2usll 8 D@-4Fuplass gyl foase
dd siselon WA AL S, RNA oL Wizl $i 89 : (1) Qa-22 RNA (mRNA) (2) zl-us
RNA (tRNA) 23 (3) Roldiua RNA (TRNA).

@A ush 3 & %R GRWL alld sl 53 8 dd GAASL s D, wRuUBis Ad ol
Glag Wlru anan 8. Jzdls wz WA wdl Brudd- oust ygl Anddl gy 8. sual usiR-u
GelasHl LA oud HHBondH 2 Bradl- cusid WRARS uqs 54 B, USBRUS Wi
uuyes WRARS o e Ad Adda B, usGAUs Fela A Audai B w9 usnzfv ul@a
AU 004 Wy BBAASN FaaBs uBuAL sHd ¢ usdn 0l L
(1) YNFA-Re2Bu (2) susiiBu (3) sOJAFU (4) @B (5) UHRINUBA (6) [AAGR
nyal Rea2i.

2die21A

1. DA 2uden usi-it Gl WA 2w Gur WA Abani WRiadl o1 ya :
(1) WRi=Aueai Jedl UsRA HABA 28 owo @ 8 7

(> 18 O @) 20 O

(5) 22 O © 24 O
(2) 1A UL s WA 85 yaL sasdl gl gl ?

() [Bdocellw O ) wdpdlfn O

(5) wWAANZA O @ e~ O
(3) Al SR AR adllze sl ?

(@) Bl O ey askFar O

(5) [Agla O © wB% O
(4) Helln 2l q2a — A HAddl AL 28 2l 8 7

(21) AAAL O @ AR~ O

(5) Aaid O © A O
(3) & WAl R el ola sl B 7

() szt O ey »er O

(5) Waws O &) samiEls O
(6) yfFavlauginl suradl by O ¢

(@) UHRY-L By + W O ) udRr Adx + giRe O

(5) L+ slade O © wimady+wbu+de O
(7) +35Qd wee sw AwAs WA Asalda B 7

(21 ey O @y Bs O

(5) [BaRs lar O © “AsRAn O
(8) Al 3 A 55 dd ge W @ 7

@) ot whurl ugldd vuad O ) WA Rl wglad wr O

(5) W A RREID wglds At O () Gunidl »ls wa AR O
(9  d¥A, B BWRAAD, ol B WAL D &

(20) o o fdal wud 8. O

() oMl WA szl wdn €l 8. O

(5) o ylrasiad@nl Waxr 3. O

(&) oAl W ARMAA €la 8. O



¥Mas enpyil - 2

(10) doion s Ayl faad dens dedl & ?

@) 10 A O @y 20 A O

) 32 A O © 344 O
(11) Gelusl 2w o & 7

@) slellaisien O @& D= O

(5) dicaudl O ©® [aha @)
(12) A5 8 & ?

) [Rafin O @ (@l O

(5) siollelsie O @ 0 O
(13) 85056 501 UKL Glus & 7

() wilFadAises O @) auels O

(%) Sddan O © usamy O
(14) DAl 84l A A-=2oudn ® 7

(») Fe O @) NAD O

(5) wiAbm O ® ATP O
(15) 5 drdl USArindl ABUA H2 FUseR ® ?

(1) SR O ) B O

&) aAlam O & »uud O

2. QA0 usdru goui st Ml :
(1) RUBISCOq, 4l «un vl
2) WAl = 4L drell 2udel B 7
(3) ~yFavlesl uesl el
4)  Rpluoel v sl
(5) 3R sul sul wal wa 9 7
(6) B R sA uY) A Veds oy ad & ?
(7)  WRARs el L »ual
(8) R Gzl sl uud,
9) wss wRALBAL sl wsud.
(10) RRERAA usR-u -uses-t ady awdl.
3. HRUL WHRL wst 2L
(D) swdeds Rule aslal,
2) A ARl @i wHeadl.
(3) W FAs e 2L,
@) [Reiodlelld 2g-l 2 adel
(5) Sz BH axd.
(6) ALUS MRHANL Y -y vl
(7) Gausl- Al wveudl.
8) Gausdl 5 wgly adal
) 4RSS w26 4l dsad weudl.
(10) ugE25L U iy @il
4. [Adani addl : (1) 4R @ @) GAAs e (3) WAAu HsR)

@



galcisiic

siNAS el snfAeYe

bk A st v waddAl ward dutel 8, A w2 Ad-u wmudl quEl adl, yelngellsg
L B Routrl gial e el ael-gall Haadl suadyd Fede o «3d 8. uds
Yy Sl ydal Al A 10% Yedl din 8, L &35 A FadR 3 WA W
el ol uden genell Gmden afBicitd dad wn dNReuTrU S YBaR v adg

diy, B, dl ¥ g sd afla
3, fAwlieuws g1
Se{luape-l Wi 5L uewar]
4ld W2 uRa sasd @,

Sag

Adl UsL adl sis SN
AN, v B, ANk W
dizdaui Sl sl adl
Alleig &Rl AvAmuy-
B el BoeieA 3% 8. 4
ugn AMEMY) azdl-, auam
fvas 34 6, S ; et
(FFida) B AnRAcuy-
gl WAL B, e
H{i2 oudl sy 24 send g
e, ARy yel ww B,
Wl Yel YL ML Hme
»d [ABL s S0
SnfEouy--dl wnazudl g

At WA B

Aqfe $orl i B

e

wil du B, s, Wk Sl s Avas el 90 BBl yd w8,



SIS el ShIeHYel

Al Yo A dsssiil adafl Ay 2 (1) MIAAARAL (2) M - dbiss) QUOUTHL dsisdl)
(1) idndre @ vinudel Pl A3l g gole Sl WAl aft & A S
55 WEL ¢ Wy B, L ansl eurl DNAY iy Ay 8, v M 300 s o
Radidl ssqel tuddi dael so Diygacer dlld sloel sy 8. s dumpil did- e
fady 8. M, Aaddal  diRdewe o Sl WM s2vd dlsadi Y 8, iduawd
o8 U2 asissiil adl ast : (1) G, dsisdl (Gap, phase) (2) S sl (Synthesis phase)
W (3) G, a4l (Grp, phaso)
(1) G, dvidl : A sliduaru- Wik
=) deisdl O, W dssdl 2UG-D AU M
Rows- w2 Tl vk aotst) WA adil DNA gy sl suoll

AnfAsuy 2l wpud

A D) MY 2533 6, o sawani WA . w
| AN gl clowsdl 52 B, 2 doissL e3Pt
‘ Q uell Sopisdun-l nBav) am B, S dossmi
7 g oixi-uik DNA tsdnm 2 %33 6das, RNA

u ™ e qm DA adldg dsdve wdl wad,
i oo Buoawo avard (2) 6 4018 : L asua exfiit DNA
SNALgeL ciotsarell dsdugl uy B, § asmssil did oul ozl

R B 2 o sl e €A RBE 9A W3 B, aoll, JugdRis deurll el yg
optell Y 8. W2l 3 DNAA 9 2C adld «8f du dl d«d wsus wiani 4C B24 ug
w B,

(3) G, 4ol : viinuanurd v dssdl 3, euidl 3a2 Aw Wiyt 330 D, s
s Yeued WA Foda aml Wieiy 02 w3 Y ARSI A% Wy 9.

(2) M asishl (uueny= deshl) © il ANReuw-Ml A wre dig vivis w2-usl wy 8,
2, e Aoy A A Fouwl adfl, Sdes [Fouw- ya & Ad iy B, i A
w2rll gfue R AR s W 9 A wHoUYHL & WY 54 B, FWL 2 q2AH]
ol Ay 2l U wa S 3 e 3 wwhpw s B,

AHGNYL (Mitosis) : 2l HSRAL QMR YU W i ddaami wd 3. 3
we Auig w38 B 3 Ronywidl uBa wsior B, Al UL VAR dvl) dswsst Wi wud
8, ¥ yalwe, cuy-iaa, sur-ilidca du sieure afld mgla 8.

yalaze (Prophase) @ PRPY N datdl si4pda AN WA w0 N wlio
wy B, ¥ P yalarul e al B, an ad YA wRdL PrpL NS a8, WL el
sid-ll cusil €35 11YeL A Bseyoll (chromatids) vixl dii-l sl H1s A-ZPIUR (centromere)-]
oAy AU B, MidURIAL S ddSRL diRidve Aaddl dwl 2l g2 Wl Aven Bge
g aw AR 2 8 ¥ eds Usiiell Prynad] sl Fals wu 8. diude R Rydy
As W DAL ANRRY dgoll B, a-RAsl dRwdl vioud B, A Bdl Ry sus
FdR wn 8. ydlaad wid Audwived dul SBGRsD A Ay & A el AN AN
(EETECTRR TR X

GlY-lazdl (Metaphase) © SiM3uzd dwt AMIGRs-iL uysl Wew ual al
WRAMIEA) ol dsid) U3 WA 8. L W eABua Pl el dda aqd]

91
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qaldsiiel

A Yauedls al e vadis 4 ud 8, w asd eis s A-GMur @ Aada
o Joybusially (Fsanols) silg 98 asi 8. asl, A-HMRuz-l awdl vz s15AA0d
(kinetochores) dild lmsiidl sl asdl el a0l g WS ana & § %
Alsdgairl Mstel i ddd ad B, slladgall arl-u A1MHR Wl fad Jayd
el e Rrdial Aed 8 % [ vl [@yaadly da & eug-dd adld sllavuy 8.

lnuasy (Anaphase) @ sl sl AUsdgall §5 dal duy A-ABus Roulyd adl
Ml el PR 8 W3 B M Ho d3 Al 51 8. B M Hid 635 Ja U Wl
el dogBseilell v HaL vl de Jorpll Fzdl ¥ dlu & ada AN wuadl £3s
G el ol adll vy B,

sl (Telophase) @ U diaau, A s R Brdra Wil 8, 63 R, wie
A st 4], NI THRHMOL U 1O B il Wik g gl Freuu B, aofl, wu salian
Afre fopdl AudGmsipudlysuia wv AWdlasd dfd ue iy B, 3 gl il
sdeguae, sllealliAitd wA idaaamn yrsufd i 8. e, on Yedu Brads o
Adl Audd wldcil sud B8, sis Avdew Mgévul da dzal o Rpl wd 8,

Srraldeus (Cytokinesls) : QuruRony-L 3 iouy-d ousl o], wig Avfeuy-A
yal ol As acd uz-u B, welivwd Smu wBaResidl Guaidaeel Bua uy wy
A A Asted fd Anel I uEY dze s 4 B, Ba2 Sy Ausidl & Al Radm iy
B, arfanudl su@eus Sxdl szl wu 8, wdl e adl sliaeudl Wkendl
sinell sl Sl 3 aan dvgll uRarl Rl aviy 8. cuR oue Azl sivl oyl dve
sindlaia uaiu 8, SvvuRouy- saF- SUeREL dul 1%asell Fdl YiBui-l oA suadimi
W aduell wa B, dzals wwddl And-Rouw-t Wl AvuRouw-t ud -l ¥ R
oug Gy, RuRi- Fode wu 8 A wgfd-e4l (syncytium) 8 9.

() widuaa (G) ®) Wiy yehawn (©) sk yalawm () Meuga
s ks |, S8ddn




Siyus el Shfdenve 93

AU W

e uMounw-l o3 A Awell W A3 sl AVl -l sgaN] 2 WRdeMl A B
wA 2ss] uwdinl vl (Bouw) udl 6 sus amdl Rl w4 B,

o oL Alul ogeledl dva waud w8,

o [Bouw g Sv o selany g2 wmodl ad 8,

o uwardl gl 2n Rsy W2 da Al YRad vall 3 B dan sual ANl Ridled upll
Wl cur iR cuxn & B,

o uMRouAHL Aall uva-ll Sl Suqd WiRanL B, s Y wilfased] el sl
Ug, MRl BadR Rl AW A RN Ul sealcl AL wIEl B, Al
dal sl GHludl dq wad 8.

e wsy A wedan gl Ayl wneusndl aqRAl ddd ale ay 8,
willsam 3 Wi

L T
word Ml faler undl udlsae umi @

ARy, i B, silae-ll B calfeun, a-lage
Bz Hady B, R SN dar [Bouyd wil 8. e DNA it W,
ned Rouwsl wiyBourl 53 8. d ealaun Rioug--1 e Al
Fogpll 8l Sl ye Ava seoll vl dvsd aduy

B, Al A7l w8yseL (reductional division) ¥adl m a
FesiREeuy-L st 8. ol Rous-i- % wiBous-- el
M sd B, A R <aL avldl eds SAwni dognl

vyl Mgl Har wedl v Fedl ¥ W B Addl [;?,:2
del ¥MYAM (equational division) s& 8. suudl

Rl dnl suellsdMi w--dd Fadae galeun

wilbaet NG udldl oS, d-ndl Jsfly us-L (Acu--2
areyiled Foley i B, Stididae el wiRgsEL e

8., Wl Midriazal Ul Wl WG ¥ wY 8,

slidaazendl sl vl s a3l salde @

8 it b B,

wfism1

wlszeT -l e W s @ : il g, eus-idRa-l, sus-ldudzu-l A
Bigylael1.

yalanui-T @ w4 vepey aion 3w Y WA B WA A ywer A win
U2l wazual Reulla sl wd &

A2l : ddn, wdlamed wilie doisdl 3. w s sl
ool USRI W B Bl Bl daa Wdtudg B 2eud B. 83y oyl
6 slae Yol EayBust) 27 A1 s Ay ode dly B, WY drf
dag azu AS wsg <l




ajalasiel

uslldld ¢« v 2aRe e 1Rl doudd sigan Nl stal 1 & 94
WHALUY (synapeis) WL & B, 2L B Bur (zipper)l *ss o a8 8. A3 @di
PRI AU PRA 54 D, 2L -l Rwgyeudn suld @ 3 wsaa PRl
Al oflsanll Yoyont Bl wlRa arin Mool A Asudg S, wwmd WP 88
il Bl (bivalent) 48 8. A wRAWR dl A AGYl (tetravalent) dy S,

ULEEA : Rrjell Sorgot 3L wierel - e Agyell 2w B, 3ol owryBusisd
Aol R4 Heouddl Qu S, YrANFra dl2silly trun ud 2U vidzal R
8. und VRPN siga-ll A YBLaBl i) aidlse Wil Y1 frd 4Bs % :alkas
Adsdvll (chiasmata) s8 B, oidlswd]l ol vieewmed] v WA 4y B,

Rl : aumd Sogell-l AAsIAL & oigpl-ll Asdsell 63wl davia wy
. ¥13 ¥ i «dlsr (crossing over) ay i, d-d 0 NagL wras W B ks
Wil v 3ol dous wR sur ANl A. disl ol dudl Ava ay dy
3. WRds Asdel-u Fala-i 2w w4l eaweed ay 3,

SusOARA B dstasdl Rl AR Yo sl WA D SR Wiwad DPiyHlA
vieaL widl Bydlasis Pala wy 3. wlas sdei-a Rula sl wa dsapl ga
W B, (s vidl NGRS g WY @ e SvE-suead um Rued aw @,

GUYUAMU-T : vt asisst el wnumd DRpl Al Ayagdly dan ¥4
gl asun B, Aeldl s AEFR B-d ded dla jad R 8 8.

eUY-lrART ¢ uHd 1oRjolll Wi nlls BREL F-d deell Ya WA drs
vl B vl 3l dstinl id 3-d Ja utul Wit gdl el ya e PR KR v
wHfl iy B,

viclaza-l : w1 dsissl eARw Andlus M fvdevza yaGle will 8.
BYuons vty iy & win 6 Siudesdl 20w w8, w0dl ™ e AnEa RPN
vy Rugin s »l da B, Gl s o, A Nsaypl v AR ALK A
ARG ¢ng Gu B,

& wtflsamel uqrul <A dsism Se2sEARU 3 2iaSFeUN (interkinesis)
54 3, ¥ v ¥ g5t um- Sy D,
slsmem ¢

wdlsa-u ol Rouar-ll @il shapil ar-liviga adamin dg -wll. dgilkis Ad Bl
wellsam, 2906 qgldel uour %4 ¥ 3. iR A Yl wWa dessdl wvamdl
Uy :

Yalaa-In ¢ v dsssil Rydluaueg yiFada aw 8, Avdhas qul And-auze
Ry B, adl, el ay s A 8,

GUAUARI-TT ¢ 3 asikspil PRl Ayagd R Asain 8. el Pl ARG
Byluals gl AN 8w oMl o PP ARPRR A5yl Asud B,

euw-lvRlza T ¢ vl 2 Ppd AR Rl wy B AW s PP
U adt IR 1l B, -l et Wa A sl ¥ ¢ MUY U B
o veeR Qe Bl des vid 8. U e 83 e VR Sl Ul Slsaapll v Rgsma
2Adl Pl Fodl ¥ Dy B, &8, JRAMUWS. €35 Bsay Py adld Wy B,

Vieua -1l : 4 635 Yo U RPN [Rrda Hid B, dxrll 430 And-quza gn
wy 8. vu ok Torpl we WS asd Al AvkEesid A YR g 8. SNy

Rcuwe eds Avkmel 2ol gel wd 8.
silsem] wdra ¢ @) wllim g awdei A €2 A Desa ugrew WA Fbud
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Avaul el waa . (1) adlsRid A o=l neaseedl asy od 8 ¥ Baq2
ARl w-fFs e A3 8. (110 4 Gesilt w2 sl wBa 8.
asiad : auReur 2 xdlse
uufQouss 2 widlsae a2l DA Yol dastad R WA B
s ANMUY 2tls2el
1. [uvonarm 2[R SN A 1AL B, 1, | (5281 sttsss AL diel wa 8,
2. | g sl s Yol Rousrnell 6 sl 2. [ ugsing slau [Eeued dal 12
el uil 8. N sl SN uAy B,
3. [ ouar-l wadl QAN Msdly 3 Bola du B 3. | widls windl gy <lai BAd i 8.
4. | Prjpiell A £35Sl 21000 Fedl 4. | 2520 id Ret uch Sinul iypd-l
of d1y 9, 2l Asflu B, %R A=l Hig Sl B4l €l 8.
5. [dedne delssieil adi DNAAL Eons 5. | 21l nam wls2@ tBPn ¥ DNA
18 q zuaa 4l B, aladine e nd 68,
6. | wousy eABA AN Iy 6. | d-{l yalarai-T safinqt ol o Axnd
A2l ottell ell. ool yel Al sy 8.
7. [l oyl a2t cudlsm ag -l 7. [ 2o 209 2s cudlsam 3 o-l-ageurll
ieal-oieel WuAa Tyt g AL 8,
8. | cuyeilizicRal e[l AREUR 8. | cugeilriaral - I 3, A2 20 2
[Acoulra a &. ®, Ug Sus-luden-T4l »ud, ug, el
9. [oussie Felli-oluRR HgsN ¥ ¥ 9. | Beurt udl AqL SNAHI NS Sl
Sy &, ogellri-olura [Se gl 8.
10.{ wuouy- udl 35 suasiN-L DNA dg 10. | 25381 oue AAL s ouNNNHL
AL % W B, DNA-IL dg it af =u 8.
AR

stus w2 Sl adl Aeflloig werizl & ¥ SN[ReuA viA ANAEHA IR 9. SNasA
Yol o 2weni ddall wsd (21 VAR ¢ B0 BcRAL WA AN AHou MR 9l
. %33 gelldl dun vid DNAAL (aed 33§, %1 [xgd 4 G, § 21 G, dossiul
qdacini wud B, (1) AXMTA 835 SMARUYL sl ugsn A susiimi aday 9.
YHOUYAA YR AR dsisSIHL AdAUML B D, U, YAL9RAL, BUFUARYL, GUSLITAARL A
vicnazen, yalaa el 3Rpil az o 6. ousriaran el apll [Ayagd uBsl Gur
sl i 9. our-nuaral s A-RMAAL Aol vsazpl 921 W ), % URdR
A6 Yol 4% WA 9, vicuasudil s3s Ssays Wwdat DAL add ad 8. adll, AdFes 1A
SBuRe ERMAL WA B, Aved [Aouw- SR Reua-d € 8, ¥ sRA A
s 3,

weffsr0 A dessiul adaanl a8, Y, wan wdlre wd Bdla 2l nan
A[s0A AnuRewrr suR Rl 250 anouy s& &, w0--TT dotssiui ndad
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gauldsiie

wddl Mgsin 3 Reusrs WHAR SN silaicRal dild slaridl AsANEIcs asssml MARL €.
wer sl A Rella wlsaami W dast wrusa 8, Fal ¥, yalaen, cux-uaral,
Mlor-lrRleRel #A vicieral, nan wdlsedl yalwal wor aioll 8, 34 ay Wiy dessil
adaaml »udl 8. Fui AR, ML, YRR, Bdd 2 susdAucdl axd
8. euy-usul Ryag Redizil slsaidl Bl 2ol cu-ldudz il Ausdgall gl Wiz
(G936 RAl de vy © el vicucrul sABa e o U AN sl 21l Wl L
ol W B, UL 2dHi ANBFssL dul Sdewwed yeinRa w9, Ry wdlse
3 avenrst Fell o gl B, uuy e gl uddl sin cunfel By wifis2e wall awr
2isgly, oumshl Yol &3 8,

il

1. -1 2udan usl-i Gul AL A G A baul WUl o1y -
(1) Awsadnd 3w Syfonsa-d any 4 ?

D) 17 s O o) 20 s O

(5) 24 zals O (3) 30 scus O
() wea afsiqi adlzil anmol deel SNl HA 8 ?

(>1) 10" QO (w109 @)

(5) 10 O © 10 @)
(3) s¥as A dal DNA U ads-qddl awda 8.....

1) G, aussl O @) G, aussl O

(%) lduaRrA O ) Bouzn dnsst O
@) ardewdl g2d Ausdgald Fnig 3 U4 s asssnl wy 8 7

(1) yellazew O (@) cuzrusa O

(5) SU-liiaRU O  (© vieuw @)
(5) wdllsaell 56 wer sl adlsel A A B ?

(21 @didn O () awid O

(5) ABRA O © Radn O
(6) 13 Ul Qe U aossil Sdwued v A3Fesid yRam an 8 7

(1) yalazau O (o) SNEAUGRIL O

(5) SRRl O (8) wiculcwran O
(7 diRe sl WY sivas ouel g 8 7

@) 70 Bulxe O @) 85 (e O

(% 90 (Ale O %) 120 (e @)
(8) wliduazun een U2l dossii adall as ?

) 2 O o) 4 O

) 3 O ®5 O
(9) uHRouw-n 3zdl dessii addd & 7

) 6 O @4 O

(%) 3 O Q) 2 O



SINAS el SINfGaNYel

(10) 3Assrl willsam ug 22d ...vrvrnrenes 4 AP
() 4 5N O {(©) 2 &N O
(5) 8 4 O (¥ 6 5™ O
(11) ¥ 2 3 ol edlsea a9,
) A2 O (o) H5725R O
(5) 2alds O (3 A O

(12) {13 W AmasAL su1 dolssl 0 xR we %30 Aar WA wd

Yy eAldsndsld dsaNm Y @ 7

(@) G, ol O @) G, ausdl O

(5) Wiidieral O © Fouw dnsst O
(13) AR 2 deissl s Adsuea »in SaFsst dysluel g w

(1) yalaal O (&) ML%rcRe O

(5) cu-llnual O (£ vicumnal O
(14) Alds WAl Avadl 2WUR ... YR wdl ©®,

(1) PRl deus O () Vgl wdoud O

(5) R U O © 2l O

2. DA usdAL FsHi wel W :

1)
(2)
3
4)
%)
(6)
@)
(8)
®

YHOU%AL M Wyl 58 B 7
avAdl : sdAdER

A, : Anas

wfsad W W i Roux- s 8 7
Aol ;- waAlRay

WRds Asd Med g ?

Ay (Syncytium)-l i 3 wiy ?
Byl »led ¢ ?

2icdANAUY (Sr2a8R0u) ved g ?

3. A4 usU wAs 2N

M
(2)
(3)
@
(5)
(6)
)
®
&)

wflsad g 9 8 7

agldd : AMolert 2 w50l

sl yalan, wnews-dl ydiawn sl 5§ dd 99 W @ 7
AHGUYSA, My o B ?

widiaral gl sqadl gediil wreel.

Bl Guararal st sul 3% w8 7

Avasil G, ausst sAleun udl 340 wendl.

ogeielSINAL AR A wefl sz o3dl © 7

[E5dlu s Heva Anl.

(10) adlsed Hewa 4 & ¢
(11) AR Ao wundl,

& 7

?
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uguidel Ja deRulcriatie

Wl Wl e ¥3Rad vk, dsE WA da 2sidl avadl 8. vlas e
d uesEl uBa 2. vils dI3 el A drRURSIAL GUAlaL HdGesila F2dl Wl
B, 13wlddl Al ugR suelial Bis s3dl A araruainl sl slsel s yadl
qullEa odl. ¢ondl anl yd ghiell w3oia 28 vin A o Wil wylan wa a3 e, ¥ vl
Ay Goweqril Gualoll 9y, s uelinl wMd wMA seaid wd wil udl dl 8, dan
gl Wleaam, Haman, Heulear, ueaGeloy; ateRriad-vi dadA-) [y
gl wA QlRiatedl e gl Qe Haaadl-l s3Raa4 udiEl adl dzdl uiRls
Aadl wsiu B, 204 weliril Guaol gkl G driamiaull Aoisd arula 2 Mellv
Ugr &3 as B,

UMiciol

wed Al sl wandl o uwad Rsiaqn aoi3u 28 o 8. Uy ua
A A5 s 42s B, d sirand 2 WAs Uel sal Rl 8. diadl AN
G e-u Gellol adlk Fusda 8. il wiud A sl aal sy,

3dlendziy A dd gz WG gl Getted, WU v Qe wuad
B, d HWAarl yedart WRls adld gRASRHL aug s Herdr Gaued B, g uwlli-
v &k Wwa B, ¥ gerdl Jdd dru sRdiqL gL W € © wel WA dd, AL vl
w5 axg adld 52 D, dadl Ardeel gl Gl [AAY ol Sl 3 edl, wwe A,
a1 iR ol 53 S, Wy, wl Fulid gaqi Adam w2 g iy adid we
B, Ai-n e WA dal vy Y, o5 WA AR B, Seatl A adHl 4 A g Gawer
g oyl AU qdld Qs &

(1) 0B doll gL ghll ulEa 1940 wdlu i .

(2) Fisd agmi dag, Byusdud wd wuyfs ugl=i-dl Rsm aul.

(3) »glFs WENoA S0 g4 A del ouadl taqi eis oudl Yl uglald
wss B,

AL 2L Gelo yeL o [sta el 8, Jrud-l WMl 2uya 33, »ude;
B Ao 39, wdauel; e 3, wadyr adledl wwde w9,



vgpuida el derulciiatict 9

HlGelor] uapan ;6w wyuad, Wd, smed, dwd, whnduiy wdind

Ussiee u R 3. uguad wypl-l wd s una wu 8. del gasidl e-anudl
wIRUA W AR K B, it gl Il AwR 53 D, Jus Il Nsg s o YA
W, w3, 24l gu-l RRY Mg U sl Wl B, Bo-wied 5 4wl wy B,
¥ Gelowl 2 dlwqa sun D, s Geloll Acsid vudl S, ant R L i sRywA
aguel ausu

CECTIICEY

ugllvll wag welal addh weely anudl WABE Pl B, 20 WU HMiwEs
s aybelol ddld wuyFe w3Rud 34 ¥ ke WA DRs vius, S Yo el il
Heqay [Aswll B, o Ak 2 Arieigensd daasl dll wafia anr ana 9. sl 3
a~y gl 62 8wt ol tall-l wnnl ouadl AN Go R g 2
W B, MR T 2L W Qe W a2 Sa ue avdl ws $ABua R4 Gad
€[22 QVRD) @orerod sdal dslund 2083 eulef B 3, dostl 6wl SRy yeu B AL
M2 arll Auudl AgMa ud 4 S, ouradi 4l el dasdl wanivgd 39 8,

yyunfl 6

WAL waRely vyl suel-Saned-Al Guda wellwadAl ol U3 sty @
uHAell HeuvlHL A Gudol vuva welosid Fa 3 4, yus,
WD, HGIARA WA WHRIRANL eulddl B, J2ary wadall pusd Fa 3
SIRWA ¥ ARA WYL el 3L Gyl 3l 29 B, QAL el adl}
MY GUR Hadd AutRa 8. wouvl G Al2d e gl vl syt
cqlddel Wawd, oldui i qnd GAWL suwls eRAwdl 2 eradl
ol i Eunla vt 2d &l SR (apiary) 4 B, YR
wonll-fAas-u R adly ¢oR (Huber) el ®.

wigrvlld s engzaye : ymlbel aueani G aqrala
sell adaell s a3, wdl Wl waBod @SB adddd e k- \
40,000 4l 50,000 *urlad dal M B; (i) el (queen), & Wy fd
cquldddidl ANsel uyaned el B; () s (worker), I Yvai / P
glan wacl dwy wigy el 3, Al dva 30,000-50,000 a8, (D) )
Al (drone), WA dvudi A ML A o W¥ing s sl R B, s (ade)

el Goa-ll Yeel ¢ wpuvll 630 eu deadel wd WA wnlyd e S,

HY My A s i, aSuysd gL dRl Aewele wadidl G ug us wudl
A, sl g6l Yausd 4 A quid sdlvll W YA B ¥ s Uld B A WHYANL WSl s1md
8. a-l Guwiol vy ol elldl &,

wielld sl ol ol @ vl 683+l wcld -l el 8, ¥ luanddl
oesll ol A wellni A el Suami dydl g & ol e ikl Gedu siRnidl
wy Q. a4l Guilal Aled yubddl, o, Wil sel- Qg 493l s-vasui wiu S,

wu Gala

Nt GElAL Merll AR B wefly uAln sl HBUL SR WU Al s WA
smid 8. RS (Freudl evs Wal el vk W MRl Guz B WA B s
Ay v Bea @ Ad AR s adld adavad)) Ha welldl Wy vl 8. Rew, wln,
A3y, g2 @il v RS ael 8. wanbela aan i WY ¥4 ARy Wied
8. Rsfla t-u 500 MRyt Qi A 2w wusdd A4 1uba 6w 2uala 3.
HAUGEA AR Wil 49 B, eRub-iadi wwddl sl u Widddl suasd sutr
sanGela 8. Yorud Wi 1640 Bl cRuB-UA 8 wui w0 Geloll B, w3RudA udlld ad
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agalcistict

dzdl veulewdl Amaay, s wel w4 cRud Raead-dl aszufd 24 suelivi Gauedv
quil seal s0YFis wglasi-d e szl dud 8. wanbedol Wi well-d vima e wel-d
du 8. gfiud aamat 50 % wad Godier Rl Wl .

wisllziad-

swelldiadndd @AY welaal gu yuid ad fad wna 8. welbadan yeu dgaisi
(1) gleenl A el () g1 WAl addsl ad s (3) Juddiaeir el Fd ¥
g4, Wiy, S, G e 2Rdl (@) Wolksrs AR ardl. (5) na-wialni
Q. (6) Ul £ GR sl adn

wellalafiq Paud s well gl saml 2d 3. ¥dl b (1) sidaism
2) siflisel A (3) widewdu s,

(1) #2150 (nbreeding) : s wegd Wl MR I2els Rl a
B, U 1ds Al dasd-l skoieid B Y 8. 2 RS nal wel-vm
WG WAL DA B, A S dde et B ddi Well RN 8. iy, Ns
¥ Wl wel oml a1 ol Yarasll adl ad 8. SRisa -l
WelsR Wy & B W] WuRt <R B, U vell @ viazin g Gaued
afl B, uig Hdd FAARAA SRR QLS Ul ol BBl au-l Uil v
& &, ol dalix-ll sogual &2 8.

(2) wldaisam (outhreeding) : s WeRMI s Nl A A2\ By
worll A% HIEL A N SUARUH WA B, U AL Aol Atirsd Wuandi
Sl aupln Al as A B, 2 Jd Hid ddR A ¥ Uskad alld
Aani 2l B, sLa, dwagda cua).

(3) @lidealda 2UseW (interspecific hybridization) : Wgldadi--l 20
wgadi A Rirl Al w2 29 Wel 93 Wyeid Sdarl w0d 8, ¥4 wRwud
Geotadl Alami ded el qasl Ma 2d 8. J2ary AWoDML dAaladi si ¥ SR Qs w3
Al 4R B, s, AR Cuel DY WA R By Aswy.

a-udiad-

a-lRid-l [RAY Yelial gt YR nd Aadl asia 9, wu dddu e 3l
suefaiatin oy of . araufamatic gl vdl wlllfis Pma wuad wia wed s2a 8
Yel Buvyi Al WEN (1) Bdied vielsRa (2) Rguill uaiesld wa yedis-t (3) wrie
4 Rgvd a9 45l (@) YJRF- wiedl M vdlaa (5) dl ukd wdae, Y w
dwm

asSnyy W

Wwradl Wvg Wl s WAl dld ey Wi 8, siasived WA G-l
Yol AN ¥eld SwAdBend ueedl DA Avumi 6307 Auidl WA a2y A diredld a-d
GuoL Mt 2 Juslley AL sUsl 2 B, BsANT=OLAR vunagl-l Ba g Avan
2 B, WsSMY=ULAAU Guenl dle, @ary, {2 v £ dgui-d S skl 2wl
. W e GARd MRus 2 WDAE 3§ WA, wlydd), R, adidd w Rk
wo Mgl Ry Wk B, Al Guda walarely ngvaHl w2l s 8.

B qazndd 62 Razad e 3. Ay 2isr wud 250 Gau awq buadl say

200 3 WA LAY Gt R B vl ARl AAAsa waql 250 04 Yo B

weg o WA B o Radl Gt 53 B, el ¥ MagH-l wig adld Guilol aeu dlit
£ 8. ¥ WA suudl 8.

DA : ds dgedil yud sea a2 dalia wiMi Rya vl Raf-

s, uirfly vl ¢ ieias A dan w3l 8. i 2 Juddl sl dads s394 WA
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2 der, e A ddl @A Ay @Relie R yerdns avdld Wl Qud S8 wsy
B, v WsBa mBA gl s MR sl Al B DA sue sy Ay
#. it 83 TART (Indian Agriculture Research Institute) < Bedl sidaa 8.

a2yl Qsflaiad-

AR Valkiai A2d 3 aada-i S, Qe 3 2o s AadH wend 639 Al
woaqell WA gl sadl L WBAL wdlauoud Fuibid wRsel dsa sraml Wl B, ¥ & dd
wy § (1) Jaudatia Wl wqas dadq (2) op dad

Qalliad--d wia sl M Yol s adl Yo« %3l @
(1) welaamonl ¥disa Anad Nadgd. (2) wie s34 AW (explantyl 9y a8

Weepl wud, (3) HEAML auadi akd wRwsidl wan (UV Lighf) ¢l ¥gdsd sqQ,
@) RAR (eapalntyl WU A (24°C) g W ddl aisral sadl @i

(1) 2eaiada : ANl »RAR A Jau 53 3. vl Jay wiis Sa a-lmid) v,
WM 3 A0 wedl 530 2 dud SReUYH gRL AWl quR)l Rl o 8, tau-d naqel
IR FA Guz iy B, el gRARA dik Wy A WuAsSFA Glla du B,
2 Refadl S Aouwad w3vid 2 8 Wl 2 ol 3 sl au und iy B,
AU A

vl Wil AL el nadl sutenil Relia s2adi sud 8, dl wiRor (24-Dyu
Wl sz A28l sl 100 Yl 250 rpm A AR wdd satqell Al cdfafFuHdl
AU el ad i 8, s GuAd MM Wd golld dFam Ay 6w Avad AR
45 il - AR Anuydl A O, ey dadrl wlasl s vgld 9l »l wu 8.
gl Wallapiad wglni 0 az-uad suagy & — —

@ A 3 Wdslva Fasudi ad, () el Qus gadai yad
(3) arlloianl yBsudl sl sedl a2l

Al e Al S AL dadid wudidR s Wl 8, 31
Gudadie (subculturing) s &. ey

ad U wd-ad dadag sl (1) Au Fasirg Fela |
@) gAY Y (3) el WRaldd aqmly] Fode @) wag veslse |

(2) et ¢ 3 wglani Bs widl ool 2aL AUl GRA HeR
Adl et i W 681 sl WA B,

i dadin weldg 1w 02 el B ¢ (1) MirWRA a-RR A s
g Aadl wsy B, ) 20Es ¥ 32els arpuRai- oflari AR Wiks ddl
Al ddll 3dl wgl g dudl aedl 6B 53w 8. (3) Al WY N2 Yy
wWdl oflwdi A wgBll wgd Rswdl usy b,

A2 oud WL gl a Arudal s w-I-Ralid v @zl du B, ¥ 03w 3g 12
Gulodi aaud 8.

(1) aefl s Arza 2) wl-uBaldd i Feda @) Guiell ake] Guia,

welsl wA araiRald vl aill Guadlol Wird Gesild Fedl all-t B, ¢md adl yd
SR ugvid 46 A A ¥ AN vgued weL 1y wy, ¥ WDusll 9y Geueul Gudell uy
3 Wl wanddldnl vl avd RRb A 1R S S, slanl uguanil Hluau,
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galdisie

W, qenisd:, dueuGelsl a9 wA a-ukriad-el dad--l ARY wglall ¥4 ¥
oulSIBRBIUA A Uelkiafq 2ol B, 2 2yFs ugliqu Gudlel gl G g,
Aosed Rl 2 Wellul de sA wsiy .

WY Sieril ARINML 218 vidlcdnAl dad ddl [sdia 8. Fui Ideaia owudai
uel vel [{saal 69, il Haad A HHHlGe viuRl BrdirMi sg Haufud Aol uig
HeeuGaol sRuLS Rl A Ad Rsda B % wdmi 2uvel 1640 Baflal eRulB-n
8. uiell 214 auliiada-l QRN ueglial g yruidl ad sadl wsa 8.

dIEAIA

1. 2 2ular ua Gud WA A Gur Wl wbani Wruadl 3 yA :
(1) Hadl-u 4801 se Wl 56 8 7

(@) de AR Hll O (o) dw el Hell O

(%) el O (&) 1 el O
(2) [RBew &4 el & 7

() wodl O (o) e il o O

(5) ouasll =leus O (3) a4 o W O
(3) Adsild su Geloy Y, Asnddl 8 7

() sMGoL O (o) s vl G8R O

%) ¥HlGa O () UG O
(@) Auealeil-l Yo Ad

(@) =l O @ aud '®)

(%) Al O ¢ Hddaadad O
(5) Wl ua) suL sl A B 7

(@) alSaiseel O (o) idmlia Ases O

(5) »ldals@ O ) vidrise duy s O
(6) Aadn ugldl SNl wRARA w3y o 58 8 7

(1) all O @) kau O
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o gvien (heavy chain) 53 8. Fll 584 ARSI HL, ol sulan 3.

el A e el ssu ARSI ualy S, Sl IgA, 1gM, IgE, IgD, IgG-l wwda
wy S, L AN AL W 1 B, ddl . warA AN MlRsRsd (umoral
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% il uscHl Gle wiakal M2 uaet B, B3 ¢ Yl 2 A BN W asn A,

WL auel o Al wReundl (corollaries) MU €.



Histg-2dIeee s} AU

s G sl WAl NRH BRI ANy R AN 2l Wil 43 8. 2L cuay
WAL nzaRA w0 Rl wh ad 8. oy, Jedls avid ¥-D-ls ¥ odad s s
wilz i A R gl 2 B Bu wBeud udla et wa 8, A wildsasa An
58 B, dfar 3 wueu ¥uei adl el AN B, wy Gegdanl Sndld wRa
QuFAY, iR, WRve AR O],

sdul Asvldstrad

el WRLSREdA aRistuil, N, S v WFReA ¥eu di ugpl-l awAY
iy 8. dlasiicdt sy N dal B 3 ¥ sua Ay s 8, A wir il B duy Al
e AR 8. uAsRAM Baedd uba, AR URALUA ¥ 2% UADNAML WA LA
ou e, 8,

afssisl

3 val ol B il sl Bema Wil ¥ wRusa ad 2 Addsa wa il 8.
waBs afiseivlal =:Ruuss sl wuna-d gy A 8. i walRusa s,
R AdEl aRusaldi RARA wa &, dRusa syl dRuise) Bdld alfuasiolisl
Widialid 4 S, a2 o0, afis ais, 588l did dn didl, Bdu afisiwidd
afissslad ARy WA ABUL R W4 W Y3 W S WA NG Wl s dd
Sl Gewel 83 8.

v You afdowisl 8, Pl afassn uld ou IRAN avfu &, wetw 3L Al
¥q 1o & A seurdl Ams A Bidln wRUA DX ollsude 3. Wy R W wH W2
serll dW B, GuR vl Wl 4 vusl adl «n 8, Yedidaad d v ¥ Al sid 8, Wy
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dlfin Ad@rl Ml wwvan sEa . WHO wel HIV-L Auel 3aidl v2sad 2 ue
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AR 52 8. adugril Hsl ANURLS Fury 2udal 8 ¥ dauid Ik AR 8. kr Ua
sl USRSl S sdaud O, dMel el aRa Hl-AlBA 53 B, 24l Gulld
A S S5 v N0 wudal 8, d R 59 Assy YRRalul uka
2y O Al ANA FardRd Sl 39 D,

SRl USIRL
el o o w3 (1) sl (2) W (3) B,

(1) silE-Am o adeil wRedadal-n SNl a9l udl B aliqen s
8. iy 3AR, F5AI, IR, WML 2L 82 IU 2 UL B, Ul 2l UL IR
g W s 8.

(2) WAL : YARH HReRaHEL Gt udd] Vel v gfs 2 AR Udl
Bzl WRAML MR AR 42 B 1ssiq, SRAAL AApl-u A ARBBIRAL Fur W
Uslavil &,

(3) @t : i YR IR 8. % Al Adselni Aa 1A 8. Al Gga
AR WY B, Y USRI sadseirl e dell atll wd 8 duy wuRusa
Qasaldl v ua uRl W A wi B,

vzl [Rertl uglail

(1) elsadl dui @ el Frend 3522 3zl 2 1 w51 vqaald ARY w0
weedl dwd 3 Fem 53 9, ¢33 Rud dl SRl uRl 53 0.

(2) Ralllasifla 52020 : Feurara vioil Yellalidl A3 ool @ ddl Yo dwa s
209 8, acllay 3 aeflaan Y Iuz w2 d optiel SNl adn durl saet 2ud B, AR
AU sd D,

(3) [Aam ugldan : XGw grl dud sy &, adladl sids oudl-u =3+l dum
e CT A MRI +l uel Gualol a8, 50y2s 2Msuslii-y Brel-ll Gudla s A wis
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ajal@sie

vayardl AdRs @i Pruas R osna wy 8, MR dlst Jodlada 9 Crzod-ls
Begl auuy &, Yol wdd Wbl uar etuBls 3w wel waw 3.

@) audizzdl il ¢ Fu-u Feet w2 ddReddi Qd 2 Ywel wiuel s
a1 &,

zaus MM dmuiel vdlam 32 Il ARGs ARy wdl ARAL L quan 8,
Saurddl e

Il AR B, AR WHR B AR AR WHLY A Al
WAL quad 8. Qe ARaRMi At ABRD WRAR nadi 2ud B, VIq d-l
R A A0 S 1wy dl aow dan B, edls Alel-ur U wBL XU
AN U 2 auy B, kil dadly s alis 2 Fua dy 8, Wil el el
wid vt Wy B, ¥l ¥ i Qaral, AFFA SR D2 s Bl wnBru, Rle A
el dysd WRAR WUNAML B0 6. WRASREAL 4RL AisA A srard Gudal 8. Geigwel
$r22d e,

wsRs usiel A duesigiadl 2q :
isudly udagt Rl 2adis s ws 3 3, 361 ved WA agd At Yl ay
ol nd B, ¥t wRAA uell qsdiraes A GeMd B, YA 2l wdeedls adesd

Yoia sl ddd Wou Bam 2 was swa 3 ¥3d 8. aruy dd wlw, Um, s,
A, gl ¥ 34 vewel gdladll aRa@ A i el 2 B,

wufiusg a0
wglar o vk &, ¥ sEre Aada AL gebly Afasdl dn War AR Ade-n
e WA dy B, W B i @4 ER-Latex) 8, ¥ wgla-d 2uBRusa sn o A
wi R B, vu ude uadl Yol AR sis w2 B, ¥ ol Bad suud ol 3l
B, ¥ o ojer B sdme wglel &, viglanidl Mgl 2 Al (codeine) tlais YNy
e B,

WaAle 3 v el dlarues vy B, @ pad el wawe Laadd u2 s 4 das
wiadt] a4 el ysa 52 B, A DNy Gy adld nd R B, difun Gearn-d wiqoyfdn
AL B, Rcl, MY, driid @R &R S 0 2l o il wus sued 8. Al W wdlanidl ol
g ofly sueselds @, A lwdies tan B, usll @R d sedladi B QMUY B, SIRKL kA
s6( nBun gia Wil £ B, ¥R M viddal dadl aad st auay B, wda-u da-u
wiuRusa ollerll Gudlar vy ddD wu B, wa wud olly WRusa wu d v AR wiEw
Wy B A dl Guda vdus adld wy B
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SAS @l ORPR) e aduiRlada A S, d e wRew B ¥ Yasrs
UL duAele dsiRd E @, AiRar WA RUfia Aad Rl d aud ad D, Bls
(OUny) 3l Al uye Gulsid .

LRSS (cannabinoids) M AR UYS, F HAYNL dde-l NS
W UL NG D, ofioy, iwm WA AN A N B SR
(canabis indica)di ¥Ysi ual A gauidl A A, wud o vy
ARwyaAl (marijuana) URH A28 (canabis sativa)uidl “oll 8.
ARy ad@ifdn Aul ysi geeidl el sud B, dxed Y aBy
dvd ¥ -9 03 uBidle 8, (Delta-9- Teteahydrocanabinol or
THC) w1 dlvy dausi sl cud vl A4 udlol wy . s G
dy e & ¥ YRl whud wea ab 3. ARy g wh Aad .
RouReul dlaw 9, ARwyA-L Gudladl of ek an 8 a4l we Ria s b SRat
sl Aol 528 3 arll s s Al el 9l S &, adl Gudla
U3 3eedlls 4 Mus 3 3 adlaum Y- W2 any olw w2 s o 3, Sl wiaq
A5 wudl k5 (crack) sesldds ¥ e ARsi-u ARULNAEN 8 (erythroxylum coca)
arpulaed Yol uel wd aoflailuid] HA B, A waea AddAA w2 Glws B, opad wadd 8.
gL, asan 3 ot del 53 8, ¥ 3o ool Weifis sl s 3 B, il wonaug)
fal ¥ B. S3d AL Radl Wkl dvid guud, Adills de }
g adl viedl gen oy qull 3 sauqda Fosn v 9y an 8.
oL Yer s Rl watdl ol weldl a-RuRRd R Addi-n 1
il 8. WadlA ua Julirddidl Guda s2a wu B, dlly A vig Rl
8, ¥ B af-u e gedidl Anun . LSD Wy Wy
HRINA 3 A AR wA v o el wedl Rafds oigari wae
8. A awzles AR Gewer wy B, ¥ st adl § 9ol (irgotyiel
uol 2d &, LSD-) wi (A4 AS FiEa 4 usch el ABsud 0
Geaudats odell 6. M2l oudl A MRA s2aL ifFadll a-d Gyl &) B,
arll R S sl 209 8. wurelleyiz uild dau @R Any 8.
& @aanl) ool 3 W Ad vdaviy B, Guz weudd v Add
Gudlol sl udlR »0My aon s 59 usg el Adl aiow ond visdd

qaud 418,

el ay Gudloe we ANl 3 4wy O, dugdl Gudsl
Y, Al vigdl sl ddlk an 8. duigil AL, sueRdss Fal Slhiianan
wei RUdEl 2dui 8. M wiR+d B Gy 8, ¥+u i AQ-uel-
i AR Ysd 46 PPl w8 S, ¥ YAl ot wid geurl wiedll awd st 8.
Prurt Raudl aswdll 3suid, ound, Ly, saeslal WA v wedy et b wy 9,
AA1 geurll Aot B 2 Madndl DAL v Hae Wy B, g vuuld qdieg bR
9. aul W Yuud sl JRui COq e 4l B A Redodlellnui 2wy
HUR A2 @, FL 58 AR W AIER Gled Bl 1A B, G ReR vk R
We wile 8 Al dL Gur gl syl ddasll & 3 g seq sudsd w2 wlRsrs 8,
drll 535URA BHE 390 NG Bl WA AL 3L N2 ¥ s B, Jprun v aruge
At A Al A -l gl el s 8. ddl gl vA gRaRlN v sl £ g
ASE. €15 siueld s wA ABwuast] Hleaid 2l a1 sueduidl gesd wuud AL

X
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aaaufd uidl duy AN B,
arirulde un Ny Anadl aRufdL L siNAg UM WA Al usR
(1) dyy andl uRusa saql &l (54) 2R A Al el Mg, s,
Wl AMHEH BAS (ules sy ligizs)
(2) SH Al B | @) il vl v ge (@) ool (@M & wuean)
b SR (i) sl ARARAL DAl MR yw | i) ol (M 3 )
Ul A2adal (i) wel 24 el (i) A (M & Huw)
(iv) arilari SRl ysi ywi (iv) MU (BB 3 M)
(3) A5 ariaufasd Ols | ysi well A ugs il Ak (Gus)
SRelpuan slst 35 (dla Gaws)
(4) Swil2gal 59, aAs RS
sadldw Yyl AUSAASS
(LSD) (8% 3 Hiunw)

dgeudRal A 2dl

5 Gua-w 12 ol 18 ad a2 AHuA dgeueRal 53 B, el B ennugl v
YuusRa AR Ag B, aganazall WA 4ol FRs wA adggld 3R Aa vA B, ardaui
el A AdBdd WARls A uAAuslRisdl Qs qel Aderdla deissl 8, dmaza
Grizwil »irl WeA R gasadl 30 ol 9. 30 ndloefl wary gl Rl w8 dn 38
uziel »in 813 Aan s dgEla BB 8. M, agel gqeddl A uoel Ausa wan aud
23 2 361 ueudd Aa 43 3w wdlell azel WAL AL s oied -ulegdl oituell
o 8. Feetls el el v wdauHl Gopedl A oldledl wsdl drua A eeum dsa 335
uetd 2 a1z dlad A3 53 O, B UL ABUA BA SRA oA B, WNARWAL, A4, w2
A gredn g1 HaR il Yaddl wngs wudln vl 2isdl g2 Ml el ool el w3 B,
38l uad A ezl wiedl W2 ollod seRll wer sl B, Sk gdadll welmi 2Rz
adl >fls RaRA ld cpilngl 4 ad dux il sousl 4l wud af uwd 3.

siell A wpAdlHdl

gl st aeda s8 351 sl S unaidd adar Gualol 53 3. situsll 3l
glaole Ade aart s8 Rl w2 F<ll 3, Gearill 2iqod 213 alhs awoellsil il 3
ueld 2 B3 UL AN O, drl 533 AA dll %32 A Gl 9dl day dedls AR ddl Gudiol
LIS dlalg, AL Sl drl Gudlal st 8. 381 ueldl andar Gualla saell sien adlui
el ddel sl Agnalladidl wis Gl Wy B, ¥4 ) QU s5d FRd2 ddesl e
Mioua 2l B, ol 36l und 3 el and ol Al 204, dl 2 sl wadlaa
g sdl sd 0, i, WsaR vzl 381 weldd Al ol sl yd akd 2wl B, 38 yel
2 a3l Wl aadl gl aZa A el gsdal Sl oS dell Gudel Mufa a0 Qs
& % ol uasldami ke 3, vl Grusl S5 uoL HsRAL Wotedd ¥ uHsiAL vouasl

aafF ol onl B BiAl drl Gl W o AR sk B

WA ] 22 s Bond 1-Bs ace e 2wy 8. A Fubid 36 e 3 wig-l
sy Al s df @Afre b Biad Ry (withdrawal syndrome) 2ud €. %+l
el AaAl, Goigl, uRA) A AL A add € B, il e Aaan siueld &3l 25l
vad A ei3l Gudol sl Wl 8. deaws Bt wu RQma Ao aam Aeq wds iy
£ ol ddl elsddl wrarR ¥3d ad ©.
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AWsRs el AAR

381 il A a1z 3ol dad o BRI AdL @5, wAWE adas, s A sl
52 B, a4 uddl 381 yeltde Aanell eeudl e o 48 Ad B WA wundarl Faall ey
4 B, 391 weld wd a3 ay usq Aa adel Yo wu B, gl 34l wed = e
Aasel du-l wou s sidoi aisll kel gasl Aaks sl Rl v g wa A
£ A AFRIA 20 sUsd darlid, WWEHSAL 2 SR ddels A 1A B, Bioll 2l g
208 AR qud O, QRN Dl R0 wddl el Yal e wiardl 2edal 36 W 8B, 9y
gl el R AR 2l 18 B, A siweld 36l wed 3 e wdlsal Yo L wd
dl Al s N B, 213 Al 381 e situel- -fas Ral w1 géorll 2lfls waruel
e 9. ofugll o 281 usidd Baedal (@dND) S%sud g 4 dl Wa wd Randld QA
DGR i A suell dai-ll wsnc Bal 39 B, dyA weRUML €13l Ac--l aion ol w3
Aar 4d B, 613 A 381 v el Aarell RN Yo agd- oisle A0 adl AddwAd
45 i B, wveieray s 381 yeld A e1z-u Aa-ell ol uel R W 8.

Sendlsl Wetdl sdREHL HUAYs s 381 uerdel bjel gudldL ddl A 28 . Wacld
s, MISIeRS W@WRAGS wi Jedls siaudl-l Guapl 53 wiug W we alran SiRGudst
s2 9. wllaini WASsu Guddrell DA yoroirll 2us w2 A HA B, U Rkl aasl,
MSHEAML AU, Brtdl, WERBASUL sHAfddl, ad 2w g9l U a- i Gl
WR B,

Uyl vlla anar, sisisdlil auRl, Bl gsfisu sedl sadl aa gaan
Gongrni g21dl, aga-dl sidesari g2, 2@ uidll AT wig 2N A W B, Ul
dgenarenel s v Ol wdw U2 ay vl v glEl Il sy wd Qs wed 8.
25 A R

gl {owdz Ydl, 213 A 261wzl Aanel 2iedl A 4d B, el uRRBaaA
Wl 381 verel A 213 Aad Sl dBueRau AHYANR R AN B o ARl Guy
8. Qe wA addA 20 Rl we ¥ sumeuds yavedl louadl ASH. dauaal
eAPuL 381 vzl A elgd Aad sz widl auda nzsia i sl s sl A8
Brraorzdl Aflegdlal coumell g2 W

35 s 3 GlsAA Al wdeoll R AlBacl Yol weds [@sA al 2a ASH.
s 3 9lsdl dudl Sl Ags waRd wad s2al 46 Wl slindl ASH AR A duA
oglg, Mege i ollw uaREl ugd s

e @A uarda : sls 3 SlsdA d-dl aHa 29 aruaed amel s dur Fesaa
N wadl ol ® Ag Aaman Woledd g BASH. Sisaeidl wEa Gudla Wdomd,
A, delld, Aol M SR 2eUA BURd HAlR AL ARe el ASHL

WAl- R A ded o M2e3y duA doy yeled- suud AsHL 2udl dee dud 2ug
A A P WAl Anad) ASH,

MUs Addl ds 2[R

A3 Metl-Rell 23 Reasid) alaots WRRAR 200l Al 22l sl ASA. sl ua
AS A ¥ weld ¥ s A9 R g W A A5 w wase A Al suarBa s
(Rasl 2 4z 2 oueld cdladl ASH. vurudl azvidul % AU WA ¥ Seuy 4P ud.

qqMRAS@ A AR 2R0ulaNus S

Guisd, olleld GRAL clsd dRddL HirArpll v HiaRis ol Aliews wAdl das Aodl
asiy B, oimellaiel] 3o dal A Y- sidsdl g F ealsaal goldl oluell 2 Al
gl €l dn vee ol a3 B, dudl Mesd]l wRIRa ABH d-i Yol Mactl i 22 o]
Ra wrnplAil Aeivdl Hsd s WA A dgrd wad @9 8.
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galdsne

2RI

dgaadl w2 ol A&l d2g o AR uig alifas, ubis, WUFS v uDdFS
Ad 2yel wredlL adalss, Sida, iR, @art ol AY, AR A A sen Wi
gl dsue 3% 8. woslRan Faalian gl Ad 3AR0 Fau i AR 4w dl
Qs Wl Wy B, 5o o), sauHL oy Fsa, Wl 2a%sdl, 1o FaL wssl-
Frizg 21 Wassdl 20 A0 wesaal W2 GuaRl 8. suld 2Nl vudl ALHRSIL KAl
535 WA Ul gL MAsIREd v oo oy B, -l WiLsRs el ad-l @R,
svuea, wiiy i Al Weal Y™ D0 WERMS sl suve udlenl Aasisi HAuA
v2sid B v easaNl Yo A AR HAUdL Mesd B, ¥ AdsiE wuuel udlMd
AL ¥ ad oy dl WssH Bl A S 20 WoLsREA W A 8. wRsIRsdAN
B B, sd R 20 % AasRE 304 nddl & AR uRHNS nRR ay »d i dla
ol ©, oL AL AL 20 usR-D AlsaslHl wriR af Rs@ 53 A Hsd Rul
Yot sl 2 ot Aol A A I QA 4l o Al 3y Ruand 8, o
HIV g1 614 & ud @adm 6. uig sy wamdl uami 20d d dd 224 asi
8. baals B-ur ugl addl wad qou ugld gl R vunanl 2d dl w2l asiy 8. yadl
2 el 381 veld wi &3 Aad ey umnl wd S, 213 2 36l weidl Aasrs gl
sels aied dadl and, B3R coun, udlsasl usd, wriods Asifd d-uduidl 4B
ANA B, ¥ 4y Rl d WAR el can D, v adl pHERs v s Riael, AAl,
Qefla use af calddA 2iystud 2 il sd 3 ws B

2212

1. DA 2t usd4l GrRl WA 2w Gur WA Asaui Wadl 3 yA

(1 3uB S(Ismidl i Aoy s 7

(1) dlioa, O sz O (¥ LSD O ©@odie O
(2) oL wotieiel 1A Ul 2 s Nacuu B ?

(L) w2 O ®) 83 O & WBapAn O () LSD O
(3) 53 BNy gl e wA B ?

CVEE LN IRCIEEL @JORIK! O oL O
@ agd AR daL W2 AR

() MiaL OLEL! O ) 3R O ©es O
(5)  ~D3A-wmisll s1l o1 gl adi e ?

EYIARL O @amd AR O6) i) @ we-is O
(6) OredUUAL WA 519 5389 7

Euagky O @asa O @) uwe O ®suep O
(T) Tl PR 8.

el (O @LSD O @arseae ) @&sw O
(8)  A¥ 58 ezl Haay 8 ?

() 3l S=s O (o) vlReloseam sis O

(5) 3ubwt e O &) S8l il O
(9 3o wassl B,

() (B2 O () e 4N O

(%) AsF»HU O () v S O
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(10) WS aslie] 5128L...

(@) Messdl T @il uaag. (O (o) wularal

(%) flaz T SNl ~ua ag, O () drexdArurl nadl
(11) wiellvell sl gl ey 8,

() Slendlue 5Bl glauet v sl sl

(e) slendlael sB-w g5l

(%) Yau slal

($) Yol Yoo glenddne

2. DA usl-l 5 st 2
(1) Aol wled g ?
(2) Dol UR WAl
(3) 2a8516s A% S g WA D, Al Fendl ogue,
(4) AL WAl Fehdl 2 Feag agidl.
(5) -lA- wsfir yed M wud : (1) AIDS  (2) HIV  (3) NACO () ARC
(6) 2UY 54 §0L iRl Wy B A aasl weudl.
3. dsldd 2l
(1) Adl AN W BirAYl Aoy
(2)  %Had uRssd Y GulEd wRsRsda
(3) uBY GUlEd A kL GulFd usisdl

4, DA U FUN Q)
(1) #Feeldlal wn FEaadl 2usR 2R,
(2)  ldgn 55 dAd Fam 8.
(3) B2 sl FUOLER SIREL U,
(4)  dyuesudl 3 asidl.
(5) -ses weEldl 2ma wsud.

o000 OO

5. DA usln sl wauel 2w
(1) 8l Quiell a7
(2) vsy8 ?
(3) Sk Auidl A ?
(4) 4 suesicld v & ?
(5) &I3 siswks cud sl 55 dsells wa ® 7
(6) auwe sl s L wy S 7
()  wiehidia ay dleusfl agd-0 s Ao wy B 7
(8) LSD s gaie]l wy & 7
(9) sedluni well AR 2 esAss quuy © 7
6. WA o QAui wum avil :
(1) MW g B 7 adl GualoL WA AL enal.
(2) daig s el @3l auau 8 ?
(3) wawr sl sul »lolA qsud wu 8 7
(4) LSD amil e 8 7 d-d @z amudl.
(5) St il HA B 7 A ddl AR seuel.
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YauAYAl Iad HiclUSCAIE]

il smelvll AR & d2dl ¥ Al GwlPic ue 8. AR W G s suelivil
¥ a0 O dg Al A w9 el ded ¥ § Yowd ddd ey B, sua,
uwdl, AsRw @YY, 91, AR (AN R v BRYM 8, 2w uwdA ele sl
12 ousirl Uod) wiratd Gudlall B, ot Ymumd) we Asiyry Al sl w S, dul
aer, well, wd, v, edell s B of ¥ 4 8. Ryl WAERRH W Akl waar]
Y 9. wyRs ouize-laley W ¥Rs WFHFMEID 2UNs el ¢RI AL Yl
(microbs)il Gwilol BRAY Ad suasenn Wl Rl 204 &, dad d-d Gwla ud wwed
&, U wepal 2ua Yedl-l 682 sl R welhsh 8,

Jeals welar Yymumwdl 2uhfvi sulew & :




2ieueiydl el HiclaScane!

»wReel il yemwd-d wal sy,
92018, Gewls-Mi Ysnaand)

wyen Aoeidoal s Al 2igdl J26ls wuavel dlal YMud gl uddl
B B w B, gumidl edl oinqeudl vuuell ol gl ugld A W Gelsaw B, B
Byl AsAoRied AsRul wA d-l WA ¥y SRRuAd Gudlel wy B, ) Alfs AR
8323 (LAB) a3 2oy 8. edl ¥ wia-l @iy well or3d giqu wueusd GIR 4an diweusd
audl oreell vicudll edl sl ws §. uBA eaPud gl LAB gl Geurt 18al il (acids)
Jeels g A B wA gl s2als MR da wald 9, Gwid LAB (2l B,
gl vel awR ¥ B, A LAB el doardl rsanesing sis2linel snuad wad 8,
dat, Seell et vie velel saanil e viar Yepdd Sl S, d-u w2 o-udel sl
20 eladiqg st ALsRRML gL A B, A st slsd Pl AR ARARD) Guday,
Adaiy B, Jzdis uendlid i w1 wug w2 A ypredddll wGad dnqu B, 2ud
yeuedll sunan-l aBaed ol 3 vug o 8. sRa sradi ueul@da d-iaMi viag
A4l lgf va w2 vieaw adl sty B, e, W, aiad uet v Fd 2wea-
HWERPL AR &4, el wiadeel sy 8, Ao ul i dd o srugar, sdg ed. ddl
2YFAsE 30 sy, Yoiw, rue sl 208 B, e, Asdl &2 Mo W2 AU W g
A srel whd B, el dlo dR-Nes Ry a4l el duiz s wud B, Slldy
Azl vlus 8 ¥ dledl A Aeloipii Vel sl Ml 2uaaw didl sqidari w0d 8, vy
B vzl s A wsouspel Al5es BRHL wnasl B o WRas 8.

DA Geug-l Yauuad

Wit Gullall Aol wel Gaue-d HDRAAZ Yol R AN s, WA B,
gL, o, Ao, s0lFs AR, dueida, Gaad, 0, wWelBue wuae, @A,
wallad, AR-DARLG, Aaldun adl. WNABLAA Gudol yeuwdd Nel el (vessclspi
G ud . Asvdiell 2L uglell ez, sluz, oflxdl, su-d ¥ 3w Fai Yol A g Addsuly,
ARRRL -wiell flze-l weeedl 2t wi Gewe-d Ao &, w wsd dee ferl e adld
ooy B, d-l needl wuy wiA golAl il SAdldd Gaued w8, bl dd-lard
GualoL ag ifld dlgrdad A 8. RAANFe AsRu g Bidd Geued i Aafala-d waly
8, efdlw we God swae B, oldavey yrrmdd yeedl Gl Geuld sdl asd, waari=dRld
yomed H Qe 53 9 3l M@y uwuls Gaddi 3uidRd sl wEeud du 8. w
Aol dudl usnd,

gl e WRGER ev)l 315 Msl-l Al 8. W sl b i wd-d
[ARre alt ol A B, 3L sWBUAL Hidd AHIFSEURML ~HHMA §oll B,

slzoudlRsl Mam fl4s NAsR AR $ol.

WRRiIRNA -2en g WRRRA AnquHl »udd,
A ole W A uiel gl R dsi Geueani
il 63 Al dla GulBicl wellid 39, 2 A4 e |
2l AR AMMAA 194540 ke widorell w-uFia searil |
A4, oyl @, s1ll widdl (whooping congh), RA3y,
e (leprosy) ¥l ader ANl vy dlBoudlRsu [
AS, 208 ARDRs R Rarll st uz - -
ad wk 1 seluad, A, gled, 2znd- oyl
Q3R il A(FonlRe 8. Gud Hevarl siolFis ARP e RE
QL 2L ¥ YRRl G ¥ ANa D, el TRDE, |
A il gl gl wiBs AR, A3z NAA ?
AszRul glu AARs R, selxfllRux yAlRisy As2Ry)
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galdisia

gl o425 AR A AsdABan g Alses gy Goaueq el wil 2 B, ddl « Ad
-y SR FaAl 3 i R, LARs iR (d@didRes]l Was iR), S2afs iy
iz, Feals WA ARG Baueqd ua L Ad ¥ wu B e, Ll (ddidiesdl
ayl-).

BN Gl YRUDA U GAURd s2UHl >0 B, W2 oudl L gL L.,
gy »Edn, dwude, WA, sgsiuuds, i, A, Axds R, axioml
Guldl Aidi ddl el g2 sl i 9, YupdlHl L sunar-aEuHL Gudlol keais
(A2 orlaanil W@ wd 8. eld., 2B MMl g delsddiq o 8. ddl ¥
Ad adiva 33 gl @ddsdl iFRAn Fdi RA68 Geula sud 8. F-ils
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