SODHIH Dirs

Geuemeveumiiiti) LoHMID LUIDESEIemD

9fley : TNPSC Group-Il (pseitemio Gsiiey
umLd : 2 _ulrfluied

UGS : OF6) — auNpHenSUl6iT SiqLiLiemL SiVE.

smflemwo

SOETE  om&l  uesoflwmeny — Gaieumemevonud  GebL-ll  (pHeiTemd  BHITEUSHEHEHSTEOT
snelevomedl &MLd udleyser, @6SlLSley uTLsGDIILSeT, wrslfl GCsiey efermssnenssr LOOHMID
QeTUNL &GHIILSeT Sydlener Gumiys Careiing SWMIMELD Lomesorey, oneoellsErsd 2 seiELW0
euem&Uled Beusmeveumiii] wHMID LUWIDHFS Slemwmimed CosTaLThsT euqeied Swimflésslul (Berers.
@bewetunLs erllyseEnsster sniflenw Geusnseumiliy wHnId LWIDHS sennenWs EMIHSE
ereor QfleN&slILGEDE.

6THd QB Sevfl HLGTT Siebevg) Heoflwmi Gumiiysd Csiey LuIHE emowGom GbeweTUnLé GmilliLgemer
6hs euem&UIID WMIITSH eTBHSGeur, M| Syé&sd aslHLGeour, efihusmer a&LwbD WwnHduiGeom
FOUBSHD &nLng. Wileommed, @bHw smiyflenw &LGHHeT SD HeooqbsLlUL THEUTESD 660
asflefssliuGang. & woHnew Gumliyd CoHieyseEnrsHe SWMi LD LomesTedT&HEH&HE
QUPRHISLILIBLD &L Leoonslebeor G&emeuImELD.

S} 66TOTLIT,

Geuemeveumiiiti) LOHMID LWIDHFSHSI6mD






@&6v — AUMPHOHUNGT ig UL BIoVE)

©&6v @&T6IT6nS

* 1833-b etor®, Owiiell smeumeiiweomeny wiSHGWITeL afleSLedr, Omioefl elevridwevmens
HCwinLi exfleuneir SmeuHL CEIHE)] S6M60TSHEISH HTEUTMHISEBLD, 616V SHEBLD E\FESETTEVTEITm6
eredTMID, @&6F60&6THMeoT 2 _ulifleoTraigerfledr SiqLiLlemL HV&HMSHS H&HLPHeOTMEDT ETOTMID &n M60TLT.

+ @eauisafler 2 HNIGHTESH6060T SiqLILEDLUTDSTET HES6T C1F6) OSTETENS 2 (HEUTEITE):

1. SIS 2 WITEOTRISEBLD CFELSHETTE) ShE0TeMEY. EIMEE0TE6U 2 _6iTem Q1F6LSH6MeONBHE LS
elF6&6T BaHMedTM)E60TMEDT.

2. 6560 LoMiwed sHeueLHemeTE smetorBeTengl. Qewey OUHECOMIILS®EHE &hSS&HEHEHEGS
SLSSLILBHME]. SiemevrSHg| evaniidlensg LoMHM 6XleNEITEHEHLD C1F60aIHEETET HemL ALMIEDS).

eFeL esMeTemauiler efldlelevdE

+  emeurevser 2 ulifluied euELABTSHEHSHS QI LHITEEE S(HHSHE0T. MEUTEVSET, eHEUTTLIBSET,
iflwineiTaeT SpHiemen 1560 ABTETemSHSS QB 6X elevssnELD.
* 6FeedletT (PHHWL UGHwmeor LEIMLGLMAeMMFD SiemeusEnhdEd eveme. Goeid, emeu

C1F6LRISGET 6UM(LPLD S LML QL (Betoretoflaena E(H&H&e0Tment.
@&e6v aflS (Cell Doctrine — @&6v Gam_um(y)

* SmerHEH 2 WIleDThIGEBD 61F6ISHETTED SheuTemel. M&eTEer 2 6ter GFev&afledbha LS
ege&eT ConeiTmdleiiment. SiemeorsHgl 2 ulflevtrhisafledr SiemloliL LHMID EIFWIELSETET SiqLiLIenL
VBNES HHLPENS| 1560 S@SLD.

* Qg6 LI FHHEULHEDETS CsMevoT(BeTeng. Qemeu 6Fe0 LGLLer Curgl Qb QFeSleSITBHS!
LOHODTTH EFLISEES SHLSSILBEDE!.



2 | 6g6b — eunMp&emauiledr SigqLlILenL VS

Geudl setTemLoUTID, eueTTHlemS LMHDE IFWEISETEID HeMEOTHEIE O1FVSHEHLD ESHHEMEL.
6156065160 SieMLOLIEHLILID, EFWIELSHeM6NLLD SHLBLLGSSHI6uEH DNA Sy&b. fev sowmisefled Bmbs
5LHEDBD  CFWESDET 2 _eTaTemaULTS: QIHESGD. 61.EM FHTEUITRISGET HES  GSLPMLSET,

1 T&EEBS6, eflevrhl@&efledr QDL OFe0SHET.

yGum_@LmSlemmes @&meiTrcmnd

. 4GomGLmiemnssHema SNl eTeOTLOUT (PSHE0T(LPSHEVNSHE &600TL MIHSMI.

. GLedl&eiv Bmilgedr (1835) elevni® 6lF6is6rfled Q@ 2 ulheTen MHIeneoTs: S6ToTLMIHE SiH6emeDT

'&rr;'rCSE,n@' 6T60T SIEWLPSHSIT.

. LTHle0Ted (1839) HMeUTEF 61F60&EHGES 2_6TE6 SMvorILBL FTmndlemeor 'ungLCBLnﬁlenn&Lb' 6Te0Tm)|

el L.

. amPBa eumedr GLomed (1846) LGIMLGLMfemnesSle (WéHLSaeuSemss SMILILLTT.

. LoM&e  evsevsiv  (1861) LEIMLGLmlemnesHD@D, sMICsMBHGL 2 6Tem  QHMIEHLOEMLIL

T BSHImISSNT. BHemer@ NedTeonT 6. DIl eNs (1892). 'u(Sgrn'_(&_mjlaTrr& Ga:rn'_urr(B' 6eTe0Tm)
SIEMLPSSITI.

6. am&eivedl (1868) BT BLMilenmasHems '&u_‘ﬂ;ﬂu_‘ﬂséT Suwmiiwed SuqUILIEDL 6T60TM)| (LPEOTELOMLSIHSITIT.

G GLmilenmasHleor @uImLIlied LIevoTL|&6iT

YGomGLmAemmas et pH iy S S5 L 6.8. Qemeu Hewd 6\sMesorBeTeng). (2—néa Hlemeoulled
o _eiten ellemsserflsd 10% SmeoorILBEDE).

yGrm_GLmlemnsd 2 5Css0ns 34 Heflohieenens C&TeooT(BeTeNs). SH6e0Tmed, 13 SHevflorkiseT
WLBC (PSHHLIDTEDT S16D6VE] EILITHLOLITEINEDT SHE0fILOMISET Sh@GLD.

aiemeu C, H, O, N, Cl, Ca, P, Na, K, S, Mg, | opmiib Fe. gyeotmed, UG GLmiennasHledr 96% ML,
6MEUDLTEQ60T, SH&HF1Q60T LOMMILD 6MIHLITEIEDTTED Sh60TS).

©&6v6960T )G 6IT

61560601601 6Y(LRMaIGBEMIDE)Y LOHMID 2 L& Lesoienend aanssor® 2 uliflermiser SpéaesorLeumm)
aUemSLILIBSHSLILI(BEH60TNE0T. Si6m6Y,

1. yGomBalGw.(Ba6T (6imed & L a@h 2 _uliflse).

2. 5@snBafGWM_B&er (QemLiu’L 2 L& 2 uiflser).

3. w,GafGWM BaeT (2_evoremio 2 L &H 2_ullflser).

1. yGrnBafIGWIm_ (B &6

B MedTemLOWITeoT 2L &(hH e\smevorL ©_uliflaer LBTMTEaGWn (B a6 eTeorL@BLD. (Pro — 6\@medTemLOWIN6DT

Karyon — 2_L&m).



61560 — EUMPSHeMBHUTNEIT JqLILEDL SIS | 3

UConGaflwim_(Baerfled "r_f,]lg,élerﬂmmh@" uGHuied amlev@Lrer Uosb amm DNA o L& geley
MM SMEOTLILBHDE. ShemeueonTed, g 2 _6ToTemIOWITETT 2 L &H([H H6ITN). 6r.&M: Lnsleflhiser,
Beoliugbundser, emwsGamiermeion, fléasLdAGW wHNID evenUGTHL.. Guaib, e 2 L&

GILIMIBL_&6IT GIGHMTE0T6MLOLLIITEOTGME.

2. 16BenGafGWIm_(Base6T

LM g3 eTedTend Sipleiiieomeny LoHmID SeUTs) &8 HTMLEFLITETT&ET (1966)—1b Setor(® CLPeTmTeUS)
auems 2 ulflermisemer WEETG&IGWIN(BE&ET 6T6dTn)| SEWLPSHSEUTL.

LGImGaflGuwiniqer Hev Lisvorsememud, Ww,EaflGWmiqeor ev Lestorysenemyd @bs 2 ulflser
eupmieererr. &bs WGNCaMGWNBa6r, UBIMGCaMGWM . Basr wHmid w,EsfGWM BaeEnaELD
BemL UL L emeUS6TTH STvoTLILIBE0TMET.

Seunmle HeTE 2 ([HeUMEIL 2L &([H FeueumsD @ LU Bemeng)l. &560r DNA &CrmEon@smbasenmaey,
anflev@Liedr LUTspb sreoorilGEnsg. Semeusst HEIMGaGWN Baemerl Gume GhiwsaLliifley
(Amitosis) L@LewLE SHT6TOT(BETETE0N. 6.5 BislquLein  eredrm  LGImGLTGemeur  oHmd

libGeorma.eofluid, eiLifliq eofluwib Guimedtn Smeur Lilsemeu 2 uliflssrommib enL Geormiemaige0GevL (B a6iT.

3. w,CaflGwm B ser

2 _cGoTemLOWITET 2L S(Hemeuss asmesorL 2 ulifleensd w,CaflGunGssr ereotm euwii. (Eu -
o _evotemio, Karyon — 2 L &) @861 &CrnBGuon@smbsefls 2 etem DNA-6unerg aurflevl GLmedrt
LTSMHISETTE) SheTemel. F616) LS LIeD 61560 [HI60TTIMILIL|SHED6TE CETET0TL M6,

2 6MEmemn &l Buill eumpsens (Endosymbiosis) (wemm ceuld @bs 2 61 2 niisser Gt
& 61560 LHEADNIH EFeV6Slen)IeT SHLILIGIGLITEY CUMLPEEITDEDT.

emLoLCLsmesorfllLhkigs@ph, L&htisellenasebd hss sl uill eumpsens Gsmiumenl
2_nIFILBSHEUSTE 2 _6Tereot.

(P3EL QFeveenTE 3.8 LN6eSIetT eToT(B&HEHSHE (PeoteoTGr LigliLquing:g Gsmeomiulmeseonid
eTe0Td HHSLILGHME. Semeu @&smevlt LEIMGeBHEHEHE QSHHEWEUILITE 2_6Ter6oT.

1. O&60 &reuT

eFev&E6UT 61&6060l60T AleuaTILILIGHUTeb SHTEvoTILI(BLD LTSISTLIL H(B&EE G LD. &8 unsleflwim, L ehems,
SMEUTTRISET ShSeuDTIed STevolILBGEDE!. SheoTmed eXleurkiE 1F6060l6D SMevoTLiL(BeUSHleLemev.
Bzement (WHedT(WSHe0lL @IMUTL an®s eredLeui 2 Hm Crrédlerni. & QOSNLAHS 6UeTTHS
eUBLD LUGSwnEb. 8 2 ulifleorigeafls) LEaUM)| s (BLI OLMHETSHENETS Q&MU (HHEDE.
unéleflwirktisefled O1&6ds6UT CILILIGBLTHEmETSHESTETTE) Sh60Ts). LiEehem&sHarlesd Q& 6msL1q60T LOMHMILD
LLEhems 61560IGeMETSlEoTTed peUTHI. HeLBMSHSH6M6D QFLAIGETe, B&HEISLTEITEN, LOEITEOTTEITE
(Mannans) Sp&eummTed SHe0TgH. SHTUTS 6GlFeLEaUTHeT QFeIGemsn, Qamll aFeaIGemsN,
6ILS1q 60T, 601&60fledT, Sl 1q.60T, @5Lifledr LHMID HeSl&HmeuTed SeoT&.



4 | aF6 — eUNpHeMSUTEIT SqLILIEDL IV

STeUTE QFeL&6eUT G1BH6fleunesT cPedTN LIMSHiSEmes QSMeor(BeTengl. (&) (PSHeOTemDg &6, ()
BrevorLmb Hemevégeul, (&) emowsHs (.

QgeuseuT  (P(RemLWTS  @eveumosd SpasmhGs GMIF  SlemenseT 2 eTemerr. BSNELI
WermenGLomeIL6GELOLLIT 6TedTm)| QWLILLIT.

85 spamBs 2_stem egeaafleor UEIMLCLMilemmesSnE& SenL G Siemohgl, 60T uflG Liew
GLINIHLS6T 1FLEUSNE STFHIEUTSME.

egevaaufletr flev LGS Sefled @retorLd Hlemey FHUTBHGSHET FINDSTHEYD, SHEVTED (LPSHEITEMLOE
&OULD, emLWHS B SInersnseyd sneoliLBSemer. bss FIHm uGHES GWser (Pits)

6T60TM)| GILILLITT.

e\gevareuifledT Lisvofl®eiT

1. QFLBS QB GHIILILL 6lqEUSEMSILID, EUEIENEULID Si6flEHEnE!.

2. Lev eeu&EnMIs6T 615606006 HienLpeusnss SBLILSaUT (Barrier) Guneitm) semL Q& ILIE6OTD6DT.

3. 6F6LISG&6TEaT 2_siTem LIEIMLGLMI6TESHems CFHOEMLILIMOED LITGISTESME.

4. HeoMllgd SRSHSD SMIevoions s B CFLNES6TEeT CF6ITN GO 6F6) 616U SHE)

eflPerenss 5BEASI.

5. Q15606m6VLI LTGISTSHGLD (&AL Listoflemid Gonesersns.

2. 61560 F6)6Y

" Q1560 Fel6UTEITE, 61§60 LITLIL| S16D60E) LN6Mm6lons F6le) eTedTeld HempsHaLLBENg. S8 Qb 6oevedl

siemwlLnes Qpbhas s CLnamned erein - emELGLmilents 2 LOUnheneTs SLBSHS6T emeUsHS

2 _seydngl. £& 10 nm SieTeiHGLD &6eWMEUTE0T EILD6VESILI F6IEUTELD.

umino S ndlfl

Corerganeor sl LOHNID SMISHECHTEFT (1972) HHACGWMT umio FHG  rSliflenw
(peotaLonPIbSeorT. SMIGUTemaDL CILenL  Wss Gemmeunseyd, Goeld eStliGaeT HmID
yrshmisemeno &g eummieTensl. @b 2 eter OB  seuey  LmeGuTESILILNBEeTTED
&SI (BeTeng.

aeueaunH LMevGUTEIIIG cpadsnmnid BT QeunG@L SeTemo eUHD eumed LGHenwiybd, B
Loy (Hydrophilic) semeuliLgdlemwiu)id a\&mesor(Bemens.

B Qeumis@ (Hydrophobic) settemio Qumm eumed LGH Heor eeumibdEng. B efbyn
cpeL&En Mis6T serueietr peuflens Si[B&E&SH6Tl6) SieWLoHEI6T6TEDT.

Baunnne SenLCuw Ganenlirs caéem NiseT OFmaLILILBeTeng. SUTshiser enL608HE&
yosraiser (Integral proteins) ereorliLi(B&ledTmenT.

Qw dev Ursraiser ellNB SiGs&sr Lrlifed srevorliLBEletnerr. Seneu Gleuerflienid LTSHmhiGHeT

(Peripheral proteins) ereorliLB&ledTmeoT.



656) — euNMp&emaHUleir SiqLlILenL VS |5

geuailetr eUPIGI QBTHS6M, eTHIT—2 ulii OLMIHLS6T LHMID OF60IEE CHEMEULITET CLPEIEFa. M6
SMETHMBW|D 2er (B HLSHS SUILTHRIGET ©_FH6)Sle0TmeuT.

Feueled amevorLL@BL  SMTGUTeEmaNLGIL(B&H6T @LemLILNeT &SNiUeT gradedlemwill eumm
unedlengemr(B&Henns 2 _emeneor. enel HenensEHMTSMhIGET Siebev& SHenensGasm 69L& EmpL 60T
emeonhg HlemenéGam Baedléen eTeor 2 _[HeuTdDE).

geueiled 2_eitem eSIINIHB OLMBLSH6T Feuailedr 6(H LDSSHeN®HHE LN UDSHDEGE O5TRIGSHE] UT&Slen
SLLeL(HID FHeiTemnsH G SihiGLD hiGons Hls(pb @Lleuwiie) (Flip Flop movements) eredrm) QL.
usseumiqed ugeyd elB cpessamsemer el @hs GLieuwie) Weeyd Lbhsons
HemL 6LIMSMEI.

umerGUTeSILILNIB&6rfleb HiTHEUSSE0TEmLD Q\GT6TDTL, lSBFAMIL SemeliLie S SLLSTe) Semey SimhiGLD
@b LI uwidngl. Si8s &b, seueiledr UTshisefler SiHeUs S60TenLd QsMetoL LGS L5ls

255D SHLUSTEL BeelsHsSHemeHs AFLIL (LPLqWIeDem6V.

6560 FeueleoT Lieoofl&el

6g6) FLGEMEHHEMET aDLBSHSHIHED, Serl'L hidemeT @LUOLWTE 6FLSE), HewId SLSHIHED,
Gaemaunm QUTIELS6T eF6060len)6T LigToed $BSH560 GLMeTD LsEeum) Listollsemens 61560 F61e)
eELEDE.

615600l L LIOILILIT6)Y

61560 F6116Y HTevEUTEMILI BLTEL QFWIELIL (B, (LSHEI cLPeSn MserleT @LLIOLILITENSE 256 HDE).
a55IL6T D& CHT6) OFVISHSID FeUEUTHAD OFWILIBGEDEL. cLpev&Hsnnisefleor s SLLauuwiTe)
SHMHMeEL EMIHESHT Si6LEVE| SHMMEL FNING OFWIEISETTS HBPEDE).

Fee|ll LIShiS6T (SHMeDeuril HmID O\&TetornB 61§D LTSHhiSH6T) Feualledn Gmi&Hsns SileuflsHer

LOHMID CPESHE MIGenans Feualledr eupiGW L LTS a&leudled Limi@ QSTeTEeTns).

61560 2_6Mel(QrhIGS6D LHMID LDHSH6TEHSH6D

6s6) 2 61 efl(QrEIGSHeY WHMID LDHSETEBSHD cpeld 6Fe) seuayll LTier eufiGw seofl
CLPEVE SR MISEMEILLD, SiLI6TllHemaud SL&& SWwieid. 6156060lenieT Sifle Siemey SILALTIBET LoHMILD
grall eunpLeEemeTs OFLNIGSTCHT HLHFID HHpainEs 650 2 eel(RhiGss Siees
6560RISHG CleuafIGL SLSHHIEUSDEL! LIDHS6TEBSH6D 6T60TN)| GILILIT.

1. 656D 2_eitall(Qrhi@&SH60

61560 26 ell(prkiGs6eSleor GUTg 6156060160 266l 6156D FELEUMEITE)] LINIHEWENE &5 LPHEI 62D Lol LIenLI
anLUBSHE ems CLmiemnssHlenier Qb Geudlsdemen 2 6GULM&GHDS. OFe) 2 aTell(QrhiGS6)

Bretor® euemaLILBLD.



6 | QlF6b — eunmp&emaufledr SigqLlILenL VS

SBUGaTema_BLndlelv (Phagocytosis): dlLleun per g6 Feuelledr cpevons 2 eaTeen(BH&LIUL (D
SILELINIHLSH6Mm6E & LPh&) Lolg LIl erDLIB &S] (1 616uSSHEemer 2_([HeUTSHGSH60TDG). 2 6TaeT(BSHSLILGBLD
Bueunmplser eteorny  e\Fflomeor  OBTHlEenmed  OFflGSILILEB BT  eNemeTLIOIIMTIHL&6T
& CLMIemsSHen)eT MISgISH QsTeTemILBSME.

HeorGeormems_GLndlev (Pinocytosis): seueunenrg Sloeus sieflsemen o erellgradl siemgs &mnr

CleudlSEleTEHEme 2_(H6UTSHESEEOTDE.

2. 61560 UDSHSH6TEHSH6D

Qeudls&leTae Lemmeioom sedeL 60T Eemevorbl, CHemaUlILILNS OLMIBHLSem6T aeusfGUIHm)I&leTmeoT.
8eueumm) OUNELs6T QFe060le0IBHE QeuaflGUDHDLILIBEUSDGL LDSS6TEHS60 eTedTm] GILILIT.
86 &I&GSD OUTIBELS6T 615Iflomeor apbTHsemmasGeur, anniGwnersemmaGealr Sisbe0g) Bl &6n

(Mucus) Gunedtn SHlreuons EH&HES6VMLD.

g&Hemeh 2er(haL HH6L (Signal Transduction)

Q5SS EeuefIGL 2 _6Tem SHTEOUIL6DGHEmET DM AHEMETTSH SLSHH ASHEHOHD HleVMmiIsHewar
6156060606 [IBLDSEID CFUISEBHES SLOISHEDED 2o (BSHL 560 6T60TD)| GILILIT.

sll&EemErem aTHLBGSSID PSS MISHET SHTETITLEVSHEMET 2 (HEUTSESEIEITDEIT. 61.5IT: STEUTFOF6D,
LEhem&seT, efleridleorsass) Sydlieunmled ewpLflES SpSHmed QU FUOISNED CLPVSERDTSS
EleDdng.

shsemer 2m@B sLSFOl0r Gurg Geudl euneLser  uflonbod Hlewd SLnss  6&e6
geue| smevoilLBHDg. Seunemn  adm 2 L &g seuededr umied emumetTHeT (Recep—
tors) &mevoilILBHeoTDETT. @h% amUTeiSHeT Feualed 2 eter LGN LISmiserfledr euflLins:s
FLO5H6MEHSHEMET 26T SIEILIL|SH60TM6DT.

8o s016mERSEHSS amLE aFe60leneT GUILLILL aFWes6T Hlap SihleleTer @Teoormb Hleneo

ereu6h Snmuse (Secondary messengers) 2_g6)&ledTmeoTt.

3. emaL_BLmiemmad

6lg6060l60T LILBEUM)| QFUISEDES (WHHEW SUILons (LUTiuns) ens GLmiemsb Sepdns.
85 aF6vemev HITLILID 616VNML G607 6T60TD LIGS SHIT6USS60TT6VME0T S LPLOLDTGLD.

ema GLmAemmad 80% Humed Spevrg. @& eFefleunseyd wHMID HVLHDSTHEYD STETOTLILIBLD.
&L GLmilemnad HEIM_GCLmilemmasHleir 2 L& SMm UGS 6T60rd &npULBEDG).

ew&_ GLMLIeTTELD CLoeVSHEn MISET Hlemmbs 2orl’ L §558) STauoneL. @senier S enL eSlBHemeor
(Lipid bilayer), s616Y @phG HeWEUTSHZHIE O1F60 2_6TEBMILILSHET OLITSHEeTemeot.

B8dlev 21| 555|561, 2 LILs6T He0IHS Hemeouled 2 erareor. Ced, se L OLITIHLSmETE

SEOILILSNE HLO6VIRISEBLD STt LB HeiTmeot. B F6 2_6TEBnIILSEHESEL! LTGHSTILETISEDE!.



6560 — aunpéemsuiedr sigliLewL A0S |7

6560 2 LeuUNELS6eT 6seemens &hil BeET @Fled HlHpd & @QULID 2 FeyFims.
& GLmileTnesSleb Lev 2 Lis6T HlemmbSHBLLSTED fnbhs TS SSWNsE asweLBEDE).
egevedledr  Wemmeiviom  FeueM@, 2 L& Faelbhe SemLlulL  Hoeus ueHGw
em&FL_GLMYlemmaLon&SLD.

GILICHLOLITEVITEDT 61560 6ueMT&lemd MDD eUPISSLhisemTeor Hemensamedlerilsiv LHMID QFd LIGLL

Syfwemey emsGLmilemmssHled HlaspEmE.

©\&6v [k 6oor GED) MLIL| 8585 6IT

1. ©_6TF6)6Y] OBMGLIL

wCasAGWM IS 656 Qemier 2 dgauayd Gl Uemmevons &Felel, 2 L&HE &eue,
eTevoTBLMIenE euemen, B&HMeDemd 2L 6ULD, me0BFTBab&el, eund@Beumsiaafleir Feue (Tonoplast)
SyEWeUNemD 2_6TenL&SLg).

2 61 Feue) QFMGLLY Lermeond geueflementls Gumenll Lme@UTEOILIB&6T, OUNHHS LISHhiser
SyFweunenmLl OLDMIE ens GLMiemnesSlenieT smeoriLBHmE).

w,CasmAGwn_Baefler (peor@eormig 2 uliflserfleor emmevong seuelledr 2 6T WIQLiL|&H6T cpeld s
o _egeueys OBNGLIY Lifleoondsgieerneot.

2. ereoorGLMIeTTE 6U6m6D

o eseleys GBMGLILID WsleLflenss &wmsLLbBeus eeorGLNileams elene SHGWD. BsNE&

Sueuwrfli L eut KR. GUIiLIT (1948) 6TedTn @b S 6um.

aresoTGLMilemnaeuemey @rliemLé seuelleommed Speorsl. LD Siemlifled EpSHSetorL  SiemLoLiLs

Fn M6 & OLDMIETENS).

1. SevelLiiGeor: Qg Ber, siBev LHMID SlewLwMerr emU GUIETD SieMLOLILSEBL60T Eemevor
SHHEMMSHEMTH SeMOHS Fele) FHNGSLLMTGSL. QéFeuedenn Gelwled emeLedeum Stemiol BGuTeud
snevolIL(BHleoTngl. HevelLiGeor seleysHefled QewLeeuafll LGH Hoeud Hewmhs UGSH WS
2 _6Terng.

2. eeudlsHeTEeT: (PLEmL 6UI6), F6)6) GLDHS 2 L GLIpSET QleudlSaeaTaH6T Sy@GLD.

3. gL e0s6T:  QIEMSHD, HeneTdHs, CLOETEMIOWINET  &HRIHeDLIW 2 eTaeuaflenw  QuDHD
SIEOLOLILSHEMTGLD.

erevorGLMIlens euemev, Llemmevlong s6ki6) LMHMID 2 L H(HE Feve L 60T OFHTLITL QSHmevor(BeTeangl. sl

6156060l60T eMEFLCLI LNemmesSlenien Qb euenevLileiTeoremevtl GUITEITT) SieWHSBLILSEIT ELPSLD

6&6060DG 2_NIFlemIS SHHHOTDE.

as60e0le0r CoemeusGanL @senier 2 etem Geudlé@pe, O5e00NEGS CHemeuleoT LTsrkigerleor

il HMID Seudniledr LetollEEasmnL MHDhISET HHES 2 SHeUEDE.



8 | Qlg6b — eunmp&emauiledr SigqLlILenL VS

SHEUDITEUT LG LI6MLIE E\ST6TOTL LTSl emer 6leuaflGumn]l, flemaé s eretorGLMLilenns suemew 2S5 SHnE).
8seor  Gevafliuminiled ewpGUTEsTDSET GLIGS SMETOILLLLTED ASHGSE OFTTOSTILILITET
erevor@GLMIennms euemev (RER) eredrmid, emgGUITGSTD SiHM| SMETOTLILLLTE) SIHNE 6ULPEULPLILITET
erevorGLmilens euemev (SER) eTedTmID Siemip&aLiLBEDE!.

eupeuplILITeDT eTevoT@LMilene euemen 6JLIN(B 2 (HeuTss 2 sayb SLonseyd, EmTeEmILILITeoT
erevorGLLilens euemey LTsHE Gsiéens [Hla(pb SLonsalD $l&palenneor.

Semio elemerele@d dlev Geud Gaforhsenemyb, s0Niqe) SHenud WHBHSILI ELIMIBLSEHETLLD,

b&& [HHS 2_HEYD QHTHHEMET CUPEULPLILITET 6TedoTBLMIA6MTE euemed OLHMBHLILE! GSMIIIL HH5HSE!.

3. GxMeLem® 2 L6V

sMOGem Hmevgd (1898) erediLeu] 2 L &HeiD@ SiHHD Semhd euemey LileiTeored 6rlgeXlgniaTem
Bempsenens seooLBIbSTT. Shs 2eTeueney Sienwli LeiteorT Sieugs eLWITCaGL Gameens
2 | eUMhIGET 6T60TM)| SemWSHSLILLLE. Al aeudlsderaemes sreunrhiefled sreoorlLGLD Semeu
19519 GUITGEMDS6IT 6T60T SHeWLPSSLILI([BEI6OTMEDT.

Bamebeme 2 _L6VMeoTs SLEMLUITENT &6i6Y (@oHhS 6emUSET GLTETNH SiemLILMGLD. emeu
dleoLTGeor, 1919, 6086T, OeudlSHEleTseT LHMID CaHTelems euMEHEGEUTEISENST BSHTETTT(B6TET6OT.
seurmisefled fevelLGeor 10-20 6retoTSHemens C1&MetuTL. GeNILeL&E6TTSES SHMeoorlIL(BEDE. ShssH
GeNILILSEET QeUAEUTETNID 6106060 S(B&ETSHS enal CLMeTTssHl6d SmetotL(BEDE.
dlevefGeorailetr Gleuefl elefliby euemevifetteoraniemLwl IqupiluLedEeT WHMID CeuSlbHHlaTaHenarT
Q& MevoT(B6ITEI&).

1qupLflupedser  AevaLTGeoTem QEITMIL 60T 660TN)  Bemevtrsdledtnerr. Qeunmledr efi L b 30-
50nm efllLID S@&b. eudlsHlenamer LIl © (HevoremLITEIT Si6Devg GWleyeLnm emL GumedTm)
&Moot ILBEME).

gyl ebserfleor eleflblleSipihel Fm emusseT Guiedim Geudlddlenser ComeTmidleimenr. Semeu
QUPAULPLILINGE HISHGLD HETEMLOWL 60T SOt ILBSME).

Gamebems eunsGGaumev&afled flev  Gufll 2 (HECUTEMLILITENT &IHETHET [HlemDbHe SH6DEVE)
2_Helebeung EILIMIHLH6m6NS 61&Tetor(B SmevorlLBEDg. Seunmlsh flev emev@anGeanid Gumedrm) Liev
ueooflsemen GomelsneTenE).

QFWeIMSSEL LIShiGHemsT 2 (HeUTdEs 2 ab SNl Henasemerd seuflssellCw Hepsss

Bamebems 2 L eMm&ET 2 _56HleTns).

LieooflselT

SewensGamTsrise HNID HenensCasmeilliliGsanersd sWMflsse.
SN Bsemens HLS&ISH60 NHNID C&L01S5S560.

eme0B&m@amb&emer, Q\SIfIoMeT ABTHSHEn6T, g6 (B LOHMID CF6) SEUEDT 2 (HEUTEHESHEV.
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FreuTsased  seui @ pHSHSHDGWL, LEfsefled  HlseT  HESSIDESD 2D
sMTCUTemaDL CIL(H&H6eme &ISHEDE).

nFELONOREIT HIH6THENE (NS SH6rf60T (L6edTEEITM &6T) 2 (THEUTEEGHS6D.

FITeUT 6\&F6D

. emLoL_GLnamevoriq.rfluim

eIl BLN&metongflliGend (WHewsdensd A. Canedssl (1880) sHeorLmibsand. SemneuseneL
emLIGWIMilenmervB a6 eredTm)| 460 G060 (1894) QLI L.

edTeTrT, GILI6TOTLIT (1898 ,1897) Bemeusemen smlol-BLmsmevorqflirbigeT eredrm) QLI L. emeu
(WLemL, 2 (pevoremL, Gamem euqe@eum iceVE 61&6060l60T CIFWIEL [HleMESEHDL  6LLG6USHENS
LOMHIISESTETEBLD HEWLOLILINSE SHT6ToTLILBSME.

85 eceueflseley LOHMID 2 6156l AW BrenLé seuelleormed pevrgl. Qeuaflseueureors Fm
CLPESER MISHEM6TS HEOTEDIET OFMISHID CLOEITEWLOUITEOT FEUEUTSH 26T,

8&l6b Gunfledtae eTedTn LISRIS6T SMevorLiLi(BeledTment. emey, smeveumil GLITeTM] Siemlobg 1000
LITeUL e0)I&@ID SMISns 2_eltel cLpesan MISem6Ts SLD(LP6T OFISEID H60TEWLOW|6DLLIEDEY.

el BLnamevongflludHenr o eTgeuey, emwl GLNsmetongflGHensd @OTetorB SiemmSETTaEL
Uf&Setima. euafll siempwners Sresor FeuelnE® SenLulsd sneoiiLBEDG. sNH&
emLoL- GLnsmevorigifll Lim Gleuerf] eTedTmILD, 26T Siemm Lo [fl&ei 6TedTm QLmBeTmed HTLILCiL (BeTens).
2 _elTgeuay 2 L Lnions LolgLiLsBeneT 2 [heudb&alerment. @ba wigli] Bl dsebnées Siflev@L ereitm)

QLILIT. 6TELSLITENT HL S8 Semliiledr Lew pndlaser Siflev@Lefsh smeooriLBEmE.
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85601 2_6T Siedm LISl eLnwenTensngl. S5ne@ enolGLnsmevoriqflwied o ifléei eredrm QL.
o ere_empguiedr LTiled &by GuUTEdTD &i&eTseT &TetorlL{BETDerT. Qemeu OSMLES [Hlemev
gisataer (Elementary particies) swsbevg eLjeormedtguim Gommedr &iseTaeT, F1 HiseTsHeT Si60e0&)
256108 MDS6 6T6dTM)] HMLP&HSHLILIBEEOTDEDT.

&eueeuT F1 SISEBD 6ULLLOTENT SH6mey, SMbL LMHMID SIqliLGS 6Te0r epedTnIl LS sHemerL
eubmieTeTs. BeunmieT HemevliLiGSluied Sysdlarevort unevLflereoosHnes Csemeuwiner ATP
HeorCGHen eredim QBT SmevolILBHDS. L6y Siesllser, FmicendHan miseT Spslieunenn e
&L5HS SUWIeNS Fel6UTSH 2 _6TF6)6) 2 _6TeNE).

p&dsgevoil umevLflsTemssne 2 seyb UGCIMLLe 6uMlLSens 555 meushs: B&sele)
2_sefing|.

el BLnamevongflumisefled LUosd 73cwp, elBseT %30-25 RNA %7-5 DNA (dnflserey)
LHMID OBTSH&ET (60 euemsHS6T) SMevoliLBHME. Semeu " age06060T SHHMED 2 DESHET 6T60TM)
SiMLP&SHLILBHeOT6T. LlemsWMhmenevl! auUDM ATP cpesbanmisener 2 (Hauns&alts Ssn&s
SITEOILOMNEGLD.

#68B8e01l  1gemanl CrredGerrey  OBTHenwd H68T6H SIlsndse GHEMEULITET DHETSHE)
QBT &EHLD LML fl&6N &nlpodSled SneouliLBGEDE.

emLoL_ GL s mevorgflwirbiserflsd eulL eulgeuomeor DNA wommib &mesorliLBeéledtmeot.

emwLl BLnamevongflii DNA  epevld  Sha&medll LIfleooimiod &Me0 SI6TemeULD &He00THEIL  (LOIGLLLD.
a6eotenfled, 2 L& DNA-emeu smillqepid emiol GLnssmesorgiflii DNA cpeudssnm 10-5 WLHIEG
Geuamlonss Hlier wmhnmsHemd Gnesmerelsd Q&N E&d SHNTeoooNEGLD.

5.8600f18MmI&6IT

Wemrmqamev (Platikas Gamedilwemeu/eunily) eteoin HCI&HHE smeLeNld Qb LemmevigL
6T60TN LSID 2 (Heuneorsl. Qemgll emmevigl. ereortl euwifiiLeut AF.U. evedibuy (1885). siemeu
ouDP(B&GSD Siemoll, HDseT HMIDd Uestflsefledr SigliLenLuled Seunhemmé &ELpéeesorL
euenss6eMasLl LfléeseuniD. sevoflshiseT Llameymised cLoeUD OILIHESD SHemL &l6dTmEDT.

evadiibL eTedTUGNT SH600f&MIS6T e0TleSIBHE! LHADTETDTE LNBISESNETEHD SDETIenL LIene

6T60Td o M6OTMI.

L& TRl 5600f1HLD

USHSTUTSHSE0T S (PSS 2 _eTE@pIILNTSL  LSHhSe1HD  SHSLILGEDE. LsHh&Seuoflsh
2 _eaTg6u6), Gleuafl F6u6) eretT QrlemL& Feueleormed Syeurg. Qe[ seu6HEHSHHMLGUWI 2_6item

uGF LsThiseotlls shnieeuerf] 66T SiemP&EsLILBEDE.
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o argeueleotmed (@GLLLL o emeleuafluflsd  Gigeveumqenteiv  Golifldey, OIGUTYTS  HlTeud
&TevorLILB&eoTmet. @GS SHE L GO eTedTm)| QL.

e GrmoneNleneT Sl emLwimeor, LedreotliLI L Blemevulleh 2_eiten LGSH&HSS ensassilBser (Thyla—
koids) er6dTh &6116)] 6UL1G.60&H6T SHTEouTLILI(BEOTNE0T. 6MSHELSHML(B F616)Y 6mSHELHBMLB 2_6eleuaflemiLE
GLobEI6TeTg). LIey emseusmilBaefler asn@Li Smeorm ereorILGEDE. &8 eeotmedt Glosh Q6ITMTS
SieMLOHE)| [Hevor SiBHéE Gumed &MevoriLBEME.

&l eefluledr SpDMemey FHISHEIS HTneoTnoHseT Siems CGeudlil SpnHmevns mHmiderneor. Sibhs
Geudlw gpmmemed 6&metor®  sLCrmion LG sMTGUTemanL CIL(Bsemens SWMfl&HEns.
emseuslBsafled uFemsw Bl smevortiLBHDE. Ushiseooflshisefled Spevsll FHILL  Smedr
e&netorL. fm gisetaer (Osmophilic granules) 70S empGLNTGsMb&6T, DNA (UL 6ulq6uDd LHMID
anflsv@LieiTseT Sihmeney) LHMID RNA oy &lieney smevoriiLi(BeleiTmeot.

@eafllEGsisemaulled URSTOMID &oMT 30 LTskiser, 6efl Siemwly—I wHmib &efl Siemwl-Il
&L BLI@&GID bf een@Liy, ATP Aet@gHen ampndl 2_(HeunsHs, LgirhisenfasdHeor Geormb GHui®
2_geydng.

Rubisco epréluledr 6 &ienetnr @ Lahisetlladdleor DNA-aumed @&ui® aswtiLGEnE).
LsThi&evofl&sSleor evlGrmoneiled &retoriL@BLD (WaSIWLomeoT Lngons Rubisco s@maLlinBans.

2 _udifl 2_eudleir Siflslb SMEvOLILGBLD LTS cLpeudHanmns Rubisco 2 _emeng). enseuanilBserfled 2_eier
dflwy, eulL eugeuonenT QeflEGCHTHmE JVGSHEBHHS GMeUITL GFMDS6T 6T60TM)| GILILLIT.
L&ThI&H6e00l|BRISEHD  «UMdl  SHEMTLEmLL  61&6D @lG&OT@_IQ]I:IUI‘I’&S" 9 _6iteme0l.  EemEUSHEHLD

emLoL GLnamevorigfluirbigsemertl Gumeoll Leme)ymised eLoeULD EILIHS &L &l6dTm6DT.

ueoofl&elr

eafllECarsems, Hnnemeled GeflFasweney HopseHH0, &@6fl aniiupn elemenrsener (Dark
reaction) e _Gamonelled Hls&8I560, 66l sreunssHled LkiSTHMISH6D.

6. emrGum@ambaer

eI GLITEB&Mb&emeT (Lp&H6dl6b SHevorLMbseuT M LT (1953) S eur. Lemeu 6156060160 LIS Sifl&es
QEIleY6Te SISETSHET Si6D6VE)] LoDl SH6NTTS LOl6dTeUTET) Hi6ToTGevoméeluledt eLpeuD S6ToTL MIHSTI.

e GLITESMD&ET 66)6EUTEITMILD QLIILLIGILD, FINSIULISILOM6DT X567 6T0T S80S & 6M61T & 61&T6ToT (B 6TETH TS
Lol60TEOTEUD)| hI60OTB60MéE cLoeuD SHevorL MLl L & EeveXl(h &I6metor HVGSHEBD QL IqUHLILS)
Mg+2 esrlemelll QUNHSSE.

ewr@UTGsMbSeT Heorns Bl sefGuwimeven LGHUSHHE Smeor CHTTHILISTSHEYD, ST
SrligliLemLu|d SHemLILSEMTHED HlalpdleTment. eeuaeun s engGUTGam(D euflul wHmID Arfw
SIVGSH6T 6T60T E(H HIEMETTT MVGHEWENSH CIHMEULE. LTSHF Coiébens HoHpD SesH&sens
emrGLT@smbaeT Hlspdleotmert. smrELTEsMb&EeT RNA wHMID UIsssmed Sheorgl. Hled RNA %60
LOHMID YIS %40 SILKIGLD.
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yrss Gaisemsuleor Gurmg ue eodgGunGsmbser @@ Hmgien RNA  (MRNA)-eleormed
WemevoisaLLIB&eTneor. @sevtmed, GaMeTnIdD & &l (B Semwlineg uTeSiGsmbaer Si6evs)
LmeQemnrGUTGEMDSET 6T60TM)| EWIWLIT.

85 LunedGanbaerfledr LsvoflLmers) LTsE Gal&enauledr GLIME)] L6y [he608&6m6Ts Q&MevorTL GmILINIL L

umeSleLiemL (B&emen ©_(HeUTSHE6USHTSLD.

7. eme0Ban@anMD&H6T (HMHEIBTEm6VL] MLIGEIT)

emeuBanC@anbasemnen Slfleviqwisir—iq—Hedl (1953) &evorLMlbaT. emer H60Tem60TSHSHTE6T P SEIS
CIBIMEMEBLD HITITETNIMILIL| 6T60TM| HMPSHSLILBEDS. Semeu Gamem auqeUDd Q&TeToIB QnennE
FEU6UMED 60T SieWLILS6MS W, GHMGWIN 198 1F60s6r6d SmevriLBeleoTmeoT.

Gamebemas 2 L eusler (pemeor Fm| emusemnaLl Ligssiu G aeuaflGumid frlw eunéeGeunevger
meBENBEMD&HETE 2 _(Heundletment. emeBanBambaafled smeoorlLBL L BIMHUGSLLY GFLIWD
OBTSl&6T E1FE65lEn)IET OLINIEL&EM6ENE 65flEs 2 Feyfns). ewevBsn@anbaenens @ LphHaieTer Feley
b5 amndlaenmed emeBan@ambaeT Sifhg CUTeUemSS S6TSHSME.

6me0BFMEEMD SiemLoLIL]

aFebednGeTGen a5 flHHe0: emFLBLMIemESH6D SmevorliL(BL &mTGUTenamLGrL(B&6T, LISkl
LHMId eSIIBsenens e1&IflSse0.

&Ww sifley (Autophagy): #lev sns&LOD G PHlemeuled SHEOTEDIEMLII 61&F6) [HIETITETDIMILILISETTE0T
6wl GLMSME00TIqUIMKIS6T LoHMID eresorGLMIemme euemev GLneiTDeuDemDE Q5IflHess OFLSHe.
swEflemsey (Autolysis): Crmumbm OFeL&emeTE FenssgIE fF6) Siplemer anLI(BSHEISH60.
(pEIemWemLS6D (Ageing): Oi5606060T 2 L LimSSH6D SHTETILILBLD CLHEVSEn MISHEMETE SIS emSHemEUs

O FLILD BN FlSBemeL! EIDHMI([HSHSH60.

eun&HAGFMDSH6IT

eLnTSAGEMDSEmET QF6) [HI6TUTETMILIL|SHET 6T6dTm) SHevormilbg eflensawieu &ifleviquiecor—ia—-Bef
(1967). 85 A aulLeugel, @NedME FeueleoTmed GLLILILL SemLILMGLD. eLTTéESGEMDbaS6T
eeflsreunsid wHMID HemensGaHTGaL euanidlemns LMHMSSHEL LkiSTHNIEDS.

gmaur Qemey GFesafled Le euIneAGsTDSseT SneooliL(Bdeotmenr. LmaTLIq&Hefledr ®6065T6,

AniBrsid, HBIMTGLIGaTeu6iTEET, FFeiuL. 6lg60&6T Spdleunnis) Qemey SiHsD STevoT IL(BeTDEDT.

FHememneHerfGambaert

HememnsHeOIBgMbHemensd SHevorLmibsdeud ammifl NGsuTen (1961). Semeu FTeurs e\Feud6rled LOL(BLD
STeUOTLILI(BLD RMENME F6)EMEUS CIGHTETTL &I6M6T0T QF6 HlETITaMILILITEGLD. & HlememuméssGaL

QUNISSLHHDES CHeMEULITET ABHTHSHemes 618 M6vuT([B6Tens). (PemenéE&Ld elemsgerle smevoriLIBLD.
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«  Hewmenun&HAGsTDS6M, QAHM(PLIL Siblevrhigerfleir Oy &HEHIeuoDd HlHL 256 He0TMEUT. 61.5IT: HLOCTITSHE

eflema 6.

60 BITEEMD&HET
+ Beweu Gaem augeud Q&TeCU(B, RDEWDE FereXlevTmed @sLPLILIL L [HITOTEMIMILILISHET SHGSLD. 6r.8IT:

6eT600TE\600TIL 6X158I56TTleD 2_6TT6r SH(HE),600T QFeVSeITleD QSMTIRLILIL QLMBHeneTs CaLolg5He0

eXleorhu@ 616D

e\Ferig fflGuimed

Banebemae £ _Le0MISET
eEnreETIiUNeT sTetoTGLMSleTTE sueme
1By, SerflBuwimeosio

o L &(b

s BLmiennaid

WlammeroLorm &eue)y

8.6&e0TLf1GWImeL&6T
* 1l Ty,edledr (Tubulin) eTedTD QLITIHENTEL SH6vT CLPETHIEIT ASTSLILITS eXleThIGD G6OTLISI LD [HI6ToT
Bemipser (Nine triplet) emeusemm@Ld. esadTLflGWIMeSledr emwWIILGHSHS el (Hub) eredrm L.
886Smhe TLIGLTES afifld Spemaser eeuefliLm cpellenpsEnLeoT EenetobgieTenenr (+ O
O (pemm).

9.6 @B eumeLa&6T
o FneuTs eFes6Me) aunsEGGeuneusser eLflsnseab, GLnGermienmev® eredin HemNE Feuaileormed
GWUULBL smeooiliuBHnE. 60T 6§60 &mONleL FisHemT, SIOG6TT SidleVhISET, SH6vflo
2 lser, Geudlw sleyl auUMBLEET HNID SWHEHTEmEWINafledr HseT senabs Hemeoulsd
&Moot ILBEDE.
« Slepl e@emefledt eund&Geumeimefled bHGsTemawnelledr BN SiF&b 2 ereng). Lmeofledr

LMIBL&6T 61F606e0le0 BEFHID SiemL L Qemeu 2_FH6)Ee0TmeT.
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Feue), (B LT6u6L ceuld BT 15606m6VE 1FTHEML LI 6uMEESBEUTES6T 2 _56Yl60Tn6uT.

Wermmeoloné seie) femgeuemLibgd aFesemen Hifled SBGLINE Seunmier Feuey,® Limeued cpeod HBif
2_ I a5606u6mS QHIGUBSHS Beneu 2_g6)HeiTmeot.

sreur euné&Geunevsefledr (&Sl Lesoflwneorgl, Bifleor Sipssoner efenpll] SiRSS56mS
HlemeuBMLLE OFILIEUSTESLD. SEOSFUID STEUT CUGEYIHEUSHMSE SLLEMDSHS 2 HSEME.

@eiaumn oUMGBLEemeTE GGG OHNID QEISSHD AHDLIWD SSHGSHETTS 6UTSHESEeUTESET
FHaLpE6OTMET. 6T.5IT: 61F606016D ©_6iT6IT GILITHLOLITEVT6E0T & EImein G&TLOMRISET SN 6)TE:GHEeUTeLs 66D

GasliLytl eUNBeTsd STevoriLBEME).

@&6v6Sleor 2_oiTemL_&&U @UITIHL_&6iT

Bemeu ems GLMilenmesHled smevoriL@BL 2 ulghn euUTBLEeTED. Qeneu &ifllo WLOHMID SHevflo

CLPEVE: B MSHETTED H)E0TEM6.

1. yGrnBaflGWN_® 615606560 SHMevorIL(BLD 2_6TaTLSH&LI CIIMTIHLSH6IT

umeGUL  Amioevofleer, emsGeorm@Guledr  fmoeoofleer, HewmensCommet  Fmievoilser,
umed emanlansdl Nyl ol fnloetllser, 6Ll dAmiewoflser, sSMILMT&SAGSMDEET, SMHM)
euné@Beumebaer Gumettmemer LGImBaflGwn (Baerfled smeooriL®Go Gailll eLMIHL&SETTELD.

unslefluirtisefled smeoorliLBLD &eofllo 2_aTerL&H&Ll eLMbLSemmaL LmedlumsnGLuL dmievoflssr (Vo—
lutin granules) LHMID &60SLIT Amioetoflaer 2 _eiemeor. SbsE FmioevoilsEnsd LWL LmEGErmLoLgé

#miLoevoflls6T 6T60T SHeMLPESHLILIBEEOTDEDT.

2. wW,CaGWIN_ (B aFeLs6rfleh SHTEooTLILIBLD 2 6T &L GILIMIHLS6IT

Gauoli 2_evoteLl QILINIBHL &6 ST L06vof 186, HleneméGamegeir FmILDeoflaelT, SIQTTE0T HI6ToTLO6v 56T,
Q&ML HIETOT GLOILDS6T SpeLIeme.

STeuTE QFeLedld HISGD OUNIBLETS ASHSwneudl  erevorelevoril, Ganmbgiser, Lldleoreer,
GeuL6IL&6 LHMID LMeofledTae &mevorliL(BeledTmeot.

&eofloll Lig&maigseT: smeddd smiGunGeorl, &meddlib p&sGel, fedldbst GUreimenels STeurs
6156060160 2_6iTaTL_ &L OILMIBL&6MTSH 6XleMhl@LD SH6ufloll Lilg ShISENTTELD.

fevBLMelS: pe0 Bemevulledr (LoeWLSBED ELIEISTEEVETEED) LnSEHTEL 6Fe0s6fled  SHMmedELILD
SMTUGETL. LIq ShIGET SMeoorliL(B&eoTmenT.

evSrl.emuBaer  (Sphaeraphides): e@mesGaAWT  sreuTdHledr 2 eten  SmeFAWID B&HEGCL
LI SBIGET BLESHIT 6116 6mLLLIGME.

TeOUGBSH6T: SHTOSIID Sp&HFGeL QUNHeTTed pheoT Qemen, @Ganieofllum Hreugs OF60S6rM6D
&neootlIL(BHeoTmeot. (WLUL'LS 6uqell LSRG STedld Sp&sBel. aummenTed Sheor Qemey,

S160e0Wid UM 2_euiT eFdlevaerled SmeootiiLBaleoTment.
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. 2 L& (Nucleus)

*  QF60ESIED)6T SMeTOTLILI(BLD (LPSHSIONET HIETITETDINIL] 2 L&H(H HSWD. 85 QF6065l60r SieweuTHeIF
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