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&omi 5 wewfl GBMd cuemr BT HibiEGD
851 3o 61(H5 515 @6 (OH1D SHliTeus Hleor
DioTemai) QUITMISHS) Do Smbiviconu
SITEShUITHESILL @ovetor (id 6TGoT M)
CPODOTHE I[BIDLIEGOT EPGOID  FHITGOTL 60
SigyiuiuhHiEng. 856 SnBi splbs
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Apfivcoullesr HemEser 'OLL_emEmi
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2B F(mTLOLILL 1 CFUIGDLD F(BET [5GV
Glpevrs O\ rEng (DCT). @midluiled @)d@Lpsd
Geaifliiy Brarddled wpigaiamLEng. GLo(hevevrf
Grll(hser  opmid  Guebellsiv  Lghsemsst
auLplwins GFeveid GCFsflliLy mremtd, GLogyiLh L
GaaiflliLy prenmhisenL et Qenentbd LMINeH6V]
BIeTIEDG.  umifevevfl prerd H1ed0lFsiv
uGSHuied Amibewr afl(HelsEns).

SIBIS BIHTEHLPETGT, AHGTTEDLD Fr(HEIT
mesigped (PCT)  wohmib  GFUILD  F(HET
B Lpevser (DCT) dweney FAnibrssHetr
F1g a6y (Ynewtl) u@HuIeid, GlameirGevudlssr
aImena] GLo(heevfl LGS UINGVILD HGDLOHSIGT TG,
OupLbumevner GmeLignsiisetlsst GlameirGevudlssr
UDGTRY GL L TELD, AS6T LOBFAPI L)
o' (HGo  Go(hevevrellenyeir  bi'1q S6bmever(hLd
QrsSleiing). @BDG HMIIgH OB LITTesTH6T
1681 M) G, Gaumy Flev QUbeLITTeTHET L5)% HevoTL
OamerGouudlelr aImaena) OFTEEIL ST A,
Go(Revevrf] LGHUTeT 1p LGS cuany Hevr(h
DADLDbGI TGS BgFmsH  OCBLITTeT ST
EGETVLIT Oo(hebevrf] QB I TGS HET

TS aLILI(HEes e  ( Go(hebevr  H(BS
QUBL17T681H6IT) (LILLD 8.6 <1 LODMILD <24).
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LoDOIDITGST MY IBIGT@LPGO BT S Fmleyid
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IBIGRTBIGTSOBTSHLIL RN GIES
Goupiul’L Lo,  alevesfled,  @EHOBTSLIY
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miess  sloasisennaseyd  (Afferent  arterioles)
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BLOGS | HETTHGLD (Efferent arterioles)
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mrenhiger  (Peritubular  capillaries) 6TGOT M)
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SLOGEBET BT SHHEDWITH, OaneTGov aIm6Ta|sE,
Qewunings BBTL BITSHMS 2 (HeuTdhbIL 6T o6y
Qe eunFm Q&L eredimy Guwif.  HmiigHev
OBeLITTesT S 6 6y QUITEFT QL
STIIL(HAULI®EV 26VeVS 6T6e8sTeusTHe@ 6D
@DDBSNHI:GHLD.

8.3 waflpefleo b 2 (Heaum@ b
wpoom (Mechanism of urine
formation in human)

261G 216)eVHIEET FleBEHLILI(HAIHTE)
2 (BUTGLD B TR6T  HLhledeT  H6vedTedleh
wflwmeurs LomhmriL(hSlesTmeor. (O]
jefidamser Fipnd dcvevg wilwr  FHipHs
6T M SAMLPSHHLIL(HEMSI (UL LD 8.8).
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g 5L (HB6L, GLPeVE6D LiGT 2 1lehs SH6b LoHMILD
GLPOEETIGH F 160 HENL eLpetT ) ClFwHLIT(HHEIT
2 GITEGEI.

(i) &lemrmopovmi o &L () &6V
(Glomerular filtration) :

Fmibradsioas] epevd @ISHLD HeMILo(HeVEE
OFetimanL Sngl.  @udssblev, AHs eney B,
Fo LDLD LITSHHIHET, FITHEMIHET, D LILJHET LOMHMILD
@B Teet  sflal  QUTBL ST  Abiemey
AL bl eiTenet. AT 2 (heunBedlest  (LpHeL
uguter  @udssms  auqsl (KD Hlepay
Slemiomeveriieh pevL CLmIEING. Bl 6p(h @wiebry
SIS Blapaut@p.  Heroreverdlsh o cirer
Qs mesuBTeaThiE®er I (H  OCeueflGuwmib
Sgaup Cueriomesflest fessiessigend HewL D).

BaSlrasfng — Sermomeonr  angdlyain
(Glomerular ~ filtrate) — e16dTMY Gl [y
Germsivomelled 2 6irer B Lommid A
oLPVGTa MIFGHT  2er(H(BaUSFaiqus  OLoevedw
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Faueilenasup  GLBLbLTLIGLILILD  HGMTLOHEVETV
CubmIciTeng). 2 1" 0\Fed @Idabrenddler euLfliins
515 NMFUL T HMIL(HEVEP GG BILOL/LD
Bidsib, CuafldolFed Qds BmrensHlesr auplGw
OuefGumid Gung aflews GemEng). cr6leesfled,
210560 Quds mrend, OCeueldGFes s
BT L 2SS @EeTTeOTNLI(HSSUILI(HLD
o 2ipg b (Hydrostatic pressure) LoGoT\eTl60 SFLOMT
55 mm Hg 6763 Hews1dE)LLILL (HT6T ).

Smibrshiset 24 e ICHISHD FHomy 18069
A& HTTLOHeVTT aungbdliaudms 2 HLdd)
OFuiflesipes.  @idaddlevierer b, @@psGasiv,
2AO)GEIT SALOGUAISET LODMILD EBLTE6HT BLARLI
QUMb H6iT ABieney @UIcOLITS HTTLI(HEVEDE
UBSDL ST, 6160Gas  augBlTeuD STMSETLD
Quissde — Blagres 21 CunpL seenGuL
OubmieiTengy. 5nm g3 el CLflu eLpeudda MiseT
GLPGVHG@HGEIT BILpu (LPLg 2leHEn6V.
Slemmorpevadle  auqsL (HLb  Feueiledt  euLHILITS
o, @udssbleeten 19D SIOLITIHL HEHLD



OauafiGuwm, BdsdHeieiTar Hemmiomeuy BiLo
A(LpSFCLD HTIILOTSGLD.  HlenmLoipeur [y
2ApsSHd  (Tmdsp 55 mm Hg) n Qds
miesTBTeTS  OEn@liysefley  @pliuems il
AHBLOTHSTSHD. QU  BIGSTBThIS 65
19ersLon LishiseT @iess(h 61$)i allenFEmern
AMNSEGSTDET.  FolpD  D(RBQLIL]  H(LPSSHLD
(Colloidal -~ osmotic ~ pressure) (30 mm Hg) LoHmLd
Slermogmeury  Slevstewnhiserley i35 1)
2ApssLd (15 mm Hg) eTanid @eweu HenmLopeurry
Flevsrcuihigeriley SeuhIgeTTey
2 (HUTEGHTNG). B)aicilTessI(h  A(LpSHhIBEHLD
G&ibg/ (30 mm Hg + 15 mm Hg =45 mm Hg) 45 mm
Hy e1dli 2A1pssdms SHK(HaUSTED LOGLPGTET
2dlalingwies (10 mm Hg) blag 211pssGo (Net
filtration) Hmybgs miever auigsHL (Kpev (Ultrafiltration)
BIBLDe G SHTIGILOTES HTHLOEIS).

(capsular)

2 GTeT

%7 g &L 1L ISsTeT| _ Hermiomeonifer Biio

SA(LPSSLD SA(LPSHSHLD — (Fn_LPLD
2a1(hBGULIL| A(LPSSBLD +
Slemmomevrr
FlevsrewsidEledr BiLo
2A(LpSSLD)

%7 g1 @IET1e| _ 55 mm Hg - (30 mm Hg +
2A(LPSSLD 15 mm Hg) = 10 mm Hg
BQess(h Amybrshiseiaib 2 6rer GLords
QUBLITTGTSHET 63 BILOILSHeD 2 (HeUTHGHLD Qulg
Slyaudsetr OsrererenGal SlerLo(meorTy
angasl (Kb BLOTGLD. wpSFFSwenL s
Loasiigaaleh Qaiadsid ep(m BB SFeH giomy 120
1068, wpped 125 el ey AGLD.
Slermoimeveriedmibg GlierLocsflesT

N

(65 [_IS]I:ILI Q1B GO &mevé61s([H eileb
S50 GlermsiviomeSley SmHg)
@eueflGuibhmiiu’ (3 SAmiipiflev HiooIb
seorOunapeflesr SeTemey GMIugE Hmibrses
sley <sHod (Renal clearance) ereoTlIU(HD.
Amifres swle) SsHD Sereb Slermomevt
algs (v 5 SpibHsITeL
(GoODHS Sierey Besor(Hd 2 MlEh&ESH6L WHMID
ars00  Hlspeus) SpiBrsd  Sobu
o &1 (h &6 eTeoTeud. &8 HmiBrssSleor
Slmemest Al 2_sab auplseifle GeTHMESID.
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2L L cueness 8.1 @I L9eTsiuLoT LoDMILD
Slermogpeuri g Heudblevieier GLmmL Seflssr
2AL155) OFflay

QBT Qs Sermogpevr
Gemmsiuiomeiled | g Slyeuddled
2 6iren OFnlay /| 2 arer QFmflay /
gdm™ gdm™
B 900 900
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2LB)BGT2ALB)6VAISET 0.5 0.5
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wyfld Sidlevid 0.04 0.04
Siflwiri 1q vfletr 0.01 0.01
FGHILD SLIGHT BT 7.2 7.2
(Nat, K+ Lommytd CI)
SlevsressisEN@&6IT [BIEDLPULJLD augblyeud
LS flaney SAmidr GTGUILILI(HLD.

Slermomeveriedmig @dsid GleuefldF6lFed HLoesf]
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by SEFEMGT F(hSHST60 @ISHSBTETLD
F(HEIGEDS]. QAL auemessr 8.1 & Qs
enrmsivLomeflepitd HermomevTy eug SlreusSlepiin
o 6iren QunpL serflest AL FdE) ST (HTeN).
SemrLomeuTy g SHTaILDTesIg)
Gerasiuor  LISS@SSST
LH&) ADCTEHDSBULD
Cuplmlisted )51 QudsL

e reiuLoTenaY SSI% i
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ST EDS). LOV3IN
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OFebaudCuig  @Lpevamerd  FnmluyeTer
Qi (h Hyeuddedl(mbg Loer 2 PlehsriiL
B opmip 19D SICLIMHETSmend GETes(H
OFv N/

(i) Gwovselflev Bor 2 _MlEehElILH S
(Tubular reabsorption)
B)bblsLpafletr eLpevid euigBlgeuid LBe8sT(HLD

&FDODT L SED@ET CFevdng). b mrefeD
2 (KUTGLD aulgHTeudHletr iene) Fiomi 170 68



LpHeb 180 68 euanT %@ L. Fmibi CeuelflGumnmid
QUh BIaM6d FHomi 1.5 68 A@GLD. ASTeuF),
g Slraiddled FHLomT 99% GHLOOEETI LO6T
o flepFli(pEms.  beailey, eugblialddled
2 Girer Flov QLIT(BL H6IT 2 | ISGD
GraairiL(hFesTmerr. B)bFlBLpF S
Caihols(Hdg Lber 2 BlehFHed erarliL(hLD.
Op~ligneslest  mieT  GLpevsarlar  LLGaumy
Q1 husefleyerer 61195600 wFOFOFa e @uichy
HLHF6, OFwWILl)E SLS&e0, aillgeed LoHMILD
oa(haeuliy AHW  LpdDEETD  THTaUS
pardloe  uweTu(hSS)  her 2 mlehF B
BOLOLIMIHGTDS).

<D1600T 6MLD & (TH6IT [h)600T (&HLp6v (Proximal
convoluted tubule)

AT®LD  F(BET BTGP0, @ @BHCHTs,
wtdgdh bl (wrsGLL),  bGesm
2Beuhiser, CFmquwitd SHweflser (Na*) ohHmiLb
b afwumar  eugblyeus el mbg  Lber
2 MlehFLIL(HEGTDeS. HSHIL 68T CFMgUILDTGH S
GFmquwid -G Lmdlwid 2 Fdemed CFwevLi)S,
SLEEHED CLPGULD HAGHTGWLD Fr(Th6iT  [I6VT(SLpe0I6D
LT (HLD 2 MlehFLiL(hEG). LOsF Hnfl Siemaied
wiflur  wHpid  wfld uleveptd  Lber
o HlepFliu(hEesimerr. (LULLD 8.9 21). AGHTGOLD
H(HET  BISTGLPeL  OFevserleh  BanL GlmLd
B SF®eVS HTL (HEGTN.

2 LueH - BISIE 60
X . & Sy
X =—
Na+ e Na+\_/y
A/'?\ K*

‘.—(-)A OA
o <—_)—|:OC
— | Lo@hgismsi
LO(Hb&IB6NT
Cl_<—"ﬁ— CHOIBOT » B .
= =

(=)

LILLD .8.9 (&1) SieTuTemLD S:(IH6IT [HI600TSLP6D
ageaefled sLFHHe (OA: &iflo Gri Lledr Siweofl
OC: &iflo erdlir WetT Siwieof])

(24)
uLLD .8.9 (8)) Gwededlw Sk &by

OametiGe  auemaralle 2 6irar  SLfmkIE
SITLD196tT FQUITHGI6D gHeaunGumfleTseir
Qurliusmed B oa(Hpeild GFeLSILD. AT,
2 [Iygsariey 2a(hmaild GFebev  @uievis).
SLAMAI HTLDINGST euLpliTs B CleuemIGuInicusH6tT
SgewiLons, Gamquitb (Na*) opmitd &Gartang(h
C)  wellsaflest <Ljdd) angbieusdled
2ASBL0MS 2 TN (LLLD 8.9 <4).

ClametiGev  euanenailetr GoGevmy & Lbifesr
FQUTHET, BT AXILLSNILSGHMeV. AT,
ST Henest GFmguitd (Na*), &Garreng(h
(C1)  whHpid Cum'Lafud (K¥)
oen(b\(Hew AL EEDS (UL LD 8.9 B)).
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G &helr Fier GLpev (Distal convoluted
tubule) fBewg Ller  eT(HdGI GBLPVISGHET
Qur Lnflwsemssd FrsEngl. eTeGeu GCFUIamnLD
H(BET BTG SlTeusSled By, CFmguid
wmid &Senmedg(h AL TEHFL/GTETS
(UL 8.9 m). @hiE 2L Gsamauissr
g LLenLu6d Bl S6iT Lo 2 PlehsrLiL(heuens
QDT GLOTGTHET QBB IL(RSSIESTDEHT.
BusssSHlest pHen upmiGL(bSS eLsHTTLIGETL
(HCO, &6 har 2 pleprrii(hEnG). Biddddbleh
OQumr’Lrnfwip whHmpid CFmquid HeTe serles
hlanevd FeTaLol LD BQriLESuiled
wpaDUIL(HSSLIL(HEDSI.
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SLSSD eLpevld  GLpeOlenieiT el LiL(hElGTmG.
Guogyitd, Gmquitp  tler 2 PlepFLiL(hEDS).
TGy ALJSS) 10055 Amubi 2 (mauTHngl.
BuiuaHlest  Feur auphuns B 21 GFebev
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@ @5 flibg @&6flGeumd
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2o (H(IheY HSLDEHFGHLD HTeVGUTLIHET TTLILI(HLD.
(i)  @wevsaifley &rd &0
(Tubular secretion)
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Buss me prans BTSN (hbS GHLpeS6D
2 676 QU HlTaUdHeI6T ClFGLEGHTDEN. SievTanLD
F(BETL BTG  iPs  femalled BT
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Gomquib  wesfisend  Bepd  ufomhHmLD
OFu(pSletrnes. 19D STLPD LILIL_[Ta)

(Hypotonic) &ettenn Gsmessi Sgeud  GFuiento
FH(HET BIGTSLON6 AL FGSTMG. SHFe) Wyl
LoDILD 2 LILGE6T AHWeal LD  BIGSTEGHLO60
Qués  mrerhisefled(mbs  CFlieHD  F(HET
@LoadlelT  O\FeLE@REGET  aubg  CFiblesimen.
QiBlemeuuils 2 6irer Amybiled  angbgaiepip
FOSHIULL  QUIBL H@HLD 2 6Tener. @),
Gaaifliy mrendbn@er mepuyp Gurngy B

2 MlehFLILI(heugiTay, AL [ 5 B BLOTGHT
o wige o) (Hypertonic) &edtentn  G)%meseri
Foubr  o@meundng.  @Gedlsdd  2.érer

agdlnauddled Oeveflafi®BED  oalblasrp
®AUDL 7896 AWeTHGHLD (1 CFMGuILD ey,
@Lped GFebsafienmed 2 MlehrliL(h Emg). @aieumn
FISSILL L DAL J060T, eoL-HTTLGeL (h%eT,
U-umsvGuL (BE6T  ommitd  2AdGLomesfluim
ASwanmiL et @enessibgl HiLnesils ALfevLd
(H,CO,) mmid ursourflg 2ibevions (H,P0,)
LommIEnG). HTeuddleieiTar eanL’ Jeer iwies)
Qaiautm  BHleLBSSLILL L FT6), A®al LOGT
2 HlehFliL(haus) H(BHSHILHEDS].
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H,0™800 00
Hzoé NaCl
H,O—=

OamsiiBsv  cUEM6TTE)

—> QFwev 19& BLHFH6D
—> WDHBHLOTEN BL HH6V
= B aBmeuTsl
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AemLui_(p

%m@qa}nrﬂLm

= - N
LI.JCEJ
FenrH G
O&F6veID
Brosib

AR OER)
[Bl6TT HLOGATUNsVI6TT6
RrHBHID

HIreuhHHein

300 | (mOsm)

uLLD 810 (&) erHGIMLL OLHESD — BEEVLT 6L heol] ObSLTTeTaeafler, HetorL alameirGeouler
euemeney &6 Globevedfl 2epbseoLI Si(RSS5SemS CombnielddleTmal. (2h) erHGTmLL Lfiiombaf — e
2 neesiulL Beomub sepraunLaenemyb aeuellGubmid Gung) eunsm arsLT aLowbeorf, 2erpbaeoLiy

Caupum enL Ll LTSISTSETDS.

D5 D& SmBi 2 Hounsen
(Formation of concentrated urine)

Hmby  aHCymL  wpemedw  LweTL(hdS)
AmIbISHISET, 2L Fdd) 1055 Hmibi o HugdHews
HeoonGaunmifeiner.  GameiiGev  cuenarailesr
wpdHuwess,  GaFmquid  (Na*)  obmib
&Carrang(h (Cl) Snwesilserlesr i idHundsGev
2@LD.  OGo(hebevr  LGHID  HIOILIT(THET
BL_ G BET ABHLD S IL(HAUSTCY
g Slrauddler  AsGLomeuTLy,  HTFOL dsiv
UGSy  Fdmaunsad Go(hebevT LGSl
2AFBLOMELD B)HdELD. BHemast, GlaneiTGeuuilasr
QMG ALOLIL, CFHHALIL BIGTHISET LOHMILD
urFENG&LT  Abweey  Hliieuddsesiment.
Qaeuemiol et srgeRILoTFGar  (LpSHLBlEeV
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@@ﬂu

S ev@oreunfli_lg - Bifleb soombgeiTer
&0 UN(HL_&eifleor LS55 Cw
S1&5&TFST Spero@omeumfl_1q G b.
BHHHTET Dev& Ol6LeSl ,ev@LmeLE6IT/
69 (mOsm / L).

Amibfleyerer  srOUTBL BT Qe ufL (B
SyeudSh@er @b Cuwidleimes.
OametGev  cuemenailetr  SLADEIG  HILDLISHSLD
DAGTOLD  F (BT GLoYISSGLD BleawL Guiwimes
QoLuf (B Hoeuddlesr  usvBromevrfiLig,
QuéssEDG Hlagns Fwmg 300 mOsm, A%
2 6ireng). ClameiTGev auanarailsst SLAIMAIE HTLDLILD
GoGevmy &rioLd CFWEOLA@H BG5SV eLPGULD

61631G6)



e1$ICL L Qumdbssams (Counter current multiplier)
2 (HUTHGHEDS. E0G6TVLIT Glo(hevebeurf]
QmLigneiisetesr  GameaiGe  aUMETe SH6rT6)
© (heUT@LD TEHIGITL L L1 G)Li(h&SHLD LIL LD 8.10 (<4)6b
N EBLILL (DTN,

augdlauld SLAIDEI HTIOIIDHSET  BIOLILJLD
Guitay, @Lpedlett 2 ' Lgulled 2 6irer b @evrufi(h
SeudSD@er  2m(hhayeusted,  HLILSGSUGeT
2AVGLomeVTIL 1g GODENS). B\getT
erdliellencenins, GoGevny  HToifetr  LiEblsaT,
CFwellE  BLIHFHeV eLPGULD Qe ufi" (b
SyauligbgEer STOILIM(HL HT
ALILJEIGSTDGHT. Qaesired, AsVGLomeuTfLLg
FLOMT 1200 mOsm  HemeilD@ 2 wWidng). 61erGe,
GLo(heveuralled Hmb@LD 2 LiLjd@d @enr Gunimes
OunmssLOlssianLoudesr  Fyewnons  GleuaiGemny
oa(hHLIL [HlewevseiT 2 (haurtdletinest.  CFaflliLy
BTenSblest wyfwmaliiemest 2a(hdngnio GLomda pli
OlouaiGaum) 2e1(hFeVLIL| BlEDCVHGEIHSHE 2 o bINS).

aun&m Gy, 61863 11 uflommad) (Counter
current exchanger) euLpIT% GlLo(hevailetr 2er(h&evLiL|
Goumyumaor ugmoflsEng. @5 o @wedrjd
SLIFD OFwen@d. Lher 2 PlehFliuL By
LohmILd ST semer GleueflGuwiHmid Gungy
OlLo(hevevraileh 2 (IHAUMGLD 2o (H&HGULIL|
Goupum' e eunFm  GpsLmailesr  e1HCym L
ufionim) LngsTEEnG). (UL LD 8.10 24). @)F6sTey,
Gaumu'.  2a(H&6ULIL|  [HWEUEBET 2 (HAITHTH.
creflaid QoL ui' (B Foeus el mbgs 2 Ll
o liydsmar  OeeflGumbmed  oHmid  Lher
2 MlehFrILL L heoiy OeuefGumnmised
2ASwamBler eLpevid GLo(HeLeVTEE HTHEINS).
ERIIO: 1 0)) LomHmILD Oo(hevevmaine,
Qe Cuwines FiSndey Anifrsdms I (®H
aurFETOgsLT  OQeuefiCumidng). @bhlaevuied,
QuéssED@; Hlagner 2a(haseuriants (Iso-osmotic)
QL uii(h Heud QubmieTeng). GeareflFoFed
Lol mbs  @udsd  CeuaflGuwm)  eurem
CrsLmaih@er miamLpuwjd Gurg) GLo(hsbevralishr
26VCBLomeumflLig 1200 mOsm eueny A B HSES).
B)zevreh SEIOILITHL F6IT
T(hdatiheaugin B CeueflGumieusid @uicby
SL IS Lpeawmuiled penL OLmIED). HTFOIL dsiv
L@SGGET GdsLd BiaipuibCung BIssdSln
%Gﬁ)GLDITQ)ITIﬁl_'Lq_ 300 mOsm eUEDJ GHEDEUBTED,
Buésddled s@pbunm ser Qo) anur’(®,

2 6rGer
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@ @5 flihgH @ &56flGeumbd

Sy Biflpoy erbu@ b FwwsSleb 2 1 eSlesr
Bi&gwblemncvemwt Gusmieusley Fr(HuEH D

ucL@eum) 2 LD @&wedliwcH
UlOSLismend &DING([H 6.
hilesr  <wemey  AHsHSEDS. B)sevrieh

AL 10 bs BT o (hurdng.  LoesEHeTT6D,
OB 55860 26T 6ulg FHTeudFletT AL TSl
L BIeSI& LOL K@ 2AHE AL [S5H OFTevrL
Smibewr o Hudd) OFuiw wpiguip.

8.4. mitrs s Sleor ucwilescmor
@BOIIUHSGI5® (Regulation of
kidney function)

ADH wiHmib eoL wolUL_Lq 6iv SedTFIGIL oo

AmiBrsliLessisman @aLIGLIMTSHEVTLOE,
QGEVLT  HleTIo(mevTy  AwLolil,  LODHMILD
QuenaiDG @B HENIEUS®ET 2 GITaTL dENLI
QmrGLorTesT et L &L (KrunGL,
FeSsHMetlbg  CUBMIIL(BSSHISDS. @550
LonHmitdb 2 160 Hyeudblest GETeTeneNe) LOHMILD
IGST ) BETIGHT 2L [Jo 66D aghu(HLd
LOMHDBISTTEY  @anlIGUISUTLONO6L 2 6iTerm
oa(h&euli) 2 eiCaunl) SIS LIL(BEDS.
21 OeSmbs s Senalled Fgew  GLpiy
TgnLBEe g Qss AHpSHLd AFs L,

GUINGTMEDUBHETTeY @aLIGLIMSEVTLDYO6HT
oar(H&H6VLIL 2 GRTieiS6IT o L G¥IqUIN
SIS LIL(H BT mGHT. @sett  Newereunss
1BlujCrrenamGumeLiFlsiv Sresst i’ (B

2etrgeL wyiligd anmiGLonest (ADH) eredliLi(hLb
aunGsromyervendletr H1evevdy Flmy BILIOLIHS6\BE) T
ammiGromesr  CQeueflii LiiEng.  (Coitoem
Wesrarie s BUut®).  @sened GCaaflliy
BT LoHmILD CFUIGHLD F(hGTT [BIGETSLOGOSGHIGHT

OlFevumLiyserley, 2A5GHeunGuflesrserlesr
oTvesflGams  AbHsMda, BT Lbeme plerFed
BLOLIMISIDS]. 2A5GHeunGuflesrserlesr
6TGOSTGI0I D% S SISV @Lpadlabt

o 'LuGHINOmASE, @LuTl (B FoeusHnEer
B QFevdleting). @sesiied HAmiBitiGL(mdSesr
(Diuresis)  etpevtd  erpuUBD  AHE  Biflpriy
EICEZNNCEI T



2ANMINDSHBLOMS LILDFF TN A(hbSHIDCLITS
aanGLTEeTLoerbleh 2 Girer oo (H&H6VLIL|
2 T GeuNISET KT LILLNSHT60  HluyGam
@anGLTLIFeh, unGsrormifletveriest
2 hudd GoDEns. BF Qn  eIFIamn
etrenri’L Blaipeunid. BbCrIddle, CaaiflliL

Lo EI B ual 249 GHunGuTflesr eI
oFL CLmiernssFlepier OFetip  afl(Heuspited,
Gaafliiy BTeTSS)60 B LRI
SBSSLILBHEDS). 61601Ca, Geaifliy
LIoEEI Uy B DG SSILD
OauafIGummiiL(hausTe, Bis% Smibir
OeuafCumiSngl. @setncd, QIsssHletT HeTa,
BB ISSLILI(BEDS). aunGsromSgsiverblesr
amriGLomedr  &plewy,  eTdljoewn  LomHmILD

GmiLoem L9estarL L b &L (KLIL(hdHISDS).

ADH2 aws1i Gaumi a6t @emmLim(h @\ mbsmGeurT
2A6vevg) ADH F745 @uicvrenownGeur bilLfley
Gmmi1 (Diabetes — insipidus) o (heuTEnG).  AH)%
STSHLD, bids S 21bsL01% CeuaflGuniesTed
gnu®b B @upliy whmib Gmmeuter Bss
ApdBD AHwenes @BCrmudlest SAWGHBIB6T
2ASLD.

@reoflesr <, 6h FCWINGIL_65TH 65T (Renin
angiotensin)

QmLiyestlesr 2.1°GF6 GLoesluieh 2 6irem Hmriyd
SHFCau 0&6L T ESTILOIHEUTT HDLOLIL| AGHLD.
@6 Lord@euT Gasterom (Macula densa) LommyLd
ST OFVEGT HTeIIL(HEGTDG.  LOTHGHEVT
OlLettervr  GlFebselr GHFuienD FH(HET GLpeleD
Sraub umiiaiems 2 esidesimet. GLoayiLd, Bamal
2 1 O\F6b HLoawflullest @midseneaiyd LMlsSEns).
SHIFeT  OFevser  Gyesflest  (Renin)  6TedTewib

@ @5 flihg 056flGeumd

BEHHACUIOLeTSfledt  wIHLY OBIS
sHooL_banrenilaer (Angiotensin converting
Enzyme inhibitors) Wblems Snés SNBSS
E1&)& & &G0
Seloucns WL(HHHST Wlws BIds
SRHH FH&ldens wWemmuliley eTeiITM)

uwesTU(h BT &I

2 HASIBIHT 6TEOTUNS G(H ©OSILIT
afler&&UuL_Lb ey euld eleuflé&eb.
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@ @s5flihg O56eflGamd

uLGaum eueHs 2 orel GUTUHL_ &6
ereueurm) Hif HmIb 2 UyE &wiblemevemiu

wHmid  Ss5HEsHU
LD60OTL_6V1D 6T6IGUITM)

unsl&SleoTmg)

sloyb&s
gwiblemevts Gugmy s emov uTmoIfléeSlesTmE)?

OBndleuis Enzyme)
Fddletipert.  Hermomery  @uds  QLLLD
Semmomevmy  @uss  AWpSSLD  LOHMILD
Semmommevny  augs (Bo  NEBD  AHweDeu
@ooup  Gungy,  gdsivLn  Hlerromev
OFcvamans gretng  Oyesflesr  ammiGLoreest
Oouaflui & CFdiEmg). g 19eTEIVLOT LjTSLOTES
2@ FICWTO)LeiTHIGerTTganeer (F6eveS Tedl6h
2 Mudd) CFi(beug) 2ehFIGwim O cirlesr —I
24 LOTDOD 2 FYEDSI. AehFIGWOLcs1Fletr —I £9

(Angiotensin Converting

2ehFICWNOILchrflesr 11 A LOTHM
2@pFICWMGIL 6t Fetr wrhy  aoriGLomesr
(Angiotension  converting  hormone-  ACH)

uwesTU(HEDS.  CFUIDLD F (BT  BIBTEHLpeO6T
Quds BITHE®CT F:(HhIGFOFUICSGT LPGULD
Qs 2AWISSDS AL S fGS  CFiaudL 6tT
Gomquitd  weflaer 2 PlepFLi(hFemeuuyLd
2GhFICWTOILct1 et —11 SIS HIEDS.

Qawip, AmBgsd, epeer, AL Ferreh
STIOL 6V LommILd @Idd BIeThIS6T Gumen
ucbGoumy @ hiserfleh ehFCWITOI cirlssr 11
CFweTHmIEDS.  2A6hFBWMO)L 51 F6tT
SNEBT(HFeVTeL AL fesied TG d6riled B)hbgi
260CLm6TVLeBT6sT HTSEMSI. B)bd anmiGLOT6H,
Gauianid F(mET BT GHLoed Lommitd GFaflLiLy
BirengEled GFmquiLd west] Lo 2 BlerFLiLi(hHeV,
Oum’Lrflwip siwesf) QeueflGwmnmid Lommitd b
2 HlersFli(hsed ASwaunamn anUBESENS.
B)p6t1 aflewaneurnss, Lerromeu @dd i(LpdsLD
Lopmitb  Sleraomen  augbmeT  Abeme
2SS HdHeTnes. B)FF:sevme OFweOLpadnBL
Olyevflett-<24@hFIGLITGIL 6iTlstT -
260CL metueGrer  LoesstLeuib/(pewm  (RAAS)
GTGRLIL(HEMS). UL LD 8.11,2 16D FlTeu AL [&dlewus
AL NNCEETER) uki6)s(h @ Lo
QDTIGLOTGT ST GIleTdGHLD.

—IledT



o flweb Gur_Mfuyfli” 19 & smresofl
(Atrial natriuretic factor)

Bswigdevieirer e’ fluich CFeOEET AL BLOTS

afliflouenL seit  sgewIoTs oIl G EDEGHET
21015 @S UMiIENG. DH6tT eoarTauns
gL flwed G Ay i 19 & OutienL (B

CavaliuBEns. D& AnBIsdms AML b
2hi@ Nat 2wesflseflssr  QeuallGumbmdemsulLd
Slerniorvard@eT  @udsld  UMIGIESULD
2 EeTngl. GLosyid Beawey BTdHdGLom
alfleungEwngd  (Vasodilator)  OFwebu’ (B
2 "G\F6D Slemmogmeury BLOGS )BT
alfleuen wFCFU SN SHebevg OlauerlF6lFed

Slermopeuny sLoaflaer g BSsd GLpomi
&HhSEwnsd  (Vasoconstrictor)  OFwebu
AUD®DF F:(HhIbF OFUISGSTDEH. (LpH6HT (LpFHEOleD
s’ prlfydigd  aomiGLomer,
gL ilwed prc Mg GuiienL (b (ANP) 216bevgy
gl flwed mrfluyfigd smgesstl (ANF) @Lb.
SASILOL (HLOGVGVITLDGY VT (7 (0)
STIOILGer0e0(bg  2AeOBLMetveCredr  LommiLd
Oestlstr  GeuaflGuDDImSHUILD  HBDSEDS).
Qaeired  AeHFACwT OLetrflesr —II  enay
@ODEDG. A5, Clyestlesr- 2@hFICWMGIL ctTFlesr
LoessTLeuld  AVCLmeeGTes  ommitb -
unGeFmigsivedelt AEWDMISS 6THTTRIHTS
ANF QFwiebu(hSmg.

( Gommeuren Gla60 w
{@wm‘ﬂg’a@gw 8{61‘[61|J

GMBhHeNe| SHyeud

GHOBAITET BT HH a5 fHs ufley (BaTQUISSHIL 60T BI6V6VE]
SI(PHBHID B LDL|G GHIT600TL_6V Gamgundlen) Gglilemin
G[6IT BIST GLPVIBE
QULDMRIBLILI(BH HED
256 fH5
Qreofledr @yLiL]
4=
="
260123 GUIT O 6515 G 6unT 60T, -y 1,
2 BWITEIL_6iiFedr | <4 - .
SIHBIOTH  IDTHBLOGHL H6V LITG8E7

Lenrerotomellsvisiter

@urrl'_l_rr@u_l%g',m@m ’ TBEID CBTHUT6 epevId

Gotiol oBafbsH | oyeTegBUTOL sndlen |,
62 CuITQL_sr&lsor

DB ADIDTH DTHBBENL &6V

CamouisHett Glamley
L HNTIOTHD GHMNBH6V

enmerviomeevisiTer }

2D 5MNHS r5Hd Gamouid, SFHBer6Nlev SHTSHID
S160BLTEIQTeN GRS DI EDLOFi 6T 2189575560
giyuy GBS He0 [BI600T LDV EB6ITTEV
156wT(HLD
2 mlehaFlIL{BHH6V

Gamguib, <& Genelsv GFUlenLD
Fi(H6TT [RIGNTEHID6VHENT6V  LE6wT(BHID
2 ehFlIL{BHSH60, AHBMHSH
Quml Lr&uwid &y

uLID.81 2 Led Flreu siLiSHFlemw apriliLpSiSHe0le Lkiasbhe& enmiCwnersener ellens@L euenTLLLD.
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8.5 Simifi @euaflGwmmib (Micturition)

FmubriieoLuded mbg Hnpubi CeuenGumnmriiL(hLb

BLpGay 18055 fleg et (=) Smibrr
OeuafCummLon@to.  Qmelignesile 2 (haurdus
Smibir, Spibos  prenhisefler  auLfGw

AMIBILIUL AL S SAhiF LOW  [BILDL
LOGHSTL VSO BbGI,  FLOS®EH QUHLD QUGN
SD&TOS0NS  CFsflgs — ®aIdsliL(hENS).
Amibrtieou  Hoowey et B 2 ewrielseT
(Stretch st Fmubitiend
alfleuedL Sl @sesr allewaralns @evest Liflay
IBILDL  LOGESTL VSt @ GwIidd  [BILDLBGT
QULANLIMTS  GOLOWI [BTLDL| LOGHSTL GVLD JyTevort LIl (B,
Amibrtieou FmhigEng. 26065 Geumaruilev, Lm
o 1 06T @WIG@ BILOYSET HTGUTL LILI(HAIBTCH
FmiBriienLudesr F(Ihddd, BHEOFHGIT
eLpL LIL(hSIGSTDET.  OLOGTHEDFHET Ir(ThhIHaISHTCH
21D F(HSGISDFSGT QuicbLnsd SHnbs
OouafliiyD F(BIHGHESDFECT STToUML FGHTNEHT.
SIBT(HH6Y LoDMILD FDLLIBSSHIHD A6
2 FFHlmevaniLl HL FHGHLOGLIMG] F(hdhEdh SMFFHGIT
Sngasiiuc (b Amibi QeuefGumnidns).

receptors)

Qh WpSHihs Loesiiselledhbs FansFilins
QUh  BTdendh@ 1.5 &0 weney  Amibr
OauaflCumidngl. @eieunn o (Heur@Ld Fmib,
Brfl@hs LoehFer B HTeUoT@ib. Qrere)
levsgesteavs (pH 6.0)  Gsmedsr Hmybi

@ﬂﬂﬁu

2 | 6v Hoor H&&maulusTepd ADH sy
GHODASTHID  ThHuBRDd  sHeoTOUTHOIT
Spuyb 2 L6 Slreussler oer(psculiy
ANRSBHSHBHE &ODUIUST Bids Hmbi
2 (HounSlins. 2 OysssHsH ©&mesor
GTEOSHWID 2 oTeormoey Oeumib  Heor
L Hb SS5les deredlev  UIHEGDEUNS)
2 Lev SlrousHer Serey olemreuns
2 wihg peo@wreumfl’ g @&eonSmE).
8sooimev GeuaflCumib SmiBfler ierey

15l fl&ESIng). SHEOTEOT T UHSBTLOCL
2 & & 60T 6O 6OL_W @unpL_&ocmer
wl (Kb 2 oy Gursy Sbiblemov
&HovS1PNE TMISIDG).
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SNSSHI  QUTFGN  OBTHTLS. 2 G¥Tew/LD
2 cwraiiHGanu Fmibilesr pH 4.5 (LpsHed 8.00 cueny
LD FaLq Uiy, W CTT@&GImD e1etTepyLd HmLsIGuw,
HmibT LoehFaTTE QUBLILSDGHS HTTERILOTEHLD.
@aIbleurn(h BI@pDd Fiomy 25-30 b wyflwim

OQeuefiCupmiiu(Eng.  udCaim eeTiflms
LOMHD S G®DLUIT(HSGET, Fmybrilesr
o "GummL seflest  Hemaied LOMDDAISHEDGIT

o (Heauns@aCaHT(H, FAmibis GFweLIT L LD
unGEs!.  T(WS&HISHTL LM%, Anbiled HHs%
&@pdGamsiv  (Glucosuria)  Lommytd L GL et
OumpL H6ir (Ketonuria) gblweney HrewiiLi(heud)

BALflay Crmudesr fl@DlseT @b

8.6. &51l0)| H&H &5 Hlo0 Sm
2 miysaeflesr urki@,
(Role of other organs in excretion)

AniBrshismensd sallidsl, Kiauire), He0edr6h
opmid  CHIeh  AENIGHUSEBLD  GDBL Q6T
SLOLIGILIT(hL FerTlasT OeuaGuimmndHev
ubIGENEIGTNES.  al6leur(mH BI@HLD GLI(BLOGTE)
beogup, A  Hemelled  HTTLGT-GOL -
2AswFoLUD (18  O/B6T), GV FBH5
2Harey hevguyb meguired CeueflGunmiEng:.
H6060/76D FTHGHLD 19555 fled 2 Grer
OummL serest 9eSemetr Lodmid  elauiigest
dwewauyb,  GFmeveigraey,  suegmii(h
QDT GLDTGHT &6, UL L LGS HET LommILD
LO(RBEHIFET AHWeau)d GFfILOTG LOGETL 6V
sLpleysGeri(h CFidal OleualGwnHmrILI(hEm).

Gamadeb 2 6renr  Aweeud  FHLINHET
oppitd  CFGuflwev  FollseT  Afweay
AUDDIGT  HILILSET eLPeVULD Flov LI BEET
OuafIGuinmiSlesimert. eMwieas  FILS6T
FI5GL  afwiemeudler wpspLes] 2 1 aevds
GOTAILILIGISTGT  6TGTMTeVILD,  @)Ie8TLMLD
uewsflwing GFmguitd, &Sarreng(h, FMu Semaled
wyflwir LopmILb euTdiq & SALBeVLD HENIGUDHEDULD
ALY EYEI T FCudwsiv  FHylniseir
FHTGGD FULD GTTYILD  GTETOlRTLILILIHFUIGST
uLAWITS  6VIeTTeLS6TT,  eauDLg GITHTTLIGT 6T
LoDHMILD OLoLpS BTN,
OauefGumnDLIL(hEGTDES. 2 LOLPBT euLHILITEaLD
OSFAP  SHeralled BTG  HLHaS6T
OleuerIGuwimSlesmey.



8.7 s1dla) 588 LDGGOTL_60 & GOMUIT(HEHGIT
(Disorders related to the Excretory
system)

i uTensSOBMH D)
(Urinary tract infection )

Ouetsrsaflesr Amibi Geveflal(h mremip (Urethra)
TET GL DL UWITGS). B 6H15IET
LDQVS LI AMUIGT HH(HFI6D DGO, T HTHTILOHM
SLplU®D  ULPSEE  QULPSSHISET ULl
LOVSEVIGTAT LITSeflwindser erafldled Hmibr
siaruile GsmHmSletimes.  FAmibi Ceuatlai(h
BaensSled o erenr  Gananlp  QBTLFFAWITS
Amiby  pAeTD T HIGRIIL(HGUSBTED
ApibiCeaeflel®n prersded epu®d CBmbmi
SmibF  BIGTID QDT LTeLD. OS]
SAmipreleueflal ® mrer sipnd) (Urethritis) e16Tmy
Quuwr. HAmibileou Cerhmlestmed HmibrrienL

2upnd) (Cystitis)  aDUBEGTDS). GLoayyip,
AniBrshisefled oissd gnu®Bd.  @BnHa@
o 'Amipgs dApHE (Pyelitis)  eredimy Gy,
Oy 6T Faiqur  HmubiriGund@  (Dysuria),

by sflE@  weugFgip  (Urinary  urgency),
FMULIFF 6V,
HeOVg BUSFIEHILGHT Fniqus HmibiliGunda,
Guirestm A& H6T 0% TH MG eIHET6Y BT TEHLD.
Smipnssded  2upns)  agpu@io  Gursy
&G, swevaled GurTneer 2iiqdHlq
anumfesiperr.  @bBleevedws  e1Hi 2 ud
Lo(BhG LWGTLI(HSSE) @H6wILILI(hSBeUTLD.

Flov  FLOWHIFTGD  BHeVAIGBGVTEHT

mibrss Gewedlpuy

(Renal failure/ kidney failure)

®BLIgmeT  splayl  Gumrpeer  GeueflGumnm
FmIbIshiseT seaupiaupned wflwm Gureinee
216060 Gahmd  HAmdr  GeueflGuimnmid
Gu(pLoeralleh GemEDS. Fmibrs CFwedlipi
B meudSWIGHLD. ety 2. Larg CFwedLpriy
(Acute LoHOIGTm  BAGTUL L
@FwedlLpriy (Chronic failure) Y@, 2 L 6vlg
OFwedLpriied, Smibrshiser FeGlyer
OFwelphsaib, LOGT(HD  LOGTQUSNHSTE
QUMULILIL|& BT AHBLD. BreTUL L ClFuwedLprifeh
QB~LgneTSer  LgLLIqwTs  CFwedLpLILFT6D,
FmibrsL Lewflas@rpLD LIQ LI UITS S,
SDDEDSG.

failure)
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@rﬂﬂu

Ouasefler  SlmBiceeflelSh  mrembd
fPlwgns Amibiounrens
QaTHm) ahHUF UBHES UIMUILEET AHESID.
poorsetlesr anug ASleflsEn Guns)

2_6ITOT &6V

yomero@LL_a il @uiflsreusiney
S mibi@eusfled({ mremb (RS s5UUEH Smg!.
&5 oorev Gwevuneor SMBir GeueflGuimbmid
&ODEDG.

uy, Gmblwir (Uremia) :

Qusssdled  wflwn  wHmIb  yISLOlshevT
ML TEGHT Fa L' (BLI GLI(BL SeMTT6wT Wil ALE)6VLD
Lommd Eiflwirri’ 1g esflest HBwewey SAHBLONBLILIS),
wGrslwnedlest LeTUTEGLD. BISSddled B\Hd:s
Gevetenqus wyflwnedlest @uIGhLITesT 46Ty SHLOMT
17-30 1B%) 100 1068 A@Lb. mrGTULL HMIbTS
OFwedLpLINetTCLITS wywimelesr GGy
Qd55F)60 FHLoM 10 LoL ki ASHHS@LD.

fmtrss smaeeir (Renal calculi)

AmibrssHetr Gucvallsiv LgHuied o cirer Hmybrs
[BIGST@LPGVSHEITIG), 2 (HEUMTEHLD 63(Ih HLG GUTLOTEHT FH6D
Guretim Gty  Amibrs  sHs6T (1)
QUB-LIGT TS Werdlsiv 61681 M AL HBLILI(HEDI.
SOIULD FesrewLowjenr i GCFmquih HshavGeur’
ohmitd Hev umsvBul’ 2 iydser SAmibrssded
Cahigausmed Qe 2 (hauTHesimesr.  B)Fesr
Meverauns Fmibis @I_Gi)@JmS) (Renal colic pain)
eTetreild  H(hewLownnest  euellyd  Fmibrad
SUpioLs@pn  Gametrmid. Qaaer B,
@UCUICHTCLMS  2evevg &CHTL AL
OBTLHGOBIL LILD LGTL(RSSLILI(HEDS.

&lemmo (mGouvr @b .Li6miIIg 61D
(Glomerulonephritis)

QusGrmi 9egligesr Gmmil (Bright's disease)

GTGTMILD  AMLPSHSLILI(HLD GLob®SH6I6D,
6L QL IGL TH TS SN HT1d555)68T 19651 eenarTalnss
Qo  Amibrshiseflen  Hemrorreveiv

Ftigsed QBCHMI6 LSTUTGLD.  Hmibifled
Quésin OeuellGuimised (Haematuria), Hmibiileh
yosio OeveflGumiged (proteinuria), o L1 LoHMILD
B 2L efleb Camigaed @ellGamuyflwm (Oligouria)



Bens  SApSSLD  oHmid  HeoguiTed  efSsLD
bwemar  QkCmrudesr

(Pulmonary ~ oedema)

» 2 eudledr Geubmlsmiomest

AV SV EETTEHLD. T sy Smidors  wmHm)
7 Gfupor? Simicney l&l&ema 195460,

8.8 8155 29 (HuE Uy ' BureivL_coflev 2_eirer SI”_Lif
(Haemodialysis) @uedr Giflsemmb LI5S G0V
wemeoTuilev HooL_ UMD

SmibrsLo QFwaedlLpbs Grmwinetsemlesr SIL_OL WIi&H01h& & SomL_Gw
Qusssdieten péss sl Cunm soen oL Gubm 85 85l&eme&emw

BH@ L OFwedLparnGus @uss 2a(BLGLIL ASLD.
OFwHans AniBISD eTeTDLpSHLILIHLD HIBIs
oa (hLIG LI &(hafl (Dialysing machine) Gmpmuwimerfludlesr
2L a6t Qewewrdsi(hLd (ULt 8.12).
2AGEmaiied 2 6rer  OFeLaYGeuTFTe) 6wt
[BGBoTL GLPY oa(HLIGLIL Sy Hed
GBLOUILIL 19 (HHSLD. Qbp  AdLOLIL (I
BB 1gulleyy6ir eLpLD) B)BSH@LD.
Crmwnerflufiesr aadsLoas el Bbg) 67(h S IL(HLD
Bissdgi 51 anliuiniflstt Gunesin @iss 2 amay

@sseuiser  Geensl &. (G whHmib
GoSleori  oui. 1965 G  wIFD
pbemuuileyieter Skt 61"l Hlemeorey
SibSlwimeeor
WL AmIBrs b m Simicnes S&l&eme

L(HS G cmeoTulieH

®»aMUTOIHUGTmom
(Hypernephroma) stestaoyid Smibrasiiym m
Gmpmumev unSlessiu’ L Cumuneflés

@& wiuLl_L_g).

midres Qs swedlply  Scvouns Y

THTOILINmET CFidd 2a(BLGLILS: H(hailuien e ST GOOTTRIS OTITEL Sohs
O FISSLILI(BEDS]. OFebaGevsiv - @Lpadleh @aremLwerludlesr 2 1 oSledl(mibs!
o6ter  metwenilu  gerseflsr  aufiGw oT(h&&HUUL_L Spidrsd
FIMICLPGVI:Fa MIFTTET  &@HSCHTeN, 2 LIL|FE6T OuUIEBSSUUL_L 5. ShSlwneSlev

LommuLd wyrflwim Guiresimeneu b(hd@eiT aubgai(hLb.
24CsCaumenuileh, @ds CFeLSET LODMILD LTS
eLpeVdida MG @dgiemeruiest euLplGur e (h(meu
Quevngy. @bbledev TmSBILp  HeMTLomeVTT

2 WgpLcsr 2 _étenr  @&smemLwirerfludiesr
Hmibrsid 197160, 19 Fbuii 1b G SHwestm),
Caugoni SISz WHSGHESMMT

(HS Gicu cmeoTullen, (HS GHIUT&H6T
G”L%‘SSL@.‘—%@@U @“7 W{—TH’”@LD‘. @ED@ Lm&LIT eomeof] wHmIb LrsLi Gunsesr
@50 é?u/m.m 57 paugdla oL LDL'?Q’ LD Tmel < SlGwimmmeb EUNHSSUIUL L G).
FT SB[ SHHETF6V Frflwires XD

Grrwirerulsir Lo
Qrossms Sty

1o
2 hHH BLHH

lemmeroom  augHIFeudHmBHH
Cereni. 2amBUGLI SHFeud

M(BU@L'JL@ QUIQEBL L6V (APEVID é
eI Br5Basnon l
QFeudhHe0 BIPICLIT[HL_BeneTT
oaBUGLILS HHe
i Gpmrwimeriufsdr BdE5H60 oan(BLIEGLIL
g BrHon / Hroud eugsH60
. _;‘ — 2an(BUGLILS
. {:-__J" @L06dl6i1 BeIDDH6TT
qt ; . ——— oaBuUELY Heud
@6;*\_ r‘-‘:{:_-g“: @ro® UL l | 21 BUGI Byel
. -y @LULID
“‘“t"‘q—m . ——  eaBuely Hreud | Hren 2 hH
- STLENOUITE S L < CrRIBBIBD
Brdon BamBLD
Grrwireriudsst
Fersdd HpIDLGED USHW estBUELIL
SHreud

UL 8.12 @155 2erhuGLienU ellend@LD ereflul LILLD.
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o Grangned, Q@udsddeverer  @H@ndGHTsv
Lohmitb  SAeufwioner 2 liyseflst  @Lpliy
SBHSHILBEDSG. QaieuTn FHHLILBSSIILL L
855D Lbe(hLd Crmwmefuiesr 2 L gidh@eT (b
Flevguilest euplwinss OFeisSLiL(HEDI.

wrbHm FnBrsb Cunhs s

(Kidney Transplantation)

Amibrs CFweSLprILITED undl sl L
Grmuneflds, 2ACynsEwLomes
s wreflllesr HmiBrsdams OLTBIEICSH
Anibos  waHm AGL.  Foubis  waHmy
SHE g e Fuiest Qeunmlenis 2 pIHIL(BSS,

Comuneflflesr  eumfle:  icbevg  QUB(BAISIL
2 MG ST, IIEES SV 9
HITICTHIBATTCY CLPGDGTF FITa AL b HeNeT
Amibgshiser OsreL wrsl Gumii(hHesTney.
Anibos  wiHp  Ameer  HElFoFulies
allevareuns, S bBlrnasdliiy (Tissue rejection) bL b
L mLoed(h b, CBMUIBEL HLIL IeDeyIH@EMhbS,
GTHIT6T LO(HBSHIBGT HILILI(HEGTDGHT.

UML_& & (IH&HHLD

SLpblenev 2 uiiaefleh 2 6irer 1195651Ld F)g 56l
216 26T STusSDGD FDMIFIHLLVIGSLD
@@Dl_@ﬂona; 2ADLOAG| 2a(HHGULILS HEOL W
TDLI(BSSIEGTDGD.

O\Fay6iTa6lT, 2 ewialiunes LI  LeLGaIm)
aflevrhigserietr FDLILDL S HLOI®| B FF 56T
2dwambleyerer 19 el s eTiiHedluw
O\FeLHGT 2e1(RBGULIL| LOHMILD UGS BET HHGTEE
Lp@DLILI(HSGS 2 FeySlGsTn6rT.

levhigseT  HLplay  Bobaddlest  eLpevLD,
I5F FSFGTMLD LB ALDGLOTGSILITEaIS: GHemihdb
B & SFGTEDOLD OuTmeTTs
Lonmidlesimest.  aflevhigsatley 2 bGLomesflum
BaEH6T, wifldh 2Ablev BsHH6T Lommid wyflwm
BadlseT  pwewes  BLIMET  sLflayl
b semer  CeuafGummitd  eLpesTml  (LpdHSIL
QUMBHTTGLD. @L(mLbLITGVTRT  BTGULD
afleurhi@s6iT ALDGLOTIIWIT BHEBTTEH 2 6T TG,
2AGT6Y,  Fleveurnipalisefleh  Smfeues  LOHMILD
upLiues Afwear wifldh bev BohseniseaLn
uneuL g6t wflwm Bédlsernsean 2 erene.

ERGE
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= @&weoum(p:

SipSlovieiTer  &&HMTSM  mWLWSHSIHE
@&6oTm), & mbir u@GUUMiiey
OQsaImsHs Falhg &Hactlssa)b.
mbiflest pH, & e Gsmor, H1°@Lmest
LOHMID YTshseT  pHlweubhemrns
saorhlless  ep@® oL
giovor(h&er  (Dip strips) uwedTU(H HBHU
u(H Sledrmeor. & ©OH&CsHTemodS
soT(HlllgHs LWETURSHID  CPLEG
S_6oL S HIGHoT(H&6IT, (& (©OH&HEsMoD
B&enIGLo6iv WwHmID GuITEeSIGL 6o
oihicmb  @revor(y  CBnSlscmerd
©\&M600TLg (TH&(&HLD. Snhs Seor(h
OBrSlaEpd PG  i_emLulledr
Hooflullev @swevouLm  Hlemeuullev
6®6IGSUIUL_LG (HE@GHD. SHS 6oL
S b wrSlfuSlsoyeir
ep &SN (HEE DU meusSUILEH SIDE).
miBflev  &EHeHGsTon  SapSlest
@sbugiy  Blim  sel (RUGUMHET
2 (HhounGb. Seueurm Hlobd wrHlu
SDIL”_60)L_, 6)I600T 600T QUGHITUL_5 SIT(6THL_60T
Ul iuUB&msl. SHs B wIHmD
SNIBUTEOSHOW SBTHS & (OHHEHTED
SIS (HMISEHTG).

H6060760l6h L OLMID Tellbempetr FLODS)
eLpQULD Wyfuim 2 PHLIGSENITEDF).

SIS BTIHD®US6Te,  LCrmGLm
OpeLifiquwm opmid Got' L QmeLifliquim b
Lpsevhlaney FMIbTSEIGET  HrewIIL(hSesTneT.
ygfaafler,  omeOlfluet BT @LOGOSET
brgFiopleevewi’t  ugmofés 2 FeyEesTnen.
UpHIOBIDIIHETIY  SHwesflEeT  Lodmid b
2AaTedat  Amibrshiset  QBMIIL(HSSIETNCT.
Anibraddletr  CFuwied @  OUBALITTGHTHGT
BGLD.

Slermopeun aug sl (HHeh, @HLocvdserle
LBer 2 Mlehdided LODHMILD GHLOGLSEITIG)  FTdEH60
2AHW  epetim  CFweHLpEDSHTleT  (Lpigeiieh



Ay 2 (maTEng). Qués  mIEIBIGTS
OBI@LIYLD, GlerLoresilesr FHlevsiauerLpLd )enessihd
SlemmLomeverdleh aug HL° (HFHe BSLEDS).
Ouerionesflett  SHlevsemsidSlevieiTan  (LpFHevbleney
SIBT  SAKTDID  F(HWTL  BIGHTEHLIVIFHS6T
Steiuiul @, eresry  GameGov  euanarailetr
SLOMBI HTLbL LommID GLoGevmy HTLDLEHERE:SGSF
OFebdlng. owj ol jébuerer SHyeaub
19etrewn GFUIHLD SH(HEWTL BIHTGHLOG) QULANLITS
Coaflliy BraTdms ADLEDS. — AbIS (Hbs
Amipritieouied  A&GhID  FhiEw  19eTevtr
Fubir mrerid euplwngs Hmibr CeueGuimidng.

OpeLigrestlest enLowils LigHuIev, GlameirGev
amene) nmid Gy  mrerddhdlenr Gu
Qués mrerperer ugdHsafileh Amibi erHGrm L
LOGYSTL GULD O)FwIGOLI(h B

uabGaum  Hlevevsafled  AmiBradblesr
uewflaeir &L (KU(hSSLIL(HlesTmest. HlemmLoimevry
sl (B afsdms, Feraioirevsiv  LoDHmMILD
OuenLoewllest  HlevstawisBinblent GuiueiTer, FaLpLo
oa(RFeULIL SH(LpSsLd Lommid GsligHeSlssr Biio

St By
2Uiay

SA(LPSHID LoHMID g HL (KD Ll AEIamal
U sEesTmeol.

Qmiidepitd, FHmubgsd  Nermsiuioneilest  LE%
Lor" (hGLo QFwebL(hEmG. @ pLifenip, LndFGlFe)
Sraugdled (Denmsivio Lommitd @evruiL' (B Hgaud
b @ues(Hid  snewiBEnSG. Qb
Qanruf' (1 Hyautd Hi6sT 2.1 06T 2 GESTELOUITEET
o261 Fgeud GLpeunGd GLosyitb, B uil(h
Slyeutd Lo’ (HGLo G\Fevs@rpL 65T GibiT19.9 Ol T196h
2 aTengl. @aleunmi HmibIshiE6T MBI IL(HSSHILD
Lommitb HLpley HosL Lessfleamar ermsiviomeied
BLéF) @b PoLui'(hd Fies GHLpmevls
ugmoflgg) OFehsamarn O FweLIL aIdEGTDE.

uebGaumy  anmiGLonesta@hD  Fmibi
AseIb@ 2 Faybletimert. CFailliy mienddles
LY FHmenest UG migsverblatr
Sl pbHeLoGENS). O)yestledr-
2AGHFICWTOIL G Fletr  Loa¥eTLevLd, Liflay  miyLbL
LOGESTL GULD, LommLD AeOGL meruieGrITet AENIma
Qanewuibgy) GFmquiLd, Qi L mwiLd, BILo H(LpsHs
21676y S®6T CUEMIIL(HS SIS

smafler Sreor( Smbrenisend Ffunss OFWOHULTHHT Sieui
8155 201 (huGUy H&l&ems Qubm eubsi. Gesreornt SlmiBrss GFweSlipiy

SMIGOTONS  W(HS GO  DIE)SISHEIUL_LTT.  WHSgHieuflesr

<, Boungemeors U Glest Sauflesr smi Heorg Smibrsbisefley spesTemm WHEISEHS ST

W6t aubGTT. Slaufseflcr Srssams &I Gursgey @BMHIH HI” Us G (Y WHDID
Hmibrs b m S1&E ems & gesiib 6Ug b GuDLILL_L §I. 5 el kb Dimicne H &5 ems
B6OL_ UMD SIRU(HE & AP D ES S 6L b (IHH SIS OIHLD GBS 6L &&MUL LD (Hib S8 6THLD
(immunosuppressive and anti inflammatory drugs) sr0uL_L eor. Sieui &&emeulled b G&mdl

S (H &&S SlpoYleormi.

1. @mmunerfl 61ih& Gmmumey uNSléasUUL_Lq HEMT?

2. Spirssoms srerweflssout Grmumefls @ ereoreor 2 mey?

3. wmHn AMemey S&lEFms BLSGIUNIHEEG GFwnUL L Ul [H & C&ns omeorullesr

QU0 WITE)?

4.  Spibrs wrbm S&HEemss &g Hmib GFmHlemI us &SI BIHHS) 6THHE&HTE

U SH6L GUDUIUL_L_5)?

5.  Gwmuretluliesr smi sesrecoL w SMiBrssens sncrwefls s s ubil 2 bissenemL 1w

&(HSH Gl 6T60T60T?



B emevoTILIEFWIEOLIM(H

slfley BHsLD

Let go away

—,

ale Fés
LOGDOTL_ 60 5605
Syrmibs Lfibs!
e&merGeurmtor !

LILG. &6IT
1.

QBMSSLILLIHHGD 2_r6dl / eflenreyd GmuiemLl LwedTLbsd Biomed heads— Kidney
usSSFDH&E 6\geveoayD. Lletteont AmiBrssdHer LLSHHES BN BSESD Continue ereiTn
OLITSSTEMEDT SH(RSHSHEYLD. ooLlanTelq 2ert_mh CaHMliflements sTelTéHsd OFLILIGD.

Sen|_M(blD EFUIEOLITIY 6METTS IBMLIAIGEUSNS, Llemmelq Gamlillements Slmmbgl, Continue eTédTm
OLITSSTENEDT SH(LRSHSHELD.

Slemmuiled SHTeToTiLIbLD cLE0&H8n M LILLquwiedlaieTaTeunemn 666eUTeTDN&SS CaHIHEOSHbhHED
GuUg), OB -LITTE0TSH6T CLOEDEFnM60T SH60T6MLOSHBSHMLI 6TEUEUTM)| OIFWIEOLILSEOTD S 6T60TLIENSL]
Ui &1\ TeTemeomD .

Hlewguiledr euevg) cLpemeouiied &esolILibd LILIquiedlgeTereuhenms Caimhesbha@&o GLng),
Qb LITME0TEEIf160T LITEMBISHET LOHMILD SHSH60T FUIEOLIT(HSEMETILLD SHTHEIO\STETETE0ILD.

&116) 55 L06TUTL 60 Qem6voTiLl L& SHl60T 2_[T6dl:

http://www.biomedheads.com/kidney--nephrons.html

* LLMBIS6T SiemLmemsSn@ oL (bGLo.

L]
B130_11_Z00_THM
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&M DI

BHWIGH S0 SH61T

!

gl fuwsv GpLfigsh amiyemnf

l

D
—

GUEMLIL_LD

OpLyTell (BTHHHMS 6ul9BHL BLD
FWBTeSH6eT CFUIL B6VS)
SlenmLo(HeVM60 l
6% SNWHHD

E26610L_TGGENTLO[HEVETV

GOBEBMS
GOBEBMS

A4
> BsGeoTOIL6TaT GlFeudH6iT

Qrefleir 1 Eh2ICUITOIL60T&l6dT
21,606 TetvIegTedT 1D6WINL_6VID (RAA system)
|

21,6h23CUITEIL_6i1&60T |

Y
,6h2CITGIL_6T&leom I

g LA ety

A 4
SIL_flerevd TGl db61o

Y
l ADH (eu@amriy&leor)

S1606LmeTvIRyT6d l
GLoD

— !

oL wimiiigery @enrFIIL_ 610

(ewLuyflendenoSmibi CLmBE)

: BeNMIDHEVENY (BBIE)

&Sfﬂﬂ”” — Br&H55Pe0bHs @BaTomeVTT

Gro$s 2AWHSID ol Hroud 19M6HCHBEHSIILBGDBS.
Gy ” l

PCT / Sie0iemio Gi6iT BISTTEHLO60
@HE &enoHaTev, SiNGamideviD,
b, Gamouwid, wBBID &CenTeny(H
Bem®o augHresSainbs 05
CFuimn 2 BepFlILGHBS.

|

Camsired susnenelet EBHIG HTLDL|
(2 dHeurGumfleiadst auPuired GuisoL|
BLHBHEV PeVID MY BHTIHHEIBHS!
BT QeueGIBIBMaI. S 6me0 Na*
BBID Cl HFeubHed HbHd
meUBHBLILBDMBS.

!

Cameiied euenaEUTT 6 HITIDL
(@uBmHa Na* OFuwevNEG HL HFH6V
apeold 16IBID 2 MlehFLILBBMSI. Hi
GeuefGuipieNSHevemev. Cl- Guleoura @

1Bei(BID 2 MJlehFLILBHMSI.

!

DCT / G&llemid Si(h6iT BHIsHTEI60
(Heur@umfleiiasit auPuiTe GulsoL|
BLHSEL (PeVID BUFHITeUSHHE0BHSI
b e o pehsliLubGEHBEH. Na*
B BID 2 MlehFLILBBMSH. K
OeuefCUIBBLILGBBSI
el lgewl_uiflendeiv Fmbi OLIhHBEG
61EIT).

< mamBLITH6EOMIDEI

DHBID

Y

!

Gaaifliiy Bremd (GLevaHerien
GIHS0 QhE BoLOLBIBBSI
aibTCUTTleTd6T eumPuired B
18601 BID 2 SlehFLILBBMBSI.
Quiliguytieor EenL_Geueruledmba!

Y

H*, K*, NH*, &flwrligefe ompid
HIfD SNOGORIBET HT6NTSHTH 6T
2 66 aIHISHBGH6T CFBMEI.
@6y SMIHT emamLTEL Tedh
SHENMID DL BB
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&a6V& OVFTHSHET

(Glossary)

al_flwev Gmiflyfliqs @uiemL (H(Atrial natri
uretic peptide) @suidgSletr Y flsdafled o crer
gL Gt LoGuirenaL” (hHerflesr
SI5eTEaMNeONBbg (BdF ClFedE6T) GlovaflauhLd
@p  undoulienL(p  enmiGLomer a7 Mwed
GoLfluyfigd Quiedt (B A, 2wi Buss
SApSSLD, pmid oL pLudHFudest  Cungy
QUieutien (h anmiGLonest 2 (heundlesima). @&
o L edletr B ommip GFmquitd FLobleeveniid;
&L (FLIL(RGSIauSeD F(HL(HSTDS).
@uoroneoflesr  SHletoraorsSlesr HiD (RS SID
(Bowman's Capsule hydrostatic pressure) @gﬂ
OuerLonesfler Slevaremsigdley 2 6iren BiLoddles ey
Qauafli(Bd SH(LpdBLD A@GLD. BalaLpddLld
OuerLoresfletr  Hlevorewiddled @ mbs FHraubams
OuaflGuw 2 hgifeTng). GLosyiLd, SlermLomeverdieh
Qnbg  Ouerioresfletr  fevsessis L@  FHoaid
g S (HBeId@, 618715 OlFwievLI(h BT
&nilg&sev  ©IbsOrmesraser  (Cortical
ADTS G OVbe-LITTeTHEBLD LDessiliLi@d) (cortex)
ued  CHretTmibleTmerT. AT,  HITTIGH6D
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LoDMILD BBUISHEF ST GTGH CLPGHT M| QUGHEBEHGTTEHL
19flgEeuLD.

9.3 oTWIDH &O&F (S G) &HOF
Skeletal or voluntary muscle)

GIVILDL|S SHDFHGT, FHF bressiser (Tendon)
GTeIIL(HLD  OMFTELGVTEGT  @MLPFET  eLPGULD
GTEYILDLSH(GBL 6T QewesstsSLILIL (HGT 6.
Qableuny  s®FUD  SUTAEGT  eTewLD
SDFUNDLS SNHEDDEGTTE) AevIanal. a6l
FSDF FLpULd BTN LPFH6D HUNTSHBUT:ETEwT
GFF Gunettm SIGDLOLILITGUITGYT HOF
BiesenflapLpsenTed (ewLoQuireeuliflevseir)
2ANH. Qwes  FswF PdLpdG Qewewniins
Beraurddled  oerenew.  QL(H  OIsss
SOFUILLD  F5LDIbSI TG Qaewitiysdla 2 amm
eT9eLoflwitd (Epimysium) eTeTlILI(HLD. @@]@@Jﬂ@
sunfldleveruyp  (Fascicle) — &nmluyeter 2 eom
Gufledoflwitd (Perimysium) Tt iL(HLD. §p@IGIeUT(H
SOFUNDLPEDUILLD FHHmujciTer =)
ererGLreoflwip  (Endomysium) <H@Lb.  [BLD
QA(BLILSSGET 211q LILIGDLUNGVTEE BLSSH6, 6 (hS6D,
Bh&ise,  e1upHiBev  Gumetn  Uewflaeatich
FRHUBUSTH — Qodes  Qudbd — SDFHGT
61681 EIGmmLD (LLLh 9.1) .

9.3.1 eTenIlbY & em&uslempuslesr
I) 60T 600T GMLOLUIL|
(Structure of a skeletal muscle fibre)
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DALOLILITEGHLD. OpLOLITeVTETENa  6(Th
oG g BB LpEIHEHBLOT
garfluesiauns wpigdletipert.  SaFuilenLpuiled Licv
BbeTGaner augar o L Hhdhae FmFGsmolevibLom
(Sarcolemma) eTedTILI(HLD 196MTTEULOT FaIGT6T £5b
ADLDIbB| VT GITGHT. SoFuilenLpullest
oFL CLmOernFid FmyGsmAennFio (Sarcoplasm)
GTGUILILI(H'LD. @bl  HewerdGHTGFILD,
oGur@gGermier  whmid  FrFGHMienTsF
QUEDGVLILIGHTGET G ASNies 2 TGl
@LCuTEGGermie  cT6TLSG  SaFulaDLpEe6D
STeIL(RLD Flauliy BHlnF FHeuns BDWM@LD.
Qa1 aiGLongGenmietr Guiretim AdberSleganes
FQU(HLD SHGTELOLGOL U B)IBLDL HUIGSIHEET

OFTevT.  HeuTF Bobun@io.  @ubBnLs)
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831 sFulilenp CFwevLm 19NGsH Coenauimes
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LGWITFesT Hdanar smFuilevLpseaflsh 2 cirer
SOFLIL|THAIBCT 24SHLD.

S®F  Flevenilanipufietr  Berd  wpLpsID
2ABES(BHSS AL T5S) 16/ LoDmILD 2L [T5F) GD
UL @1 6T BTG ILI(HEGSTMET (UL LD 9.2). AL [J&d)
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UL L uleILb AL 7SS Gewmeurnast H L@ 61enib
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aibleunh H ugdlevwiuip M e1651e0id AL [755)
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O GITGTEY. Hlq5P BMLPHET A LIL 6oL LP(LP@IGILD
Bevsr(p smewiiu(hSlesimer. GLoevedli GenLpser
I UL L L@ udesr ARV IGE))
ol Hletnd), A uleLuled h uGdeumr
1bassr(h srewtiu(hFesimest. FrrGar6levidLoTAIGHT

o ' @Lplay @mIS&uTL (hd GLPGOSEGIT
(T-tubules) 2 (HeUTSHGHUSHILGT A  Lopmib I
LIL" 6DL H616sT FEIILCILGHS UGG
QL LILGHUIILD BIGOLOHSIGT GG
@ungF @&Tco BHmESH6TI0 ABH G
FrL_iTeor @\ &Fmed
@&6v» HOFWlmW/ &one
[Hl6sor 6l L
Glermerolom &65i6) FmidbCsm@eviblom
&l GLmSlern&n FmisGasmiSlerned
er60or G Qlerrm& sni&Gesmllenrms
aemevlI§ledTeoT 6L auemeuI§ledTeoT 6L

9.4 HOEFF HHHHU LIShisafleor
SO

SDFF F(hSaF CFWevTes FHFullen pserled
2 &6 gt HID ®LGWIFGT GTELD
SOFL YIShISweTF FATESSH (ULLD 9.3). HlghHd
QnLps6lT LOGUITFIGHT GTGSTERILD LTSS BTTGTS).
@)ooy FNHODFANTH 2 TG, Qa0
LOCWITHGT  epevddm mitd  LEGTTaLGWimlest
eT)itd  GLonGernGlogmed 2GS
Qaidleuny  BGIIELOGWITFGST  eLpeudda mILD
GL®OLWITSS  HTHHILGT  Falql CHIGTGIG 6
SlILGHmwud Ffw euted UGHledwi/b
OBMGRTL &I  GLDLWTNT HTdHle) HGULOTGT
5GgrewoCunflggis  (HMM)  eumed  Ligdlulled
Bovgauner L5GgreLoGuindleyio (LMM) 2 6oyt
SOVLILGEID  AdigetT  Qewewiuyd LGS
opmid ATP @ewewnuyid LGS 616t B)yeser(h
uGSHEeT 2 6irenes. GLogyitb @aledl ghlev ATPewi
Fosds@Hp  ATPGwsiv  GBiduyp 2 6Tengy).
QE0IBTSH  FWFFFHHSFSENSTRT  ADDE®V
ATPeow  FSLILBGT  eLpevld  HeMdHGS D).
alGleur(h GLosvedls @evLpuid, 9etresl Z)p
HIGGT  CLPGVG:Fn DIBGTTCY HTH. A 68I6D
&Caryeumy 2Hiqest LG (G Adlqedr) LommiLD
QvLp AiqetT LGHlawer (F udhiqetn) eTesr @)
UGHaser  26rerer.  galbleunp  GLlosbedls
QevLpuyid Ber eunddled etresfli @yevst(n F
2AHIGeT  QLpFETTe)  Hevaal. F o diqedr

(Monomer)
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oT6s1LIg GLomGewnGofld G digesiledr LmedGor
2A@LD. @FeH wLoCuimetr @ewewnyd LGS b
2 erengy. Gosbedlis @enLpudled, pLpAIGL(BSSILD
yrghiseriet L GymGureioGuindlesr (Tropomyosin)
ohmitp L GyrGumesfletr ASwIGeT
2 6iTenenr. @)awey 24519681 LoHMILD eLOGWITS)enL 65T

(Troponin)

Qmewihg  FWFF  F(HSISMEHD (LPHIS,
L(h&IFHIGETMENT.
9.5 860& & (IHbiGD eflSHID

(Mechanism of muscle contraction)
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TQIDLSHME L emLoLiier [Flemeosemer elens @D euemLLLD

VIS HMF
@oamiyd DHai SMED B [HB6N @rH55H GP0HEN [BTIDL|6TT
ST BmPH6T (QFeVH61T)
Fri@smrGevibiDT FnriGasmienT&ID 60 2 L &H(HHEH6IT
griGsrienrs HENTF ‘@ _ Slem 616 T g6 mBWIE
ST pismemip 1oL GL T medrLfuim AT Germiein
L Grr@umediedn ),8519 63T L_GyrBumento@uir&eir 1o Guir§eir
Qeveiw Genip B9HSH SEPBH6IT
I
Fri@asmowir
FMI&H G Soemp Csm_un(y Qapailews (Muscle tension) eTGMLILI(HLD.  LIGH

(Sliding Filament theory):

QsCsmunh 1954 D BB BT en
F. apdeivad (Andrew F. Huxley) ommio Gprmevrs

BLiG&ig  (Rolf Niedergerke) — GIGHLIGUTHGTITGY
2 (hQUMTSSLILIL L &) @G umigelr  Lig
@O L BerpedLw  AHIGGT  LODHMILD

@LOBWTHGST BwLpSeT QS IMIeT L% QSIS
QavLpEnsl. BF6T cllanarTeunadd; Hadd g (hdhdbLb
anuBSlesimgy.  B)bblasLpeilesTGLTg HHmED6VLI
LweSTL(RSSUBSSTDSI . SEOFIF (1553 [6lBLDAITED
2 (BeUTSSLILHLD eiand 6p( LG BbTd%GauT
SAevg 6THTHECuT  LWGTURHERIDSG. HF
F(hGESEHNTD 2 (BTG  evF  SDFUINGHT
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SADVE| FDLD GIGHTLIGI FDFF F(hI:ESSNG,
GTEHIIG HDHDED HGVVE GTDL ASGLD. HOF
H(HIBLD  6TehTLL SdFHarile @ipeilanFeais
TL(hISIUSTSHLD. D5/ QUp  OFwevg,
BBLOUTSLD. SMFD FIT6 GTOTLISI Fr(hdbddhlasT
Gurg o (meutenr Qup lensaw afl(hallbseb
ASLD.

GOLDWI [BILDL| LOGESTL GVdIe0\(hhdl @wids
Booy  auplGuw  Sieiuliu(Eein  BrLbL
SIBILD SWFF F(hSFSMBSD HlaHGHEGTNS).
SoFUfaLpuileh Quiss IBTLDLYLD
F1iG&16levLbLonad @eneson Ll Lb, [BILDL SEOF
Fhdliy (Neuromuscular Junction) ehevs Quidbs



wdardsl (B (Motor end plate) ereTlILI(KLD.
QoS  BILDLUSHTGIL GO QUhBHEL ULD
Gurnal SASF dL 6 CHTaneuatr
aN(pelsHLILBETNSI. @)% FITGHTOeVLDLOTENGD
OFwevBlenev LoletTaT(LpSBdemS (Action potential)
°_(HUMTHGHEGTNS).

Qs CFwevBlaney LOGTET(LPSELD, Liey
HIGH S BT ML IBDNTS SIGEDGI.
GISGUTL (D &Lpedlett auiflunsd  GlFedeyiLd
OFwed olehTan(LpdsdFletr  aflemaneunsd AFs
2AeTeN6VTET HTVOENILD AIesNHGT FTTGHTINTTSF
auamevls  196Testeled\mhg  OleueGuwimydleiines.

Fri@asmdwir

Qaiautm ubHsHGHern STevFwid Suwicsilser
GLosvedls Bewrpuiepieiren L GurGLmeflesr eTepiLb
LTSI 65T B)emewsiflaiiment. OLoevedlis
QavLpufleyiciTer (<19 GHT) LoGuITSIeT
Qe i_sm L GunGunenLoGuirt&letr
OauaflsOsTeidng. Qhbsd OFwede LSS
LCumHeflesr  saeliu@gdu et  CFibg
GDISSLILTVSSanerT 2 (HUMTHGHEGTNS).
GOISGLILTe 2 (HeuTSHSSHTOUTS  AHlqasT
ohmib  @LGUTHesT  Abumer  Beewhs
2AHCLTLOCWTHIGT 6TELD LTS Fa L L GOLOLIGHLI
o paundGEnG. @UGungl, BImDHUSGHBILL L

i ealiibii b= 51055 GlmI

4. enwBWITH6 HMm6evLILEGH
Ul LOuGsHev ATP Brmm
LU@GoaLUUL (B ADP oBpid Pi
26 IBBILL G, e»wCwITé)
el HMVLILGEH A6
DB AMBEL OlGBTENTL

LU Igul Henevenil SienLSBaE.
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emLDBITS6HT

3. UGG UTeVD HaNdHGH!
Hfige0 ewCuirGani st ATP
Bwamb 6L AHIODISEID,
MBUITHEIG@GID WL LI L
Q&ML UsvsTaToemL HH
mIBWITET6T Hem6VLILIGS)
BNy RHHEHI HONUTHE

OLosvedll Eemip

:
L.JKVD5

1.&BISG0 LUTeVD 2 [HeuTHe0
BBeL HIroIwl enoGUITHsr
HEDEOWITEINSHI ADIQ6NT HENTF
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2 (HOUTHGH6D

2. 9BueollE elams@uidsid
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eyl AGHBEH. (GBHEL
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FS@LILGHID B hbs AhHigetT  DedLpB6IT
aNpalgasripEeimest.  aoGuindlesr LhessT(hLb
FLpat1ny 2(BSS 2diq Cann(h Gamenmibg (B
H(Hd% FLODFEGSH SWTTHTDS). (Qbs Bids
LoTevgl  ULEGY  LweTU(WSSILIBLD  SHI(Hiesr
Buidbad 515G BHITNS)). SDFUINDLD I (BhiIELD
] NDFSBTEBD OBILIhSH L  (LPED
BB EGTDS). 2451q 65T PGV Fa M) HEDGIT
LCWnSesfledr eeVLiLGS), 1enesuidal, 2 6T Gar
BEISHN 96T (BellbHletTng).  BbBlBLPE S
QMg  BFOLOUDGISTD  GlLoebedlenLpseir

FnysGasmilwiflesr  eowliugdleows  Cmadd)
[bHTEGTDS). BeIeunmiss O\ b/
GISSLUTD 2 (HUTSGYILD 2 DL SGYILD

sFleLpsafle) Fmihaemev eIDHLbHSSHISETDEN.
UGV, HI95%5 LopmILD GLoecvedli QenLpserlssr
horgdled @aerired 61h% LOTHDAPLD Bebenev.
AHIQ6T BLpH@HL6T Bewewihd I GCHT(HH6iT
Q) IEEZ TN [QGIEIN 2 GTGBIGS)
OV EEN N OV ) FriGambhwry BemLd
@dDISTNG.  @setr (wpigailed FaGHTLAWIT
F(HESEDS]. HOFH@HSHHTE HIGHTL 6O LODMILD
FTevdwip westsefletr G%mLr GeuefGuwmmLd
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Hm&uIlLch Sicveug) emwwieugdl (Myology)
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Y HWbBH! MEUDHH6V )
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S bIg6 @emlp FTT@s Al
MWIILNGHHEG bBHMmBV (HMFF &i(hEHBID
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EMIDUI [BIIDL| LDGOITL 60 &FLO&H6mEHEH6T ﬂsiﬂguj
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|
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Fwmas Qrb@GHLd wedT BFFHHSS BHlEHLpa)
QBILIh&l BOLOUDIEDS. @uiddd FHTeEIL 6D

16)GSTIDGYL_GHT, STevFwILD UGS BHGT
FmiGasmiennssSlepeir LOerrd
CFISSLIL(HUBTD — A&HIQehT  BwLpserisdr
eFwebL(h LGS winest Qewewsii b
LodDSHLILBSSTDS.  @FerTed  oGuiTHlesr

QavLpaarilett  HaeVLILIE 2dhiqetT BewLpi /L 6bT
Qanewnu @uievraniowined, 7 CHT(HH6T LGDLWI
Boowdgd  OFevdetiney. QBNGS  SdF
BATTRUMLFH6V 6TesT M) GlLiwiry.

9.6 GTYIDL|SH BT 8 (IhEb8 RIGDEEHGIT
(Type of skeletal muscle contraction)

SDFF  F(HFBD Bh (PIHGTILD UMDSHETTSE
aIs LURSGSLILL (HeTenest. Aemeu goCFTLTesfld
(F0 QupaldsF FHBSESLD) FH(HABLD LODMILD
2CFmOo M (FL0 BT  FHEHLD)  F(HIHHBLD
AENIGTUTGHLD. SOFUNDLOHET F(HrhiGhLD CLTg)
soFuilavipseflest  Berp  oHmib  SHeunnlest
B pailanss FesTemLoudleh agmu(hLd
LomILT(HS®ATL LTSS SFF I (hdHHeo
AUDE ADLOEDG.

e @&m_neoflé & (H& &I
(Isotonic ontraction)

(98 — &F1o1d, GLr168T — B LpafleadF)

Barcuans F(hGEIHHCUTE  SFH6TleT
borddled omhmid  THUREGTIDG  AETTCV
Bpailenguieh omhmid ehuBeubledenev. Bk,
° (heunSSLILI(HLD aNenFuiled 6Thd
LOTDHDLPLOIGHEDGV. GT.&HIT. LI@H HTHEGHH6V, LoHMILD
L LDOIIGY HTSHGHH6.

B8ameloL”_flé & p&&ID (F1o Hors

i (IH&&1D — Isometric contraction)

(29G&Fm — &LoLD, OULoL” flG— Semay (1) BerLd)

Qe F(hd:adHSTOUNS SFUlGT BesHed
LOTHDLOL udlebaney  AaTed Bl pailensuiley
wrhmtd  agnuhEeng.  @sered Qi
° (HeUM&SLIL(HLD leFulaiLd LOMMHLD
TOUPBSSTDSI.  T.HT.  FHUDISH — DBHETT6)
ST@EFH,  AbB  GTOLW®LIL LML
BIThHIGHSH6D.



, STRIDYS &H60HE

LEI&@&@Q ~ &lowerdsGameneor
-« “eofuor? u@UUmiey (SMGA):
: SL_&H6IT ofSimirasofleor
flowerwm i R &
Slmemeor et Homwssafleo
2 isHe Gengpomer  (Biopsy)

@alwiuHSDE. Homasafleo 2 erer
SlomorsBasnmoncr dorellL 2_&ob
1HlemeowieoT (W HMIWITED. ST MHl6oeor
Hleweo 2 1 puliHFullesr  Cungy
Semaullgpieirer SlemordGasTeRest &ITeor
,MHM6O Yoo Gb. Geyid, 2 1 65160
@ & Bl 8 58 O u L ([ or ar
HooorsBsngmaryb, fHeor  Gmr
@&weoum”_ ()& &iTeor D MHMHDHOS
&S aerTiflons wrHm Hlaspailco

U@ & m &l eormeor. R
Slomon & Cameneor epood e MHleo
IS S 5000 & ©H&GsMIeD

DIOGHOT 2 _oTorer. &Somway 5000
sofl5s
CLP 605 86 M) (6TH &G & FIDIDITG)ID.

& ©H&5@sMIeD

6TOVIDS & & Uil o1 8 61Tl BT G608 86T
(Types of skeletal muscle fibres)

SDFUNDLPEHGT F(HRIGLD Gousd,dhletr
QUL  HIFBLOTHF  F(HEIGLD  HOFEHCT
LODMILD [BETGSILOTSS F(ThAIGLD SFHGT 6168 Z\h
QUGHBEGTTHL] 19flSHeuLD. GLogiLd
FDFEFH(hSSSEHDGS GapemauLimest ATP-
2 (haundaddlett  2iqriLenLuiled 2AderOleGesnn
(Oxidative) euend LommILD FHewerd:CHTee6 Fensay
(Glycolytic)  euens  616v1d;  FHEFUNDLOEGT — GUMDSE
u(hgstin’ (perenest. Abs Hema ATP- Guishv
OFwebLT(hEmend; O\sress eooQuinflesr 2 6irer
sFIDLp  FIASLOTSF  HHEGL SoFUI®LD
6T MILD FHemihd 2166y ATP Guisiv QFweOLIT(HB6IT
OB e BISTRILOTSF FH(HEGLD SdFUTEDLD
TGS MILD DADLPSHSLILI(H TG, 2455
oTessTaRsTlbemSUiey  anLoL GLmaTessTg fimeneuuLd
21$)% 2166y AderOsyesst LmsvGuL” ermm (Oxidative
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phosphorylation) ~ Sma9id  GHD  SEOFUNDLOSET
2delgCarin  Q@evipser  ereliL(HElesTDE.
Qleuans HmF QLS AsHarOIEgeT LoMMILD
2 GuorQyl L LI AV BOFHGHHD
QULPBIGUENG BTSS PLLSMSF FTTHSICTCNG.
c16e01G0 AFHerOGeND cUand HEFUIDLIHEHHS,
Hauti) soFullevlpser (Red muscle fibres) eT6dTm)
Q. §@h Flev L GLT HTeESTIGINLITSHEIBLD,
2bls  crasenildemauiley  FlaardGananevigd;
OUBIEIH@HLD LoDMILD 214$)% 66y FlenenbGamegest
GCrlliyto  OBevir  FdF  BLPHEHS: G
SleavardGarevevigd gamsuieLpseir (Glycolytic fibres)
ety Ouwig.  eLoCuinGCemmisst  @ebevis
SFUNDLpEET Olouarl BlIDLOTS 2 ciTerest. cTerGay
BN Oeuetsero Flnd saFulievipser  (White
muscle fibres) 67687m) GLILILT.

el SFudenLpsaar  GLom@&mIigL L
LpedDUied  eLpetT)  euenSHHETISL  LflddBeULD.
ey Klgnesionest — HsegGaihn BevLpser,
81115 ~s08gCardp @ipser opmib gifls-
SevarGareanevig & @)MLPEET 6TGTLIGTAITSLD.

1. [fBsneoner — HdhellgGaihn @eipser (Slow
—oxidative fibres):- @)aileuanss QanLpseflch Genibsp
955560081  eoGuindlett  ATP&a&6r  brmm
UGSSLILIHSGHTDET. 2AewT60 Ablb 2anay ATP
SHMET 2 (HUTHEHEGTDET Qalicuens
Qevipseir Hevr G, GbILf GCFwehserter
bevs_ gy BFF6v, Gunetiimesteummled
uweTu(hEletimest.  BeSSTL KT QL LB
afyiflast H16b seavsFulle @S5G SaFUTeDLPHET
245 % AT D_GITGITGHT.

2. gifls BsedlgCanim @evipser (Fast oxidative
fibres):- @aleuens @eLpsarled ibls ere)
aLoGuwinFest ATP-Guisiv GlFwievLmL L e 215)%
Heney ATP o (heundsiL(hHeinest. Beleuens
SOFECT Siflbd OVFWIGYIFSG 2 HBSHH.

3. sfls - SHoardGammeigds @evipser (Fast

Glycolytic fibres) SewardGHTameviq &
BavLpaarled LoQuIrTFesT ATPGusiv
OFweburh  @BbEIVID AHB ey
ATP2 (haumaudlebeney. ag0evresiley  @)setr

ATPS&@BSH ST ASMILD FedendHTameFlsiv
2. Baleumns Bopser Hifls, Sallgs
CFWEHBEHSHG 2 FHHAT. GI.HT  GQISIL
STSDS 2Ab) 5 Calsddble) BL_dd6b.



9.7 aTepIbYS &6 &UINGOT L6ooTL|&5 61T
(Properties of skeletal muscles):

6TQVILDL|d> HEFUINGST 4 (LPHENLILI LIGESTL|EGTTGUGT,
&lomii & &5 Slmeor (Excitability) :

LOIGSTETGUTL 60  LoDmID  Ceud)dETeuTL 0EEHHS,
agnu  fleeryflbg  F@HEIGL  HDenddHd
Senigd &g Hmedt eTes1lIL(BLD.

&(HikIG 1D Slmebdr (Contractility) :

SOFHT  QWTHSLILL (HGTAT 2 MILILBGT
BHTEHBILD SGSTMLD Fi(BhIEHLD HIMGST ASLD.

&L 5 8IbSlmedt (Conductivity)

SO BTG (1 Ligbieh GTNLIL L FyTe8sTL VTGRS
oy  SOFLULGHF@RSGHLD  SLISLIL(HUS
BLGGILD HMGHT ASLD.

BL_&&Smedr : (Elasticity)

SOFWITEIE B Sl b6 LOGST(HLD 6T
2 GTemLowITey  @uicbl) Hlevevenus  HGHLUJLD
FGTLD LOL g6t 616t 1LI(H1LD.

9.8. &1__L_&1D600TL_60LD LD MYLD D15 60T
uanflseir (Skeletal system and its function) :
FLUL &  LDGSSILGULD,  GIGYILDL|&GT  LOMMILD
G(BIOBIDFGTTE) AT  (h  HLLGOLOLIL
2AGD. Q& smeveriFFudesr  Gurng  BEH
2A(BSHOmhSHI CHTHTMNIL] AGLD. TYILDLIHET
SOFH@EHL 60T O)_6b7L 1657 (Tendon) eTew1LILI(RLD HenF
IBTGSSISATT6Y  Qewewsrdasiil (Hherenes.  Qeal
6TQLDL|  LOGRTL Ve OO GHTeL  GLimed
Quisss Cramauuines sl AefsHemg).
FULE LOGRTLGULD BLDHTGHT (LpedDUIeh  eLpadTm)
QUMSBLILI(HLD.

BroFi’ L &b (Hydrostatic  skeleton): @aicuenss
FL L SLoMe8IZ (SlgauLd Hlenmibs o L Ligdlevwid Fh]
BOFHT ol plbd HGLOLIL] 4HLD). OULDGHTEDLOWLITEST
2 | GUGWLOLILY )BTV (LPSIS/BITESSIND
alevhigaafley @& sremniLh s (1.5
LDGSSTLI(LD).

ymn&FL L &b (Exoskeleton): @eiauends FL' 1 HLD
wp&I& Brewmn o uiflsefleh srewtiL(hblesm).
Qa1, 2L elest UpLILGHUI 2 6Tenr 2 midwines
LoHMILD  HIGGSILOTGS  LIMTHIBILIL]  AGLOLILTSHLD.
(6T BM.SHILILIMGST LFS)).
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(Endoskeleton) [ YN
(T QE RN AE i 2 1 cOlgyyeir
2 GG, GTQYILDL] LOHMILD & (FF0IBEVILDL|HETTCD
A& BAIUGLOLIL] HDFHETTE FolplILiL (HeTeN
(6T.5IT. LDGYTZHGHT).

DASFFL L &HLD
FL L&D

Lo lE6sI6)  ABFFLLFLD  GTeWID  GTGILDL|
LOGRSTLGULD 206  GIVILDLISQTTEVILD  LOHMILD
O BFOFRILDLIFETTRYILD AGHTH]. BID LOGESTL VS
Qn  umssIHE 1V fGHCUTLD. 24D,
QFHIFL LS oHmIDd @evewnymiiiyd  FiL1 HLD
AENIGTUTEHLD. 45 & FL L FF6D 806TeVILDLIFHEBLD
QevewnymiigF  FLLHSFD 126 GTeVILDLIBHEBLD
2 6iT6rrest (LLLD 9.6 LODHMILD L' L eUenEssT-1) .

&FL_L_& LD6BoTL_6v5 Sl6oT Uetofl s eir

«  @aleueLoliy 2 L gVIdd& 2 miblimest
B L LOLIGHL AL/ 6bT L@fuFiiiy
NenFd G T 21 6H 6TeOL LI
STHIGEIGTDS).

o 21 GGG HEGUWITET QLG QSIS Fhd]
26T HlTaudlGEnG).

©  OLOGSTEWLOWITET 26T @BMILILIHDGNTLI
LIN&IF 1SS

o @revFwiLb, LretoLigsiv GuiTedim
BTEHILIGE®ET CFLOGEHGSTNGI. GLOGILD
LD(@hFGITITGYT 6T6VILDL| LDFREDEILT Lighbluileh
DHMED LPGULDITEST GIBT(LPLIGHLI
(g emrfleflFar(h) CFLilsElemg.

o GTILDLECeTT(H BB L
SOFHGBL 6T CF b OUBLDLCHTOGLITED
OFwebLL (h @ LIOLwFFHSSL
LwGSTLI(H ST S).

o 2AbS cTDLDWD FThISS:Ta U QUGS
SH(HUSILD, QIS AS)TeYF®ET eTDLIGILD
6TeYILDLHCATWITEHLD.

«  &leVIT 6TQYILDLIHGIT, LiGhd: GLITGST)
(LPGITOGTEYILDLFGTIGST LIIHGIT LommILD BevetL
GTQVILDLIHGITIGHT (LPGWGSTLILIH) 24BN
Q) tuzefleh @dsd FlauliLigndaer LoDmILD
OlUGTTILIGT F:HET 2 ML)

O SlesTmest.



9.9 &&F &L &b (Axial skeleton)

Qisd FULHD oL 6deT  WpHFw  AFdF
2 (IhQUMTHEGHEGTDI. woatsrent_Guwin(h,  praug
(@owmii(p)  eTeby, (Lp&HOBIDLS  OFTL T
LoHmId Lomiyd Fa(h ASwees AFHF FL LS
GTGYILDL{&HGIT <ZhSHLD.

1) wesor oL Guim(hy (Skull) :

LoatsrenL Guim’iqed (ULLD 9.7) 2 6IT6T 6TaVILDLISBGT
BLMQV  GIQYILDLIEGT LODMILD  (LpSES0)HeVILDLIHGIT
ol @ OBTGLISNTS  ALDBSHIGT GG
OLoMSSLoTS 2 GTET 22 6TeVILDLHGITIGY  BLITCV
6TQVILDLIBHGIT 8LD (LP&SHOIBEILDLIEGT 141D AL MBIGLD.

SHUTEVID

[(5:3)
6TGVILDL| & 61T

LOTFGILsVIDL

BUMGY  GTQYILDLFGT  eLpanand@ 2 midwimes
ungsiy Geueflyemenw Heflliugmed @ana@
epewanrtl G L &b (Brain Box) e16b7my QLiwiry. @)sest
O\BMGTENTeTeY FHLOMT 1500 HOFLO. AGLD. BLITCV
GTQVILDLI&GT  eSWIeL GUIGTD  ALOLILGHITED
ADFWITLOD — DewessidaLILL (HETETGT.
o1V &eMeD epiflanewr o &8 erquiibl) (Parietal)
gflavewer GlmGlgyiibry (Temporal) 4bhwenauLb,
HIF0evauby  (Frontal), 19 fleteuitbyy  (Occipital),

&HLIMeV

Ry =)
L JURES

HTENJ 616VIDL]

BGaTeiTuL emL 6TEVIDL]

efleor
STEUIDLISSTT GoBens 61eVIDL
PHEBMIDLS
Q&L
psTGlsTauIDL )
@Ld DT 6TEVILDL
Q)L@&SdT . SI6V60IT
HHOeuIDL|
6UT60 o ]
(peTGaTEIDL o6WNdHBL_ (B 6TEVIDL]
1 9 _6iT6NMMhIENS  616VIDL]
LIGLSVIDL em LIl

(IPIOMHIBTEY FloveV]

GHBTEL 6TEVIDLIH6TT

aiBpl ussd CaTHBBID

2 _6iT6NMMKIGBTEY  6TEVIDL|EH6TT e

BHT60 A6V 6TEVIDLIEH6TT

j— b 660 6IQUIDL|EB6TT

@bLIY aus»eULID

OHTEmL 6TEVIDL]

ouwir

<dyeor

WaIGU ussdh CaTHBBID

ULLD 9.6 weufl5eufl6dT &1L &HL0600TL.60LD
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FieUGITaVIDL
APSHDSEML_&
S GILsvIbDL|
sroLfenrmiIB  6TeVIDL
BHEO6  6TGVILDL]
GIHLOMUI[B  6TEVILDL]
L Eing

S Liuwiensento
6TEVILDL

601601 H60T
SUMEMGILIGVIDL]

GLosuFHmemL
BBHTENL

weryng Gamhmbd
ULLD 9.7 wenflevfledr LoetoremL Gl

e1omii(p (Ethmoid), Lommib <LILJH&U 6T6VILDLJ
(Sphenoid) ~ ufluicyr  Feoll  GTGYILDL|FGTTEGLD
2 GITET6YT.

QuT QL eipi6d 2 arer  Quifl  FHewar
UnFOFeld HIETIT@GLD.  (LpHH0\EeILDLH6HIGH

CuesremL Qweyipy  (Maxilla),  &ererdSesr
aumarOwebyy  (Zygomatic), <HeTewI0laUGYLDL
(Palatine), — Zevorewef J&FSHILNLIGTTEOLD  GTGYILDLY,

(Lacrimal)  opmitd  epddlesflanrd &L O giLbL
(Nasal) Aoy  QeOGWT  6TYILDL|SETTEHGLD
SLpd e Gwieitbry (Mandible) Lopmitd @evL Brd)
eTauibyy (Vomer) AHWiewT SHevfl 6T6VILDLISATTSALD,
2 GGG, BQaILI®EISHEILD Qevevunbg
LoaBsranL QI IgesT  (LpGSTUGSIMW 2 (heUT: G
Slestment. Glgrevorent g GHLAluflstr g ri@gSuiieh U
agal hedn Breug (Hyoid) e1euiibly 2 &Teng).
al0leur(® H(hFCFaluieid Fddh anges (Malleus)
67ay/LbL, uL L& (Incus) 6TeVILDL| LOMMILD SABISGIIG
(Stapes) 6TeVILDL] BN 3 FHOMSILDLIHGT 2 GITETGH.

Qounh@d  CFalEADOeIbLSGT 66N
Oy

GLocv S TemL, GrogerilebeuT GTGIT LD
GLochdmenL GTQVILDL|HGTTYILD SLDSSHTL,

GLo6T1q 96T TGSTEYILD SLPSHTEDL 6TEYILDL|STTEVILD
ANE]. FUTVSGIL 65T  Qeveweibg  GLOGOSTEDL
DADFUILD  SHGTLOWLIDDS].
QBTETL  SLDSHTOLWITGHIE  SEOFHGT  LPGULD
BLITVS L 5T )OS bIGT T

HMFUILD  SHGHTEMLD

SOTGLOSGT,  BIFLILGTOTD  HHweney
LoaBranL Qi ’igeh 2 6Ten (Lpddliidy HITHGIT

AL eTeuiDL
@enL BTH 6TEVIDL]|

srolfeormii(B 6TeVILDL|

STHLOMUIB 6TEVIDL]

LT
ST EMLD
6TVILDL
apbDalenl_d
HL_GILsvIdLy
660 H 60
6uem6IGILISVILDL|
Bo6L HTEWL

HEO6 6TEVILDLY

BSHBHTEML
&miy

u&seun_(pd GaHMHMLD

B L‘-R-__ o
(1p6TTEeTeVIDL&6T (7) '\] L \
/| N
-'.lll. I III
/
LOMITLY l,-"

(eiTQemenIDL®6T (12) |

QICINE, J\—

(P6TTOBITEVIDLEB6TT (5) |
@pe’n@eﬂgufou—lll—
oL 556 (5)

BB 6IeuguIDL | ————
5 Bombos) |

f
6UT6L  (LPETTIATEVILDL] —
(4 GememibHal)

ULLD 9.8 (P&IOSYIDLS OSMLIT



2@,  LareLCum’® Guwmbgieaer (Foramen
Magnum) eTepytb Giflur gyever LoessTanL GuirL’ iq 6br
9eTYDLD 2 TG @6t euLflwinsGey
eLpeemuilest  (LpGHATLILGS ST (HAULLOTHS;
SLODEIGEGSTDS).

%) WP SI0SQILDLS CISTL I}
(Vertebral column):

33 peTOeTeDLEGT  CBTL % euflansFwins
Qmewidasiiu’(h 2606  wpHIGLILDSGSD
wp&OFdLyd  QOFTLgTs  26Teng @b
wpeTOenabyBeT  (peTOeTeDL QL
sl (haer  (Inter  vertebral — discs)  6TadTE®ILD
G(hHOBIDYEETTY  BawewtdHLiLIL (6T 6mes
(ULLD 9.8).  Loa¥sTewL GuimIqeT gL udeh
O bigy @&CsT i @BUyl  uGHeuay
b pRayLed  UGHEGHd sl LaLolieL
SAeMdHlesIng.  LpHOBIDLS Ol fleyieiTar

Qou1 efleom
6T6VIDLB6TT (1-7)

Ourmiefeor —|
6T6VIDL 61T (8-10)

PHICBEVIDL

GTQILDL G g0l OB  U@GSserisLl
19 gL SlesTmest. YO0, L]
wparOereuibyser  (Cervical - 7),  Lomjy
(LPGITOGTEYI LDLIHGIT (Thoracic - 12), @®1y
wparOergyibyser  (Lumbar - 5)  omHmLb

SpOleuguibLiLgd) wperOleareybLEer (Sacral -
5), (SSGLBDSHG 5 6TVILDLHETTS B\(HbS
SmOeuspibyliugd  Cuiflweugseflsh  Gr
GTQILDLITE  QMewIbgI6Tone.)  LoHMILD  GUTeL
ety (Coccyx — 1) fwerr. (GLobensserilsh
B(mb, 4 aued (LpITOleney DL H6T GLiflwiafH6rfleh
QSIDleIhS  POH®OD  QUTE  GTEYLDLITSE
oMM | GVT GYTGET)

QaIGleu( (LpeTOlaTeYbifNetT ewLowISSleiLD
2 erefLhHm UGS 2 GITeNg). QLI
BIysETOam  eTetimy  Guuwif.  @sedr

upnsGat  Fevst(haul b CFLEGTDS. (LpBH6D
LpeiTOlamayLbLy

Slevsiv  (Atdas)  eTedTMYLD

LOM T QlLIGVILDL]

WOHHEID 6leom eTevIDL|B6T (11, 12)

ULLD 9.9 oMLY &n.(b



QL meug) (LpeTORTeYILDL] SHF&H (LpeiT6lemeyLbL
(Axis)  eT6dTmULD  SAMLPSSLIL(HEGSTDET.  (LpFH6D
wparQereby, 19 fleTebiieh BT IL(RLD
wpeST(hLL@&SCwn(® (Occcipital condyles) SHenFuyLD
QUmHUI) BeThSIGT ).

BET(HULSBL  LITHIBTLILIE], HEOHCUDILID,
SThGS, VT  GTYLDLSET — @)enessie/Ld
yeraflwnsd QFwevu(haus), ommitd 1965TLGSS
SDFEDGT B)WGWILILIG AENIGY (LpSHIO\BeYILDLS
QL fledT LicwflbaTTELD.

@) omiGlueyiLby (Sternum)

SLleLwes  omyolueby  euuinHmiiymnddled
LOMTLd:da L1968 @oLowLl UGS 2 6Tens). @&
NGUIT 6TQVILDLSHGIT LOHMILD QUUIDMILILDG HEOF HEIT
QmewiaisnN@ QL LoaflGHesTn).

) ailevIT 6TeYILDL % (B (Rib cage)

12 @anesst et 6TaILDLSGT 2 6iTanesr. Gioebedlus
SL L WiTewt (UL LD 9.9) 6paGleurT(Ih efl6VIT 6TeYILDLILD
WPSIGIDSSD (PpSIGOIBIDLS CXETL(5LgiLD
UHmILIMSHeD LomFOILIGYILDLIL GILD
QmewibgieTeng).  eunnler LpHISGLILDSSGH
Qn <mFup ety UGHEET 2 GTeNSHTeH
Qe  Brsdevd  Gsmeswewr  (Bicephalic)
GTGUILILI(H E6ST MG o 7 Qawewr  afleurr
6TQYILDL|HET 2 c¥sTenL aflevrT eTayitbLyser (Vertebro-
sternal  ribs) bVl  (LPGTOGTRYILDLHGT  eileurT
GTGYILDLIBGIT GTGS NI AMLPGSLILI(HEGTDET. Geneu

WSHISGLIUDSHD  (pHOBIDLS  QBTL e
LOTL (Lp&TOIGTEYLDLIHGYHL G0)ILD
uHmILILGS UG LOmFOILIGYILDLIL )LD
®aWedlesT @ (RHOBIDLITEY  B)awewsTdsL
uL (pereneer. 8, 9, 10 Aauk Qevewr eileur
6TGYILDL|&HGIT Grmquins LomrO)LIeYI DL 6bT
Qewnuimiosd  7AeuH  @flevT  eTeYLDIeT
®aUDWLIGS)GHT & (BSH0IBEILDL] uGFHGwn(p
QmewibgiaTeng. @en@l  Gumed  afleur

etaLbLj&er (Vertebro-chondral ribs) e16dtmy GlLiwi.
LS @p @ewessiae (11 oHmId 12 AeUS
Qevewer) auiDmi UGS  LomFGILIeY DL GiT
Qaennunioed @pLiusmed QanBliH@ LisdGLD
aflevr eTeuiibyaeir (Vertebral ribs) eredtmyid Glwi.
Lomjy  peTOlaTebL&6T, efleVT  6TeVILDLIEGT
opHmitd  omFeueby  ASwenmred  efleur
GTQILDL ST (h 2 (heundleiTeng).  miaoguiyey,

Qswid, Hevebged  Cumelin 2 mILILBDETLI
LM SIS ST FQUMFSHSYILD afleurr
GTQILDLSFa_(h LhIGHDHEIGTNG).

HTENJ 6T6VIDL|
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Y 6 o) VTG g—
bL& M&  6T6VIIDL]
CUTGBHS! GWey

sioGaLIeoT (B meiTuL_smL

5 @ememiny)
QUBULIOT60 ———

iGN D
GPLOCLDLCB r 66V16bIJ 61T 60T

T L&
D6V I

Griguiero —— L

} ®_6iI6MhIEND  6IEVILDL|G6IT

ﬁiI} BTV 6TeVIDL|EH6TT

ULID 9.10 eD&ELIGIDLISEBL 65T BSHM6T 6uemeTILD

9.10 ST MIULF &FL_L_&HID
(Appendicular skeleton)

DHOWIGYILDLIEGET, BTG  GTQYLDLHGT  LODHMILD
AuUNBIeT  uedaTwhISeT  OFTeTL GBI
Qe miliyd FLLSD AGLD. DFFLL HdHeH
126 GTGVILDL|SHGIT 2_GITGITGYI.

1) @ meit 6uememwibd (Pectoral girdle)

BB CHTGT QUMGTUIGSIL GST B)an6ssIh| T GYIGH.
QGdsetTanLs CFTHTL BRIUMETILILD, 6T6V6VIT
SewFgaflaid GLonems ADFW AILOSGEDS).
Qanevgier  Qalaene AmFe| 2 1 60T
Galblmhs  UGHed  Sresi(heaudlehenev.
Capralr euememwitd @b LGHsmand GlbTeuL &)
(ULLD 9.10). &IEleUT(H LGHLD HTTONLISILDL]
216VeVG SUPSHIL UL aL 6TaIbL] (Clavicle or Collar

LD6UUﬂ&>d3I_® 6TEVIDL| 61T



bone) Lommib Gameirulewr  ereYibr) (Scapula)
AEUDDTD A6l CHIGTLL L 6TeYILDL
Ouilw  wpEGHTewT Qugal GTYLDLITEGLD. @&
Lo Fa L 19GT (LPSHIGLIUDSEHD 2 LpFH6) 76U
afleuT  6TQVILDLIB@HSEIDL Gl ADLDBSHIGTETF.
Qe o6rer FHH ydLSS @feflbyedLw
slLwes  flhs Aoty  gGSymblwetr

(Acromion  process)  BLUSF)  ererli(HHeTNS).
Qb AR  STIOWSIDY  ADFUYLD
sl  QeibgGTaTS. eI &CTTLOWLGHT
BUASesT  Saperer  ueTend  a&blg)LDL
OQurmbsl  &play  (Glenoid  cavity) — <A@GLD.

Qe $Hlev CLomens cTeYILDLITesT @uluyLoFerdlest
SOLILGS Bawewthg CaHTeLL L eLpL el
2 (HUTHGHEGTDI). HIeIoweby B\
QUMGTGFWENTSH  OIBTGITL.  HGVITL  6TeVILDLITEHLD.
Qo  LUBHI®EUTLIQE)  ADLDBE — AFFF
FLLSSDSWLD QymILILF FL L BSH®BUILD
B)ewewrdEHleiimest.

60)8>:

Fntiuns @uikigo auesuiled Uiy 30 SHevfl
6TGYLDL ST GHTeITLIL 6oL &HGHLD
WpLphiensd@id Qe G 2 6iren Lgduileh 2 cirer
eTIDLING Gopews ereuibyy (Humerus) o165TM)
L. Gohend  TeYILDIIGT  HOGULILIGS)
GapreiTLiL enL Olwigy)Lbi et E0ONLIGYILDL|
QUTRBSIFSLO LGS 6T OLT(hbSljeTeng.
Qpetr  SLpLpeevliigd) BB GTEYILDLIBEL 6T
B)GETIH GGG, (LPLDBIGNESH@LD
LoessflGaL (Hd@d Qe Gus g eTaiidl) (Radius)
ommid  swevert (Ulna) xbw @p  1pesienss
GTRYILDLEGT (LpeiTandsiileh 2 6iTenrent. pedldlyanTmasr
B4 process)  GTGHILIG| — A6VGTTIGT
Gopu@gduiey  2.6rer B Fwin@Lo. O]
LPLOBIGHSHUTG) D 6T T [JEOLOWITGS LIGENITSLD.
BLILGHUI  Loewfldsl (B eTeuibLser  (Carpals)
2 Girenhiens e1eYILbLEGT (Metacarpals) LODMILD ily6
6TaVILbLyd6iT (Phalanges) 24HicwT @ GiTenest (LLLD 9.10).

2 GTETGHI.

(Olecranon

QoSS Slev 8 Loess el (B 6TQILDLISGT HeUIT
4 &g Qun ufldFWNS  AHDLDBSHIGTETGH.
LoessfldsLIgetT  GLoDL@GHUIe) (b HTeLGUTEMIL
Qa1 CamhmielsHeing. @sn@ Loessildhsl (Hd
FTOML  eTehTm)  Gw. o ererhiemauiey 5
2 GTETAINS 6TeYILDLIH@RLD cilTevsarfleh 14 ailyeh
6TGYLDL|HGYHLD D_GITGITGYI.

GHHBTEV 6T6VIDL
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@edluib

SIFI_LTL60LD

L1GILIGVILD
LHLeIP @6y ap” ()

[T

LUIGLsVIDL
@ ememiLiL

OHTenL
6T6VILDL]

(PLPMHIGBTEV
Flsvsvl
g1 3uwim (PLOMHISTEV

LG

<Liyeor v

S| BIT6V

o GRC

2 _6iT6NTHIBT6D
6TGVILDL|

BTV 6L
6T6VILDL| & 61T

ULID 9.1 &Med 6TEILDL|B(EMFL60T S(bLIL| EUEDETILILD

%) &(HUY auemomwibd (Pelvic Girdle):

BBy eueerwitp (LD 9.11), AHS cTOL DU
STHIGLD  Liguitest, 2 pdune Foliy eumdibs
ADLOLILTGLD.  Q)eOaU HTHEV6D GTeYILDL GTGRILD
@ @By TLDLSTTE) AHSILL (DTN
Ba106veyLDL|FH6T FTOEHDET AFHF
FL L BSHBILGOT Qevewid g UINSIBTEEDS).
Swoleuguib (Sacrum) LodHmid  eumbleveyLbyL 6ot
(Coceyx) @wessibgl GHIIML GUIGaI HGDLOLIGHLI
QB aumeTwdSDGH HHEDSI. e6leuh
H1SHEM6D 6T6VILDLJLD, @wid (Ileum), @stvdlwird
(Ischium) LommyLb H,L'l@ugmbund) (Pubis) <Aev15).
QbH  eLpedT)  GTILDLISE@HLD  B)aDEUThS 6T T
UGHied  FLmeud  eTeIb  ULphS
2A75CHMS: G @Bt Udbd euTLiged
o 6rengy). BHSGLOLILEGHUID CFTenL 6TeyLbI6tT
(Femur)  gedeuliu@d)  QummbHuSmLiLsTey,
OsmewL  eTeILbL BT ADFSDS).



andHmiiu@gSHuiss @By eumerwiddlesr @\

UGS H@HLD Qwerorbgl, BTflenLpss
S(BSH01BVILDMLIS Ol TeysTL LLIGLgY DL
B aaewsrana (Pubic symphysis) 2 G¥STL 1d>@H)GHTMET.

Q(PriGuebissr  CLopL@Suiis 2 arer
@eflwid eT(HLILITET GTQILDLITGLD.  paiblaur(m
@fwapts LS HSSD  HHOeueiLDdLLGsT
o miFwinest  @EILIDL 2 (HAUTSHELETEN).
[N (b UGTIES UL GDL_ULITET
6TQILDLITEHLD. 1% QUG QUL L6y,
wpetTLGHUIe 2 6irer Litleyiiby B)eneueiayL 6t
SIDFUJLD QUITRbEU TS
2SN @)L auenerwitp, Ol o miduwimes
FGD GTQILDLEMGTLIGOL LI SDIENI  HLPLOTCT
ADLOLILTGLD. Guesssaflesst @)Ly eueaTuiLd
GDDbS HLOLPEOL LI AHGTD LOGT HETEOLOULIGHL LI
AdLUTGLD.  Ouetr  ammiGLomeirsenn ey
L (Hr(RSSIBHLD Q)b ADLOLILY
SILILUBTVSGHD 2 FINBTLOTE 2 GG .

GLIGYSTGHOTLD

&HIT6L :

FT6VTaHS| HILOTHS Hleweuuieh 2.1 60 TenL dlid
BITHIGHLD QUMHUIeYILD @(BLoGLTSHILD
@HEGLCUTHID ghHU(PLD llenFeiid &HThIELD
UDSWIVID 30 GTILDLE®ETS  ObTeEsTL
SADLOLILTGLD. DS GTYLDLE®ST L HT6D
6TQVILDLBHGT  BLGLOGSITGIGILD  UGOIGDLOWITGOT LD
2AGLD. IO HTOILD CIBTEDL, HLHSHTED
LODMILD LIMHLD TG eLPGTM)] LIGHEGT 2 GGy,
CBTeL 6TeYILbLTesIg) (Femur) 2 1 6868t 10)% HevsrL,
OSNCuw  LoDmid 0% 2 mIENINGT 6TeYILDL|
2AGLD. Baleusybiiss semevLiEd BBy
UMGTILIGHGH AFIL' L MLIGULD 6TGTEILD LA e 6iT
QunbS) @(BLILY eLpL DL 2 (HeUTHENLGTETS).
Qwm oo LyeT  eTenlld  Benesst
GTQYILDL&ET  HLpSHSHTE)  LgHulleh 2 6iTenay.
Slevwewst  qugeu’s ulLeveur  (Patella)  eTegid
UPLPEIETEY Flebeyl ApLpBIETed epigants (Knee cap)
o (BUTSHSGHHTDSG. BFI  LPeSTLD  LPLOMHISTED

@ @5 flibg @&56fGeumd

8HUy oeemeTwD, &ILIT WbHMID
8561

Sl lGH6T usnflemw ereueumm Slrs

2 MISINGT  QIGHGTILNEGD.

ueSl& &M g?
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ppLanL  UnSIETHEng  GLosvitb  (LpLphisTedlest
LB CFwebL(HLd OB ML HDFH6TIGHT
QBLOLCSHT6Y FetTenLoanis GLoLbLI(RSEHISIDG]. HT6D
unsSHev Lajaeiv (Tarsus) GTeILD 7-Be8y)SHT6D
6TQVILDLIH@RLD OoL’ L mmigeiv (Metatarsus) 6TemILD
5 un%  eTIDLH@HLD HGuev@ssFsiv  (Phalanges)
ererli(Bld 14 &flgeh GTQVILDLIH@HLD 2 GGG,
UMHLD [BLOG 2L 6D GIWL WD HThiEHeISHIL 6T
OBLOLGHTE g LI uied CFwevLL (R BL GFH6L
onmitd  @Bsder  Gurg)  BLOKI D LaD6V
(LpeTGastTd:d) bHTSHSBIEGTDS]. mEIT6L
GTIDLE®AT g  HT6h eT6)  6TeVILDLISGEIT

Anshwest.

i 60oTL_cmio1h & ISlifl 6TeIbSIET Siemiotiy
(Structure of a typical long bone)

e eiohg ondlifl eTebifed L wimseLFls,
eTLeeLFeV LoDMILD FaleydeiT (UL LD 9.12) AHw
UGS EET 2 6iTener. @LpebGUTGTD L TaeLFs
U@, TILDLNGHT helT HFFDGV 2 (HeuTh@SEDS).
WLOWIS)6Y6IT 6T Go(hevevrfl &L (<=1)
LODDRSGGLOIDWSF  FHDY] HIqS5S L DL WIS
QISHLOTES  6TeYILDL]  HL L LOGSHLILL (DTN ).
TLOLIFIGTV GTGTLIG] GTRYILDLIGT (LPGHGIIHGTTEHLD.

et 61i.emuFleiv —|

Gt L ..emu&lsiv |

OB I1QUITeT 6T6VIDL]

QArHHH GPeVB6T

Oufleysiiguibd

Guo@svevl GWey

L WIT6DUF6N0

Gl Lr..enu&lsiv |

19601611 6L —— SememiliL
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AL L UHGST 8.1 FLL & LOGHSTL 6Udle 1L bl 66T 6TepiLDLB6T (Bones of the skeletal system)
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ercamuSlellssr  Geuefliynddled  @midabLomest
T ILGESD 2 6TGar  FHeuliy  eTeYILDL
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OFOBMATUYLD F TG DG GLogyiLb
sivig Cumenmsiv.  CFeLEATIS  LOMDG:Fa g U

FAnLIuedLwns HesT(h OC\FcLB6YTTEST
261019 GuinGlegesfld; OlFcLHGIT 2 GGGl
OuilwnsuiguisHed,  BILOIIOLOGBET,  [hlewhT

BIGTHIGGT LoNMILD BTG BIeThISET AHNIwa
AFBLPET M6, 6TeVILDIN6T 2 1" L6 GLosbedliws
Qmewitiyd g Faleuner 16 GLTEVIGUILD
STeIIL(WEDG).  Lehd  eTeLDLIetT 197N Gev
(Trabeculae) L&D  @MISHHBLOTGY  6TeVILDLI GG
OlFcbaILD 2 1" FHounhmleyid
GTGSTLTIIGUILD D GGG TG GL Meluiq tidhdleh
2467019 Guirm 9arrsu(hHEBLD, 2467019 Guirm
Slemnsiu(bs@pLd 2 cirenes. eTaemLdlsiv LoDHmILD
L wireenuslsiv FwainnisSlent G
erfeamuiucd & 2AVeVEH  UTIESSSL (B
2 TGN

STV IHGT ST

, Wenfléss [ eremiby
e X i1 @pmis (Carpal
BTG5 sneoaumil Gm
A Tunnel syndrome - CTS)

¥ Qafuyor?
. wenflé 11960 2_6iTer

STRIDL & @HID Smeuoriiy]

BTii& 151D £lMis &) GHIDI HITDGOU

SRS HHMF). 61151, @Lo6oT @UIN (H6iT

giemmulleo uenflyflGeurir, &itiSlewflaseir wH mib

im0 Guludleo QBTL i) il cmemwm (NG eumi

3o QS iThH OFS it Geumi

R, SCWNIH5EE SiHGHMil erhuL_ eumiiiny

S\ BPGTOTS).

@ @sflhg O56flGaumd

@amiaumTesT 6(IH LOMGIOT QIGHT, 6(MH
2_coreml GaL (1) & ©\8M60oTLq (THHST60T
30 HIBIL_1b185 615 &G0 KD (G Dieusn)s &)
SSlev bl @uifiu Diereileureot
@&m_Lred o9l LmesT. (b &FLws Slev
SIGUGDTITEL QUTERIW CLPL Swevelevemov.
EpssneoLwneors) Smbs Hlemeuudley
ibledrmy GueoT§1. E38)1 6THGTTEL BL_HSHE)!
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9.1 e _(Hasaofleor aiemassoir

(Types of Joints)
2 1 6L 2.6TeT GTEVILDLLILIGSFEITIGT HMeBISEI
AUDE [OMEEATETQ I eLpL” (HH6IT
SHUSFNILDITGE ). GTQILDLIEGT  @ewawonu LD

YeiTerfls@rhd: @, eLpL (HH6iT 61681 M) Gl

Flov  FLowmiEeled epl’ (HBET  LIMGISTLILLI
Lessgener  GLomG)BTeITH65T 60T FOFH6I6D
o (mUT@GLD NewFsmand; GETes(h  eLpL (HE6T
QuirkigSlesiment. Locsilpestlett esTDTL cumLpailiiey
QFLT(HEEREG Daubludlaid 2 Feyblesimen.
el (W56l OUpLbLGamellelr  FHLpeh  LeiTaflims
OlFwevnhHmIFlesTmenT.

SAdLOLILY A LILEL UT6D

eLpL” (hsaarn
eLpastmy OimLd fleysen st 1 EeuLD.

1) brflemeooriiy eyl (i &eit (Synarthroses)

Qareuenss eLpl (N6 ADFWT (LPL (HBET AGHLD.
61b%
LovsrenL Guirmt” (i

qEUEHY 6TQVILDL|SH@RS Sl G
ADFQYLOHS BT
6TQVILDLSHETIGY 2 6iTer andwieh Guesm eLpL (Hab6iT

IBTGDGSSILIL] QUGDHBUITCTEDE.

<) GHSOSIDL epL B ST
(Amphiarthroses)

Qeleuems  epl(Haer  Alsene)  AmFULD
SeTaLoGlLhmener, @eunmler  eLpr (HLILITLILIEET
&(BF0BILDLITEY LdsILL (HeTerTey.

L&  (LPHIOFIDLS OC&TLdled 2 6irer
2ABIS(BHSS  (LpeTOleTeVIDLEHESEldL Giwimes,
Qanesorti.

8) 2 Wo) eyL_(h &&6T Dicveug) SliTey
ewL_ (5 &6 Dicvovd) & Beormelicy
ewL_(y et (Diarthroses joints or synovial
joints)

Ba16uen s eLpL” (HBGIT [H6T(F HDFULD HETEDLD
QHTETL Y. GTVILDLIH@HS:G BlavL G 2 6irer
Bevr_Gleverlser
Bt Hererest.  @ubepl (HHefe euensH6ir
$CLp QHM1(h el (HeiTernau.

FGarmallcy  Syeudsned



(LPEDGT AG T+ LPS6D H(LPSS]

epL (B (H6bevgy) | (LPEITOITEYILDL) LomHMILD

FLPVES epl' (B | 2A&F06\Fe DL SSlenL uflevrTen

(Pivot joint) eLpL’ (b

IB(Lp@y eLpL” (B Loessild L (b

(Gliding joint) 6TQVILDL| (@1 EenLuflevrTent

e (®

Garewr eLpL” (b Loewsfld L (h 6TepIbL LoDHMILD
o 2 TSN hIENS 6TeYILDLINGLD

(Saddle joint) oo Guiwien i’ ()

Lithd| &levstewst G enL

eLp” (b UeTLSHNGLD CLomhend

(Ball and socket 6TQILDL|SGHLD B)awLufevrTest

joint) eLpL' (b

$eb eLpl” (h UPLPTBISTEY eLpL” (B

(Hinge Joint) QeveitiL

Garmewt eLpL (b <247 GTEYILDLHGLD

(Condyle/ Angular/ | LocwsfldsL" (B 6TeVILDL|E@LD

Ellipsoid) Qevr_ulevrieet ep” (h

9.12 86m& LDGOTL_6O IDHMILD 6TGYIDL]
LDGBOTL_60& (& smmU (hlaeir (Disorders of
muscular and skeletal system)

D) HEOE LDEUOTL_6V85 (& 6DMUIT(H) &H6iT

aLowimeiv: eflwm  ECgailev:  (Myasthenia  gravis)
By S®F  FhHed AF L eh CHTemeueHT
OFwicbum(p GDDAUSTCV B)bblewev
Carerpifleting. BH  PH  FUSDLBLIL
GBmum@LD. BQFHI16)  6TYILDLSHSDFH61T6D,
SoFF CFiay, LeLLGTENLD LoDMID LIGSUTHLD
2fwesr  Camedipib.  FmiGsmolevLbLomaile
AF DL VBB TEEVGT 2 ewriGauniisearn
STHILIOITIHL H6T SMLOFUIISTE)  HaFHerleh
ueubletitento eTHLI(WEeTng).  @BCHme LpHmiw
Blaveuuileh  Gloebeyiged, eiLphGHed, GLSHs6,
FUTESH6D AENIGT HIq GBTLOTGLD.

O resfl: (Tetany) wvmgeSTMdI(  QDTTGLOTET
UMD @&EMUIGHT LR ))
FTOAWGEHGHT SH6Te) GDDEDS. BFeTCGW
$eil1d sF @nissd ahuBSIng. AEDHSG
Q" 1evf) 6168TMY Gliwiry.

GIT[JeVVILDITSH
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SFFCFmiay (Muscle fatigue) :

OB Jb%I LGULPEDD FHOFFF:(HbHLD HEOLOILINHD
196516817 B GLOGVILD F (kI (LPLGUITS [hHleeEnILI
ALy, @by  sFFCFITUTGHLD.
SFFerle)  ATP UDDTS@GE®D  LODMILD
2Aderflggestletiy)  pLOLUDID  &HEBSCHTSV
Hangalletr  llevereurs CFEHILOTGLD  GVUTHIG S

2blevid Afwmar  FS»F  GFITAUIML WIS
SITTGUIAIGBETTGHLD.
SFFeIFWedLpLiL) (Atrophy) :

SDFENGHT CFWGOLIT(HEGT GHMMaUS H6VGVS

LpHMIeVILD WL AIBIIGLTEGHLD Blewev
SOFFOFWeIpLiL)  erertiLi(hLb. BHEOFH6ITGHT
2AGMQ|  F(HHIGAUBTC) FDFEHET  LGULOILDBS

N(pEesimest.  Bevsr  Hrevionsll  L(hGaSuiled
Qrs@Lo CrmuUTeNS6T, SFE®eNS CBTL [jhE]
LWIGSTU(HSSTHHTCH A m@y@ﬁ?&pa’a@@’r@m.

S»&FLINg L1 (Muscle Pull) :

soFiley  gnu®py  HPlFGe sl
ere1lIL(BLD. efludg Guesin AL TFF) @) wpriuimed
samsilamipseaflsy  gnu®Bd  Hifla)  FERES
TGl ILI(KLD. FOFH6TGT LD FlmevesradlL
2AHs01585 Heblges QupuBeusned B)bhlanev
agnuBHeing). Filumnm Hlevevuiled Hevsr Gmrib
QS HALOTUBTE) (LPHIGD HaFHaITIGH
SFLING LI DUl (B LpSI&HaIed) 2 6L TEND).

SaFdfanga| Cwmut (Muscular dystrophy) :
uev SanFCrmiisaflest seimlenenibs OBT@LL

6TGYILDL{S
soFsaflest Sallgd  CFweiLplil), FHDFH®ENL

SoFF  FlwFa GBIl GTGTLIGTSLD.

LIVLBIGLGUITLOGY A, miawguiyed Lommitd @suwid
QFwedlplieny 2 Bt ndhd) @miFuied @mrienL
anuBSGISnG. LIS swFd Havga) (Duchene
Muscular  Dystrophy -DMD) e16tTLIg)  Oungieuns
STIIL(HLD SMFF Flanda) CHMLITGLD.

<24) 6TGILDL| LOGUITL GV &GDMDLIT(H &6
(Disorders of skeletal system):

epl (Peuad  (Arthritis)  LommItd  GTILDLILIL/GDT
(Osteoporosis) ~ <AEWIGT — GTQYILDL|  LOGESTL V6D
TDOUBLD (LpdHhid @Gemut (B CrTUISTIELD.



1. apl’(® eued (Arthritis) &idsLb LOHMILD
fwse) Afwees epl(Ha®arts  LTSHILGCSH
eLp” (Peued) ereari(hid.  @eunmled LIV euenEEET
2 _GITETGH. DG

<21) ey Cunryidegigeiv  (Osteoarthritis):
Bzl o (LpS)iey HTTEILOTS 6Tarb)eh e LD
apl (haarfleh  2.6Tem  GTeILDL)  (LpD&IEGITIGHT
Flavgauned CHmeTpiEng). allJevH6iT, (LPLPHIFHTGD,
QLiy, LpsHOsIDLSE OB GumesTmeunlesr
epL” (Psaled @aliailals Lndliy Cametrmidlesim).

<) @rmil  yidegigev  (Rheumatoid
arthritis): epl”(hgeflett @enL G 2. 6iTen 2 way
(Synovial) L g led AF xS FTautd CFihel, ds
awedlyresr  eidsd  CHTTMIH  (BLOL ML
idoIgsv  AGh. Q& hs  aubsid
GHMGTMGVTLD. 46vTT6D ADSGVHGT @UIGHLITS 50
QUGS (LpasTeutT Oleuarlli(hLb.

@) @Qgar (Gout arthritis or gout): eLpt” (Haerfleh
wifld ABGULD LIGHBISGTISL LIGaIS HGOVE]
auhand sLple) HHsD epevld  GlauefGumnm
wpigwng  Hloevuled Oaert  Gaprestmiblesin).
2 wey el (herfled @& Lig HeTn).

(I

uema (Pmley uema (Pmley

@b smile SLbrmib Fmiiey
auens (pijley

) DTI (Diffusion Tensor
o 166} &)@Q . Ima.gmg): Sgananu
uweTu[HSS) eTENDLSH

¥ Gafuyor? i g .
- gaﬁ&maﬂaﬂ' 2_6ITGIT6mIDULY,

2 1 H@&FweSlweo mHmIbd
Gomisseir UM SiMHlcomb.

2. er@ibyriyeny (Osteoporosis): SIS IS
o ewrafletr  euiplwnsll  Guigiones  SAerelDG
T(Hd&IH0EM6ToNTS  BHlevevuleyitd ammiGLomesr
@®OUTH  HTgeonsad QBCHT Cohresm)
Seting. Q& Gbossafsy  E6EL 6

Comevwud  euug  wpSHlihsd  GLesTHETIeH
6v1g CGumoGevflwm  CrTewwiuld 2 GYTL MG
SeTnI. @)k Blenevuied 6TQVILDLIMTGYT S/
OLOGSTELOUITHRYLD O] 2 ®LUJID
BHEITGOLOULJGDLULISHTHRLD LOTMISGTDS).

Quhblewevedwits GUTHILOTET AHeTe))  HTOFWILD
2 1'G&reTeTey, Ul L1Best D o1 GlEmeiTeney
Lobmitd QL FEFHwne o L HOFWEOLIT(HETTEH
GDDSHHGITLD.

N~
AN
-
e

o6 L&EnFSHASMIDL
auems (wrley auens (wijley

QBMTMIHIGSHD

UL 914 er@IbL] (wHlel6iT euem &6



913 @&nLir 2_1L_HuuilmhFulleor
Heorema 6t (Benefits of regular exercise):
o | HuuiHd)

whpitd 2 L HOFWeLLIT(HEH®aT

UDBEHTTHL 19l BeUTLD.
° MISSHHTEmLD,

FLOBIDVSSGTGLD LODMILD QU6 k] O\HT(HIEHLD

4  2qLUL
MU BHTHIGLD — HGIEDLD,

FGTOLD B NLIGSTOUTGHLD.

SMEIGLD  SGTLD: FUTFLILUNDHFSET,

FQUTFLD  Lopmid  QewdF  OFwed  Hemay
ABweuHD 2 WidHHSnSG. @5 Qs oL
LOGRTL VIS BeVLPLGT — ewaudd 2L 60l6r
S L LoLienLl GLooLi(RS&IENS).

2 ni$ISeTaLD o 1 pLuinH & (Strength
8z
o mIFwnEGESIDG. Q& HevTldeTanLow /L 65T
[OGETI <GS MITL OFwicbLm(hHerrmes
MGG  mI%ed LOMHMILD  FeDLOLIGHLISEETS,
BTHGH6D
LwIGTL(R G TS

Exercises): DHOFHEET GLogyiLb

Guneimeunenns CFu L

Fofleeiiudns): @& anSTesTeuFHerl LD

saun)
aflLphbgiaicd Guieimesiaunemd H(h5%% 2 HaLb

QSIS HTeSSILILI(HEGTD

ulnFwn@p. v 2L6d 2 mELHEs6T
2 1 6b FLoblemevenwiuyid GLotbLi(hdaIENS.

wdaThg OCBT(HEGL SeTedLol LuIDHS:

epL (PEGT FSBETLONS @uUikiGeaushHE@ eThHLILG
2 1 6b SFHET HL FwienL i @g 2 Ha) OFuiFns

Q&mLiy 2 1 HLudhHEuestied LIGV

2 1 HOFWIWIG) FGTELOHGT 2 68T (h. SHEa:

o BOFHGIT Iheser(h QUGS 6T
° MISWINSGHTDG).

© Bswd smF QUia) ol GDDEGTDS).

o FOFBTTHET6D OB seriest 2 HusH)
2 WFEGTm).

© SDFHTIHET  LOOMILD  S®F  [HIGEIHGT
2 nIHenL S Tmey.

o epl’ (h&eir GLosyiLb QUGDGTULD
STDLOWLIGDL EGSTD.
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o LomgeL LiNeS(mbg LML

Sl GEHGTDS].

«  amnjGLoneiiserflest CFwehumL enL

AL

o Mleunhmed OFmLurest LIGSOT &6

GrotbLi(hS&IEMS.
© 21 6) LhLOD6SS H(HSEDS.

*  FGIGLDLINHEHIILILD LofluimeGewiu b

2SS
© 66V 21 NS (K SALPGLILIETEnLId Fa L (HLD.
« FoLonest eupayl 6t 6L (HOLondsions o1 6h
[HGULDGDL FGST ).
© LG AUPSHLD, SESHLIL| LOHMILD LG L LD
2Slwabonsd $BHEDS.
o L puuins)  QFdyoGungl  aueTiHlans

wihn  ofsd  ASSASENG.
SDFE6D AFm0m6T CHamaid AH B HbEM).

2UFNHCHNLI

B)sCgmauemw F(HOFUIL AHF)F 266 245606t
Osnevi @uds FHeuliugmdaer, GFwedL(hLD
DLOWAIGEHE:GF OFevEleimert. @ FHiqLiLb,
BowsHdmbgs  CaellCupid  Budsslen

2AMYLD  ASBLOTEDSG). BOFHDETULD
6TQVILDL|BEGTUILD o mIFwITs:s, Fiflafl )%
9 GEIRL_GH, 2 1 puulnHFluyip wpSEwL
LIBISTDDISMS).

9.14 orapiby (pmle| (Bone Fracture):
eTQILD&GT 2 milwnesienay 16D GumdleyiLd
Flov Cryhiserfleh 2 L ub Blavev TDHLBHSHTDS.
6TGYILDL] LpDIeEm6nd; SLDSHHTEE/LD
A LILIDL F®TE CETET(H  UMBLILI(HSHGUTLD.
SADGY,

L. eTeuiLbL) (LpmleyriLigdludest @\ mrid Lb

I1. @pmilellest (Lp(LpemLD

1. ereuitdr) wpmleytd wpmlbs 6TeVILDINGST Bl

DAFFLD AMLOBSIGTAT GIIHLD

IV. wpilibs e1eiLoL GHmedleh LSl e en
uniy.



GG @I (Herer  eueBLILITL (hL 65T
ADNSE (LDl S@ETUJLD  BHLpHBEETL QUTH)
NGTSHHGUITLD.

1) wpmiley 2oL bk @1Lb

) Cavariluiieb wprilay Cl%iflub afigid

) wpmeiletr HesTaLD (L LD 9.14).
SLpau(meuest 6TeYiLbL] (Lpmledlest GlLimgjeure

QUEDBHGT ZhEHLD.

1. 31$@& e (Transverse): @arcuanauileh Lpmlay,
eTILDIGT  BeIT  AFFDG LLTCEENL:
Carewsidhled @midans eTmL(bLD.

2. @ 1o onpr Fmiley ewens (Oblique non-displaced):
Barcuamnsuied
Fmieunes  Garewishled  wpiley  gbHUBLD
UGITY D ML[b%  GTQYDL  BCITGIGML L
Hleoevuiledlmibggl aflevsToeh @ HE@LD .

eTIDLGT  heTAFSDG,

3.@Lb wamb Fmiey ez (Oblique displaced):
Baleuensuied
Flieuner  Camemiddled  wpdley  ermuBLD
AGTGD 2 GOL[h% GTQILDLBGT  HGTGRIGWL LI

eTILDLIGST  heiT  AFFDS

thlemeuulled(mbd @flev@Lb.

1. 8@ a3 (Spiral):  ALILgwinGT H(HHL
ollevFaws ereppifesr L% OFepdsid Guing
Hp&Gunesin  &iped  19eTa)  6TeVILDLS6ITIGH
agDuBGEDS). 61.51. aflewarwn(h STTs6HS:S
ahL(HLb Clngieunes 6TepILbL] Lpiley.

5 UF®FSOSMDY (Greenstick): @F6b LF®F Lo
O\FTLDL|HGT 9 L WIMTLDGY
Q(BYDLD  BFEBIGaUS  GUTeL  ALPLOPEDLOWIDHD

ey  agpupSeing.  Qeleuams  Lpvley

Lp(LOOOLOWITS

LS H6HIGHT 6TQVILDL|HGIT QUGN
AECETCT SHGETGOLOUJL 65T [QGIIENR)
S CELIET

6. OBTIRIGS® s (Comminuted): eLPGIT MY
2AOVG  ASNG  CoduL'L  SIeTT(HEETTS
6TQVILDL|HGIT QUBTMIHIGEDSI, BOaicuends,

@PILTS  ausTeTalfd@ L (Kb enuhLb,
Qauisens eTIDLHGT eTaflbleh 2 eLuLb
BHGOTELOUJGDL_ULIGET

(BIQGUILDTGOIG],  <HGVITGV

6TeMEI6) 2 LG Fn LgUIG)).
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9.14.1 (pMlibS 6TEYDL|EGIT (& GOOTLDIT S 60

OFcvsanmey e, auenidsld SHmer 6ClFTeserL

2 Ui $) % Gsmaends O\ Fmeser_ 2ADLOLIGL

6TGYILDLITELD. FCTECUTHTEGHT
ULPSILMTISSIH0HTET @D dlmeverud 21 aSlesr
A(pSSSFMCHDLI
SIDesI LD 6TeYILDLEET OILDMIGTETE. 6T6VILDLN6H
LIg &6V, Lher
o MlepFLiL(hged AHw @yesst(hHLb 6TepILLN6HT LEGIT

ADLOLIDL  FTDLDIGLD

OurTmL H6iT QL Hei
QUG UTHEESEDGS FHTTHILDTGHLD. TGN GTeYILDL|
wpmladled  wpilbg  eTevbedLE  FAGFUIGUSGD
IBTGST&, [BlaDeVSEEIT 2 6iTerest (UL LD 9.15).

1. Qué545L 19 (Haematoma) THLIBS6: 6TeVILDL]
wpIBeSlesT GuITg eTeVILbL LOHMILD HASHM6HS
shPlueTer  soFsefldy  26ter  Quds
BTV BIBGIT 2 DL QUBHTGYILD F)F G B6IT

flosaudLausTain  Qussssla) 2 @DSH6EL

anuBSeTngl. Bsered Bds2 mmajshsliq
6TeVILDL| (LpWhb LiGHlevwid HMm) HeoLOEIGTNS).

QuiuaSuier 2 6ter  HedseT  euedluyL et

N BIGSHGHTDGI. AHrOM6HT  FlewL SSTMLOWITE

eTeVILDL) OFevaeir @mibgiall(hElesTmey.

2. BTJ&&I0BIDL &MV 2 (HUTSH6:
eTeYILby (LpWlBS (b Flev B Herfleh LcbGeumy
OFWEOHET eLpeULD GILOGTEDLOWITGS  HIFHGIT H6IT
Honbs
QudsdaL 1gwiner afloGLromeleer Biss

[BIGEST [BIGAIGET 2 (heurnblasimest.  ailLphigid

smevsiv  HlE  CaretTmEletTm).

g6ty OsnesL  SGUCHTFL OFeLHET

6TaILDL| (LpmlayLl LGS BIDLOBS HbIG6Ten
BLOIRBDGTSF F&HLD OFU'I15)GSTNG0T.
2ACHCHISH savuriCGrmermeiur’ (Fibroblasts)
GT&ILD BT
<6iv1q Guwimfermeiur”

O BILMSGLD  GFLHE@BHLD
(Osteoblasts) 6T&QILD
6TQVILDLIGYSTL TSH@LD OIFGLE@BLD 2A(hbleh 2 6iTam
LoHmILD
UGSy QN mbLHI 26T BIDLBS 6TeVILDL6HT
LOGT S L edLoLIenL  G)BITL MhiGElGS TG BT
OFevs6T  BTISSHF@®aILLD

Ouflwstuig with 6TGOTLM6TVIG UILD

2 GVTLTHGHLD
@(BS0IBeILDEOLI
(Chondroblasts)  @md0BeiLby) Lol fldemerowp

O GILMHGHLD  GFeLHGIT

2 (HeUTHGHEGTDEN. FreLodalILI(hLD



SHlaalleiein ereYidL 2 GTLTEGHLD CFGVH6T
Li@h GLIMGHTD 2 (HeUMSHEGHTEY.
Westewry  @Flev  FHSOBeby  Guol flge
FTOFWSmS  Hgnd  BITHEHRS0SILDL
SHT6VETV 2_(HaUTS QULP) QFUIEIMS).

GT8VILDGOLI

.6T@ILby &mevsiv (Bony callus) 2 (haumdsLd: v
BT &E(BS0ISILDL]
UGSy bl e1eitby b F CrestmEleing).
UIQUIUIQWITS A& UEhFGUTESID  6TeYILbL]
LG GOILOMGYT GTGVILDL| HTGVEVTH 2 (hUTEIGTN).
GTRYILDL BTGV @)h  6TeVILDLILILIChE)HGBLD
16657 @ewewtyLd auedy OB Jbd eueTiEng
PUPELOWITS  B)Dewihd  6TeYILDL 2 (HaUITS
TMESBILD 2 LOASAISET (LPHGD IIGHT(H QU]
A BGUITLD.

QUITIhISGIT6Y), HITGVETV

0D QUG RIMLOSSE) [Fl@DeV: GTeVILDL| BTGV
O (HUTSHHLD LIV  LOMGHISGT  [BlgHbleTnG).
966 @& oMl QUG IMLLGH Flaneueni
ADLEGHIDG. L Ww.LFO6T Geuafliiymid

ML SH6TT
LOMBBILD
GHSHOBHMIDL

RrHHHBL_19

Beemiey
& DHHOBEIDL

—

1. QrH65H6L1Q 2. b1Td GHSOSNDI@Te0 3. HL 6TeVIDLI6nTev
Hai

9 (HeUTHBLD 2 HEUTGHID HIEV6N

Lohmib e1eLbLiest Glo(evrf] LGHudeh o 6irer
o s Qunpls6r Bsiul (B, @midsriu L
LBeET(BLD

LienLpld

676y LDL9GdT SHLQ GO T+ V[T ST
SLLUUREGTDE. @B eLpeuLD
6TILDLGGHTNDLD LOGET(HLD LOMIGUIG QUGHLDSSL]
uUBHTDEH . oM @IIGULDdHLULL L
GTGYLDLIMTEYZ,) (LPWNLIMS LIGHLOWI 6TeVILDL] GLiTedTm
CaMhmdbeans GILmIENS.

915 ewL_(h) H(R®IF60 HMID
5H&oms (oo 6T

el (B BLP@YSH6L GTEHTLIS) eLpL 19 6T SADFQILIGSH)
Qavewiayll Lghlevw il (h wLpLpLowTs @ Lb

OQUWIHED  AGLD. BFev,  e1eVILDL|SGHIGHT
@uievLirTest Bmeworey ADLOLIL
LomHmLIL(HHGSTDS).

ML, CareruLlenL, aflgevaerr, GlLmailed
2Ew GLhizefled 2 6rer epl(hdhser el
IB(Lp@USFa 1 UL eLPL (B SHET ASLD.

4. eTeuIDL] 15 etor(BLD
9 ([HeUTEGLD 6U19 EUEMLO & BHLILI[H & 6V

HI6V6IV H&

uLIDb 915 (WWlihS eTIDLSET &6vorongedledr Hlemeo& 6l
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el (WBLpS®e  SLD@U(BLD  (LpedDUeh
QUDBLILI(HSHHGUTLD, ADE
1. 9mafs@Gemun(® eLpl’ (B BLpa|HeL

2. 6fldgl ep” (5 BLpo D6
3. Grmiiplanav eLpl” (b B(LP@|SHED

4. UGSUTSSHlevmev eTDHLBLD eLpl (B
IB(LP@|SHGV.

1. mald GepuT® epl (B BLpase: Qalcremds
el (B B(Lp@yH6L LoTINLIGH HTTEAEBET 6LV
auery H(Halled aTNLI(HLD GDUTL g6 aflanaray
ASLD.

2. aflud g epl’ (B B(Lp@Se: SNTLOMET Fi1ddbd:hlesT

RIS 2119 LI(hH @F6HT Nedaralnsd
CameruL e, @By bHmID LpLpkETOeH
TOU(HUSBTEHLD.

3.Gpmi BHevew epl(® Bupayped: H1F Gl
Guretin CrmlisenTed anHUBEMS). AHCHTeD

BGLiyu@s) mrpajid.

4. udsangddermed apl® Blpase: Pz
HITGVSHGIT DA6VGVS) DSSH6II6H (h
LGS BF H6rfleh amu(pLb OFweSlLpriL
USEUTESME 2_GURTL TdHEGHaUBT6 TDLI(HEMS).

S&Hl&omns

Bepaiw  epl(RHseT  @uicby  Blanevds,

Quinenaiwins Hpouns Hlaveouiled, SLpdserrL

FEFDF BT A6V SHHGUITLD.

« e (hLd LewLps @ FFCCI SHeDLOdEH6D

© ADFWIS(HSHBF O\FUIFHD

* LO(hbGI LO(hSHSHIQULD
* LOWIQIMLDGY Aerfld6L.

@ @5 libg @ &efl@eumbd

2_1_6L 6D LDfH MID IHEVLDITGOT
ouMpens ool Guh©smerer GG
2 L Hunlih&ser @&FIens 65T eYeuld
eT6NeBID 2_65T 2 L 6L H6LID

Gueoortiu(h Slms?
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D\é;} @swoeounm(h):

1. ueitelfl NS S SlopieiTer &1L &
LD6TOTL_6V5 6008 H6LEVE)] FL_L_&
D600TL_6VL1 UL_& 60U UM 5 5
Oa163Gaum) 6TevIb&6ifl6oT
QuUWITs emer SINlweD.

2. o0& GFwevu(h b edlsb ubHmiw
wnSlflemw 2_(HeuemE &6 D.

FHRBW Sriur
SUMETILID (S &SI
HMEF)

slifleusmL b Griiur —
SUSHBITLLILD (6T 6uT 6
HNF)

HTHDH
@ememitiL]

LOF HSTEUTEN  LIGT6NLD
MEVGHFF

9.16 SIWGHT LD(1HS FHIGUID
(Physiotherapy)

CFIWOLpHS %, HTeVEMET 2L DLLIHS) FHHFamsF
eLpeVLD @UIGOLITHSF GlFIIGHLIL eud:GHLD (LpedmGIL
QT LO(hSSHIULD AGLD.  LODIGITLGUGTIS:ELD
Osmfled pemwnes QksdF FfdFams Lpanm,
6TGUGIT 216D 56V MLOWIBIGTILD GLODOISTGTETL
uEmg. 198CwnOFmIetur” eresriu(hid @uiesr
Lo(BSGHIUTEET, FEFmFdsmer LD smen
M. s»FEET efewtiged eLpl’ (Ha6T ellanmd.s
Howawd@d 0FeveHe) AHWGT 6TILDL (Lpiley
FHFamFuilest @miSuied arpuhHesimert. Quiesr
s  FEFdF  wpepwites  QFILT
o L puuind)  epevrd GG GO L
rgfewensamend FflolFdwend. epl’ (B eued,
sivumeitenL Geundlsiv,  HF  LODMILD — GTGYILDL
GODUT(HSET LSHSUTHLD LOHMILD SH68sT(HL L1
Uy Qopenmuied
STSBQITLD 616U [HlerRLIGRTLD A ENGTETS).

Gunestmaumenm



B em6voTILIEFWIEOLIM(H

@Lueuwr&s wohmib Quissd

We like to move

p * e e
Wiyl rwiom S

6TQILOL| LOGTUTL 60 SH6EMS
Syrmibg Uiflbsl
e&mer@Geumom!
LILG. &6IT

L esnepéssluli@mesd 2 16 / efenreysd GBuilenL Ll LweTLbSE getbodysmart erestenitd
USESSHNHGE 1&6bevaD. Hlenruied sHmevoriLibeueoreummieT Skeletal Organisation eredTLISem60TE
QEM(b&E) eTauIDL|S6ITle0T 2_6iTamemLoLiL| LHMID CIFWIEDLIT(bS6T ShSIIeUDHEDD SHTMLIHS] SATSIULIELD.

2. edreotn” Wevor(hid (Lpihemai Skeletal Organisation L&&SSNE&E QFevevaD. SlieLmps Upper
Limb Bones eretTLgementd 6\&M(b&H& clavicle, scapula, humerus, radius, ulna, carpal, and hand
bones GumedTm eTEVIDLIGEMENLI LHT SpTMLHSIIUIEULD.

3. Gumhsnmiwill Ligsenerl LeTunm SedTenid LI6d 6TauibL&erfle0r SiemLoLiL| LDHMILD LILIEDTLIT(h&6mer
SiweYLd.

4. EB 68MbeBLILIL(heTeT LILThigeT6T &I6meoTdHe\sMetonh 6TeILDL] LO6TOTL 0SS 60T G (bSH6D
SHHEULHENETS OSIfIHE O\ TeTeneLD.

6TEILDL| LOGTOTL 6D E6m6TONIL! LSS SH60T 216Dl

https://www.getbodysmart.com/skeletal-system

* ULMaIseT SiemLwmensSn@ oL (bGLo.
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UML_& & (IH&HHLD

@) LG FS) aflevi@aerlesr
GBI G5 550)HM(1H UGTLIA@GLD.  ALBUT
Gurestn @widaid, G@eLp @uidsd, HefleoLp
QuigspLoNMILD HEFuNISHLD AFwies LHGalm)
Quids (LPDFET HGLD.  GTILDLIGIHMFHGT,
2 G EBDILIYSEHDFHET, LODMILD DBULISHDFF6IT
GUITGTD  eLPGITM)  GUEDE  BHEFHGIT  LDGHTE6u 6D
ST IL(HEIDSI. GTeILDLBGIHLGST HeOF FTGETHGIT
ELPGULD GTVILDL| HEFHGT B)enessiELILIL (HeiTemeyl.
BISGewsiTdd  Aemioliied  2ALFF) 10
UL GOL&ET LODMILD AL [Jdd) D UL L H6T
6T6vdh QBT JFAUNSF LTS SADLOKSIGTGTELD
eTQVILDLd  SOFUIGT  (LPHENI  AHAGLOLILITEHLD.

HEOFHEIIGHT wpIHEWIL LIGHSTLSTTRUGY,
S EFSEG, FHhIGLLEDGT, L&D Hmetr
LoDHMILD LOL" $)gE)mest AENIGHTUITSLD.

FLOBGTEFSH(HIBLD LODMILD FLO B)LPLILF F(hSSHLD
GTGhT)  @BAUDS  F(BGBHIFGT  HEFHGHIGH
STILIL(HEGTDG. FLL & LOGHTLGULD  GTGHTLIG
GTQVILDLIE@BLD  G(BS0IBGVILDLEHGBLD  O1EBTEVSTL
SL L @LOLILTGIDFLL B LOGRTL VIS, AF&HF
FLL&LD LommiLd @evessiumiiyd FLLSLD 66D
Qb LPSHTLD UMSECT 2 GIT TGN BTIflEDEUILIL)
epl (Ha6ir,  @H(rH0\aIDL  epl (H&6T  LoDHMILD
2 Wwe) eLpl (R&6T G165 eLPGSTM Qe eLPL (Hb6iT
21 60ed 2 arener.aowTevSesiuT  HBradlsiv,
SoFFS®F BT, OLL'Lesl), HmFdgGsiay,
SOFLUNGLIL LoDHMILD SOFFOFWIGILPLIL]
Adwest  FoF  LOGWTLVS  GDUTL (HL 6T
OBy W CHiiseri@Lb. eLpL” (b 6ued) LommILD
GTQILDLILILGDT  AFNIGHT — GTeVILDL]  LOGYSTL GV
@oDUTL(H  CHMISET  HGHLD. §D(LDIBISHITGDT
o L puufhs oL eevd FIrsed BeULPL GYILD
UGB HIHGLD.

§(1h [BGVSTL eOLD b 6T6VILDLN6H oL Wi edLFltv,
erlleUV  LODMILD  FaIeFET AN
o GiTene. GIQVILDLSGT 2 miblwins  @mlidenLd
DG 2L FEV|HELD (LpMe &L 2L LI(HEGT M.
erefl e1eiby (pmleweud FiflO\FUIH6D HTatTE,
LpFENI FlEDQUSHET 2 GIT6T6wT. @UIGH LO(hS S adHeh
o L HUHASET eLpevid HEFenF Hefldariuc (h
WP, @uichLins [T
O (b SlesTmerr.

FHTGVHGT
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Sa6VE O FTHHET

(Glossary)

S _coL6b O&Temeusst (Acetylecholine): @z

LD LOGSSTLGULD  (LP(LPGUGILD  HTGueTliLi(hLD
IBILDLIGRTI®) BLSHNMITSLD.

Sp&1960r  (Actin): ClF6LFL L &HLD LoMMILD
SDFFOFVFND  26TaT  LIHLOIGLD. B
OLoebeSw QewLpserlssr (LPSHGHTEOLD
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2H1q LiLenLuiled QFwemmHmISleTneyT.

BHABSE (Mesoderm): Q&1 sHouenFES)
2ABS@selest  oow AHSHISGLD. BHO(BbS
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10.2.  1w6vfl& IBOLDL] LOETOTL 6DLD
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10.4. 6wl [FIIDL] LO6TOTL 6DLD
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10.1. b wevor_coid (Neural system)

Bluygrerser  ereliu(pd b FApLiLedL b
O FOFOTTCY  ASHLILULL F]  BILOL  LOGESTL GULD
2AGLD. @F0FVECor LHCAIN HTHTL BT
QuUDmI — ABGHT — FCHTDLOF®ETSH SV Wb,
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(Human neural system)
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2 TG S).

OFcv2 L 06T  Falbly GuqeIl  LGSHWme
< dieromaett GLoL'1q 6055 (Axon hillock) 2 (Heum@Ld
Bevr @enpGus dieroretr (Axon) 24@Ld. B)etr
eIl LGS Fm FHwersmend; GHTessL ).
Quis@, BluyTreirsemleh, 2dermesTGLOL 1g 68 (BbS/
BTG BILDLSSHTETL ) CHTHMINSSLILIHEDI).
QUh  Blwnesiiet  derorest  Hlewendgl LGV
BlygnestsGenn(h  O&mLgy — Olsnesr(herend).
Blygreflesr oHm @ ugHsments GumeGey
OFed 2 LGB BMeTd  CBTEEIG (HhSBTEILD
2donastle Camebans 2 milis@hLD  Hlsivaved
BIFGTHEGBLD B)evenev.

AsevTeTsafleh, @GMIUTSE yD  BILDLY
LOGBSTL U lay]6iT GIT A SENVTGTH6 60T
Gobyndemsd  Haflwmed  CFebserlsr  gp

UDSWTes  aflaunesr  OFebdeir (Schwann  cells)
GLpbgieTener. @)% weder 2 epediws (Myelin
sheath) o (heuTGEDSI. AdervTeTS 60 Lo (HGLD
BQaajem 2 w5 (R. G)Labrig gL’ (KH6T 6Tl IBLITSHGLD
LOWeSlGT 2N ANDEQ HAGLD. AHETVTESI6Y
2 Girerm osmn  OFTLFFAwnSs
srewiiu(Paiblebeme.  ABWSSHBSS  aflaet
OFeva@prsSlenL G Fy Qv Olavar] 2 &8s (p.
Ban@ grereflwy Sgmi (Nodes of Ranvier) 676511y
Ouuwiy. owedlesr 2 nEmend GCBIEETL  HEsoTL
BIDLpSET 15 GeuBLondd H6HTL cOEMETS;

Lowie8ledt
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BB Low1ededr 92 DD
Brepsafley  HBTeronsGa  FHTeHTL cOHET

S GIL(HSesrmest (L Lb 10.1).

derorestlett GFuIanLD (LpeneTuiehr spadlauT(h
Slewemuyd GLolp Gunedin wpigdFled wpigSmg).
Qa1 puby  FhEOY @pigdsE (Synaptic  knob)
eTIIL(PLD. DBSIGT BILDLGHTTR B GEHEET
(Neurotransmitters) Hioils OFGOITIQE LISET
(Synaptic vesicles) 2 6iToNGE. HUHOVTGHTHGT 6lF6D
2 1 a8 GOUmILD HT6TL VHemar BLbL| C1FeD
@ Oleuerf] (Interneural space) 246V6VG BILDL —
SdF  FHSINDSGS
BL_&GIHGTMGT.

(Neuromuscular  junction)

geredt  Lommitd Ol etri e’ (h Ferflest
TesSTewsT g emaHUiesT LI UG) Bl TTeT e
eLpeiTm) euensEeTTSE 1S (HeiTener (LLLb
10.2) SIGUUITRIGT:

ue pewed Blygmerser (Multipolar neurons ):
Blallcuanaiileh sk 2deTanid Tessr(h HH6vev/
SASHS, Guomu' L 6T608T6us e HlTleD
OLaT il (hs@pd  @)\Bd@Lb. GLpLbLITeVTEs
QL BluygreiiseT BaleuamsuieGay.

B e Bluygresrser (Bipolar neurons):
Ballouemsuileh  h  AdewTedT  LOHMILD (I
OLeiiemgl o (HGw  BHEGLD.  HTHe G
aiplgdleng, oL CFall oHpid  eLpeweTuilest
BISTFS uGd) adu QU rizsafley Bbs auends
Bl rretrseir sewLiL(hEletTmert.



Q@b wpewer Bluygresiger (Unipolar neurons) :
Qaluemsuileh @LavLwnes FHmy HrFujb p
2 GeTE)LD LOL" (HGLD @) (B @LD. eLPGOGIT HITLDL|FHET
LoHmitd Hevr(h UL BILDL&6TIeT BLDL GlFeD
Srerseriled @evey HrewtiL(hEesTmest.

10.3.1. by gyresorL_eSledr Gsmbm(pd
&L_5815mID (Generation and
Conducton of Nerve Impulses)

BILOL  SHIGTLGY  eTaueuTm  GHresmibn
Lohmib  SLESOIUBEDS  eTedTUMmS  QUILES)
NTHSGEDS). ©_GRITQYMILIL|BGIT @LmiLp
o euniayser  BrLbleipsertiest el  Lolebr
SITGETL GVFHGTTH (HIGLILSGTTS) T(hSHIF
OlFeLaVLILI(h FHleTMEHT. BILoenLpserle
Lwessils@Lo OB 6T FHTeverL cvsGer BLbLy
Sha¥Led  erarliu(hip.  25CerunGlevLbLomeiesT
o 'ymeperer  FL GLallennFddled 2 6iTer
OFev2 61 Hyauddled 2% emay Om L nfurd
LoHmILd  LodesfAwD  LmeBUL (H&6T 2 GiTemey.
QaunmiL et c1ioedm LTSI  GLFTGETL
Yi&hisebLDd 19D S eLpevd Fa mig@hLd (Organic

molecules)  2.@reney.  HCernGlevLbLomeNG
Qeuarilufleh 2 6irer GFeh Cevaflddrausdsled bl
21676 Ggmquwip &Carmei(h,

@Lﬂt’lu

BTy’ L& gHiseTser  [Hlemovwmbmey
Slmedt (Potential energy) 2_emL_wiemey. &(1p
yer afl & ©op & &l o L G w w m cor
HlemeuwmbmBev  blsiTeoT(IRss Goumun(y
(Potential difference) p,&b. &g Geaumcvl
St6voug) WleLESIGaITGLL 6TGBYID DIGVEITEL
SiereSiL_ Ul Sims).

®USTTLGETL (K56, 2 ewreyl'L 1 OB S6ir
LoDMILD OXF6VGYI & HIT6T 245670100687 2 HIuMH ML 6T,
SBITTLIGH 2AdHamen(h LoHmILD
Bluyrresrsemed mbs OeueGuimmiiL(hiLd
ueTfHMS LoMHDG BB  AbenaLD
o ciraney. @avalp SHyeuhiseflepid erdlioamm
Wlehtanri' L &  H%eTH@pd  (Anions)  GBiLODD
eI L S Gusbena@pd  (Cations) 2 GiTeney.
B LOGTTL L5 FHIBETHBET ST 6V;
SLS&ILD Lesstlanuwid QF LI 2 &6 blesTnes.

oL

BILDLY  HIGTL®eVS B SHHIUSNHTHEo
Bluyresflest 2 6r@pd ymeptd LOGeun HGSILD

2wesh&6iT (Inorganic ions) FLotBesTmIILITeu 6T M6y,

3i”_L_eemesor —10.1 : 1,86 B aomGleoibioneileo 2_eirem Diwicoflé &IT6oaITILIE 6T

(Ionic channels in the axolemma)

&Hdleyé smebeuniiser: (Leakage channels) @b
SILI60{1&HSMELEUMILISET , 6Teve0T GRS D
FHmiHBs 2_eTereor.

Bamaquibd suwevllé sHdleyd SHmedeuriisenet el L1 QWML Tdwid
aNweollé sdleyd SHmedeuniiigerfledr 6T6toTet0HemS SASHLD.
eT60TB6u & BemeeoIbLoN GamgigHems eXILLl QML b
siwevflsener SHF&ID AHDIDHHHMS). Sh&HEervmelevibLomeledt
8 uriysEpsSenL Guiwimet L6 Sipss CeumumemL
HlemeoliLitbss Seuelil( Siweoflae @ OSTLIHE

e (h(THEY&60TMEDT.

emevoriLié &mebeumiget — (Ligand — gated
Channels) Geud) &gmevor_edledr SilgLiLiemLuded
FHDSHEYLD,CLOL QYLD &nlq LLIEDE.

(LPS6D S&EDIME160T (LOEIT EMEFEDTLIE F61i6Y LODHMID SibSHS
1Bl mmevfleot LedT em&evTLIG S Feuailetr FbHSILITN6D
SMEOOTLILILAMS). (6T.85IT. O1F6D 2_L 6D LoHMILD

CIL6OTL 6L (h& @B SHE ML GILI) SilemL 6D C&HMemEDEDT 6TEITENID
IBILOL|600TIT6Y &HLSSILIMed LemetorliLjd STeDeUTemLLIS
SHIDLILGE0T eLpedLD B&MIq LD, LoHMID STELSILID Siuleflsei
61F6060160T 2_6TB6m 61F6D&60TMEDT. EILIMLL MWD Siwleoflser
QleuerflGuIm)SledTmeoT.

LOledTERTL L& Smeveuniiiga(Voltage — gated
channels) 65T (h&6D, Si(R&SID CUTEITmEmEN FH(HLD
aiFlieyserflermed HmLiLene.

seveledr LOleTER)TL L S&Hmevfled ermLIbLD LOMDHM &S eoTmed
FHnliLeney; 8560 SNH 6UEMNHHEIMTEUEDT:

1. Gamquid — LOlEOTEITL L &ETEDEUMILIGHET

2.6un L mSwb—Ol6TERTL L& SHTEDEUMILIGHET
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s GLTame gy

¥ — *
+ F_ ) t;ﬁ—_ Wb —,

i =
SHneyBamrev -

e Bamguip el (Na-)

@ GurtLr&uwio el (K-)

e @Gsmreng® iwed (Cl-)

LLLD 10.3 Siwevfld Smedeumiiiser

(O YR 5 FLOLODHD ugeuGev
2AdCorvnblevibLomallstr @p LLiLs@S:ElenL G
21(h95(HdS LOIGSTGRI (LpS
Gaumium e gmL(hdgidleTmert.

OILOGSTLIL 6V

25Caomolevibomailey 2. @rer  LeGaumy
FAUQ| YTHHISET AW  HTCOTUISOTTHS
Qrwebul'(hF  Faualletr  euplGw 2 6iT@ERLD,
Oeuerfluyp CFebaid wellseflesr @uisEdms
RUEAIGUBSHIEDS). ('L euewewst 10.1) (ULLD
10.3)

10.3.2. HI6G0TL_6L&6IT HL_GHSUU(H &6V
(Transmission of impulses) :

QUieblooe  Fale| LO6GT ALPSSHLD  LOHMILD
CFwevLI(B Hlanev Falay LOGT i(LpddLd AHN B)rp

D1, EH6YVIT60T

Blanevsafleh) T Va6 SLIBUILMBLD BlEHLDa)Y
BOLOLIMISIS).

guia)blemev &6 Wler (RS sIb (Resting
membrane potential) :

QUia)bleevuiieh 2 Girer Bl mrestlest
1DenrmsivLom Faeesr Lm, 21501
ULy s@nddlenL Guiwiment LOIGSTGRI (Lpd

CaumunGL  Quiajflevey Fala) LOGTEILHSSLD
ererii(ho.  @bbhlevevudled  BluyfGeuLbLomedesr
Oevafliiynsedl(mbs 2 6TGer eaumd GFmguib
Swehlasmer ol 21 ynsHled BmbsGI b
216776 (K*) IIGTIFHET
OeuefiGumSlesimerr.  @pewmed  BHluygesilesr
o 'ymid e1Hjibletr FestewLoamwils OLmISGTNS).
CIHGDSHI  HIGTLEGUULD  HLSHTLO6Y  UIE)
Blaveuuileh o eiren Adevmeletr Fauailssr euLflGu
uwesger  (K)  <=$s0ns
ou(H(heySmI. Aeumed CFmiguitb wesilEeT (Na)
@®DUTEGe 2e1(b(hayFletTmert. 21Gs Galanenuied
eTHlyLoamn  LOGTI@TL LD  OFTGSSIL  LjI&hiIB6T
oa(H(heU 2AeQILod)dHLILI(Haud)ehenev.

O Ln&wito

O Lnfwitp

2AGCeromVerias Lo, e1HTLOGHM
OGS L L1 LIShISST Lommid O L mfwib
2uwehseflesr  (KY)  <2ALisd) A SL0mSa) LD,
Grmquip  Sweflseflest  (Na) LSS
GODAUTEAYLD.  BHSGLD @BHG oIS,
2deavrestiest  QevefliiyngSled  Cum’ L nfluib
swestiseflesr (K  SLidd)  @GwmeunsayL,
GaFrmquiLd UG HIGET (Na*) L[5S
ALFLOTHFALD B\ HSGHLD. QBTG 2 GVTL TGHLD
Swesflsermlesr 2oy Goumum e ATP  wiied
QuisstiBid CFmquid — QumLrfwid o FHib
(Sodium potassium pump)&Ff] QFUIEDS. B @)T6ver(h

OWIeVls 2_6mm

TTETENWIT & euIchH6TT

|- |

L
1 1

+
>
+

I
o

(eI IIWLIGES [HHSHID
Qumm Fele

PUIeYBlsney
LGSO HHHHVIGTEN  F6)6)]

ULLD 10.4 BIDLSSTETOTL 6D SHLSSLILI(bSED
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OQum L rfuid Swellaemar 2 eTGemub eLpesTm)
Garmguwitp ALK BT OlowerfIGuwiLp
AQIYEDS). Bk blenevudiey, ALY
et iiwdasid (Polarized) 2 LTSS, UIay
lanevudled, Hluyrrefleh o eirer Liestewnpdsi ~ 40
mV wpsed 90 mV eueng Geumyui’t mepitd @uicvy
<Hera) -70 mV Lo (HGLo, GLoMeBetL Lo 1 IepIeiTem
e1Slioans@&BuiBH(-), CFeh sFalelsr 2 6rGer
THTLOGT  FGHMLD 2 GBS  GBIGEDS
(UL LD 10.4).

@s&woviblemev &66) OI66T60T (1S B1D
(Action Membrane potential)

OFed 2L S BbH AdbowTENSS OFUIHHT
<2AILIL(HLCLNG) OlFwebBlancy LBleTerT (LpSSHLD

CareimiEng). OGS TLpIINIGE — BdSLD,
LOIGST (LpEOGITLILNLI S5 L&) LoHmILb
o FFIOGTILpNNISHD  AHW  eLpeiTmy

Blanevgamend CFweh Fleavey Fale LGHTELHSELD
O\ TSI (T HI(<HL L QUHEHT 10.1).

ledT(y emeoTI8w& & B &b (Depolarization)

6§3(15 BILDLNGOLD SIS LI L 6)6dT, G&FrTiquiLh
LOGSTETL L& EEZI TR
245Ce0relevLbLoT Na*nueslsean
2AIoFlEEDG. 214G CrisHled Gt mdwid

TGV

eI L & Hmeveurmss eLpl LIL(HEDS.  B)Fest
allevaraunsd 01Fe Oeverfl HyeusdSnEHd GlFeveLd
OumLmfw  wessaflesr  oIssens Il
2A45CovmieriesSapienr  OGFevepd  GFmguib
2AIGvTB6TIGsT ¥ 2 SEDS).
@5 0FwedenTed, 248 Berunblevibomeilesr 2 1 Ligd)
Crioemm LOleSTeTL L S
Oevalliugd)  e1dlioemn OGS L SeHuyLD
Ounlssimerr.  Qeleunm  LOGTLPETLINLIS S
SO GTDLIL L LOTHDLD, LOIGHT LPGDGTLILNLI 5
B&a&LD TG ILI(BLD. @)l LpelesTGLITS),
Caamanines  2Aene) GCFmquid  SHwIesH6T
OFevedlaner GFetn 16T, ieTen(IpSHlD O FF
Boovew (-55mV) AdLENG. BINHG 2&F
18065121 (1pS&1d (Threshold potential) 6765TM) Oy,
Qalieydshleovev 0T Si(Lpdadmsd  O\sTe(h
QUTS  HTTGHILDIGY SHIHILD ATNNG 2 FF
a6y FHrever 6O (Threshold stimulus) 6T68TAY Gy,
o FF enamer & G®NhS LOGTEN(LpSSdH)6D
BIL0Y O FOSHGIT 6ThBO\UT(IH LOIGSSTEHTL eVULLD
&5 (1pig aiFlee. Qaraims GlFuwGa, 2 ctr(h
g Qevea Osrerads (All or none principle)
eTGLILI(HLD. G&mquib A6 56 6oT
2 TGenhnsSTed, Feuallehr LOGSTILPSEBLD 1O
aflengeuns +45 mV 2Aeneilh@d 01Fevapib. BFNGHd
T flpeeT LOleTa(pss enay (Spike potential)
G RO

HEITGOLOGHUILJLD

B el e

GFwevplensy  LOeTEN(LDSH S
WeTen(pdHd 6160860
50 — D616 BIT6VLD o=
YT
1 E'E- e,
! LKHE.JQ
(pemeTIuId & > < (PTG S
0— BbHID 1516

@u_lqu;%m{) LOl6IT60T (LD & HLD

o F&5 106M(enalIiuigheID

BrbYys &euey Wenen(pHSID (1606) GeurevL )

70 —————C b ,
GUI6Y ﬁGIDGO 1 1
Ltﬂamsm@g}g)m i L
-100 I I I
0 1 2 3 4 5 6 7

&mevld (10l6vel ellemiguiev)

uLID 10.5 [Hluyomeufledr Q&L F6u6) LOl6OT60T(SHSID
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WledT(ywemeorGlws & BL_& (Repolarisation)

Fa [JLPeGUT LOGHTGOI(LPSS HGTEeU AL [H@L G
24 GanGlevLbLomaileh o GITen GaFmquip
LOGST@TL L dapmeveurs eLpt Ll (B, QL L mdhwip
LOGSTQTL L BTGV e EXNNGEIEN]
Qe Camuitd westlsefler o 6rGarhmid
SWESOUL B QumLnfwutd  weslserlesr
OeuafGuwmhHmLd OB BIGEDS). 6161G6
OlFevellaryeir Cmitoenm LletTanrL L iwiestlserlesr
2H6Te GDDEDSI, BHesIT6D LOIGHTGRI(LpSS HaNTa)
LBe¥I(BLD  pUia) Hlevev LOGSTIGHIIpSS SHeTema
Crr1sdls OFevdng). erewGas K wiesilser
24CaunGlevibonemar il (h  OleuefGuwmiaispmed

25Cernllevibomellest 21 ynitp  LessT(HLD
G1FTLOGHM LGS T HGTEDLOGDIL] ATEE
Bs06lFuwGev LOVGHT (Lp O GTLINLI & B 151§
eTedTLILI(HLD.

2 && Wledrpemeriiiwué s
(Hyperpolarization)

iletrenpdsld @uichLiTer Aemreurnest — 70mV

AGTGULJLD FITe88TLG, ~90mV SienaliD@d GlFebeyILD
Gung 1% c1hTLoemnd; SeTELOULEL WHTEDS).
Qaona odF TEp®EINNISEED 616N
Ly,

@b Blenevudey 0% GLodsesions, QUL L mduLb
WG SHTEMULIHET eLpL LILI(HGUSBITEY
@wievLirrest PGS SIS DAL b
Gedtytd  QumLafud  Swesilser  AHBLD
o arGarmydletimerr.  e1eGay, G L mFwLD
LOGSTETL L SbTeLRUMIISHETT, Lo AGVGVE]
Gambueh Hmebeumiiser (Lazy gates) 6I6TMILD
AdLpSSILBHSSTDET. QO Lrfwid  Swess
SO (LP(LPSLOWIMLT  eLplq uILasT, GLoGHTLIL GV
etrenipdsld  @uichLmer  Quia)  HlevdEs
Smoydna). BFCFwevselssiGuing GFmguirb
Mwes] LBledTaTL L ds siteveuT eLpiq Gus @) hd@Ld
(ULLD 10.5).

BIDYSGITGOTL_ 6L &L_&SUIU(H D Goussid
(Conduction speed of a nerve impulse)

BIbySefed  Gresred  HLSHLILBD  Galsbib,
2Adevreflest LGB CUTDISSSTSHLD.
2Adevreflesr LD AFEons @ mrndesr
SLEHID CausupLd 2AbHLD. ACHBUM6D Lowedlesr
2 @MIWIHD SAHOVTCTHMET L LOWLIGIGT DM
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2 LU AFHVTGHTIHGT CoUBLOTES HLdJIHTM6T.
5011 GFmquiLb, QU L r&lwip
AWGKTIF@HEHETT  HTCOUTLISST — [JrasTailLT
S S50  ASBID D GTGNBHTED,  FHTCUTL 6V
@b pLg & & H@BdHHlenL G S1a) FTedlF
OFvEngl. QISDHU — SHIETLD B GFILD
LpDDEH S, 'gfm/gd) 611!,6) 5l_§'§£lu@gd)' (saltatory
conduction)  GTGSIMIGIILIT.  BILDLISEHTGETL GOBGIT
1-300 m/s GeusdHev LwiestsEHeTnest.

& eormu&leiv UG Sludlev GresorL_cv
&L_58Uu0(h &6v (Synaptic transmission)

8w BluyaesiseT Fhbld@ib UGH) By FHELIL
SHeVevg eFauLisiy (Synapse) eresliI(HLD. @)F6sT
uAnsd;  HISTLOBGT B SSUILHEGTE.
DFTTLIEOGD FHTGHTL D6V H(HLD BTG, LpasT
FGTIGS:  [BUygaeT  GTSMILD, ST ED6VLI
Oumud  Bluygest 96T FeuITLgd  BluygTett
GTGSIMILD  SALpFSHLIL(BEesTDEr.  BaailTessT(hLb
FhFHFSLD QI SHleb 2 crer A Qevr Ceuemld s
®Feigd 9emey (Synaptic Cleft) er6drny Ol
Quass(h  Bluygeisensg Qe Gu 2 6rer
Baraflent Gaver] 2ADLOLIL Fwirrest
Qawr_Gaveriluinseid G\ Fwich FSITGST LITeVLDTHLD
OFweL(HEEI. (LpesT edFEITLIGD  BlyTTevflesr
LI LUGSWeIeT  BIbLeTIe)  BLddlEeT
(Neurotransmitter) 61e0)ID GoudblIOILINBeTL il Fmy
®USET 2 GTeNe. QNG ®FITIGS  FIGHT
@user  (synaptic vesicles) eTGbmy G, &b
LONGHTSHTGOSTL GO [BluyTrestiett  @mudls  Ligbhwinest
(LPGITEOFGUITLIG & Liglamis e ujLd L), ki,
et wpedeINwsGsE  Bes  pLOLHM)
LOVGHTGOT(LpSS  HTGOFMILD  HIGHTd;  HTEOGUTLIEGIT
(Ca™) SndFetTnest. iFesTey 2 GTGemrmid 21k
DANQ  HTOFWLD — SAWGKTIBEAT — FGITLIGI;
[BIGESTELISEDET SHTGU0TLG. HGUNGHD (LPGITHFGUITLILG I
Faimal  Crrddld  OFeudd)  QanewiuyibLig
Oruibletines. @k BUhbISTLSET  Caugdd

y  Qpomorr oMb

T -~ SFBou sdler  Sov
v Oafuor? uGSlaeir &MU
' Bimwrseb, Hev u@GSHleerr
@oveTemer  Hlpwrsad  SEHUILS6OT

&HITT600TLD 6T60T60T?



(1p60T EMEFEITLIGE  [HILLLTT6T

DUBETOTE6IT (LGN
(pgeys GUWIP)

mFaITLIgS 17616

BILOLENIT6) BLSHB)
eI 6iT

LememliLic SHTevITLI
CLPL_6V

BJLOL 2 _6miiey
BLHHBH6I

OGN0 (LD H B

ca2t @Tevauiil
mFL_GLmienT&ID
B GlF6v

RemeuIlILILGHS
[BI600T  6LIGB6TT

L6l SHTevaITll
S

e emFeumiigdh
UL 76T

ULLID 10.6 emgeuTLiqé LGSulled HTetorLed SLSSLILI(bFHD

LOIGOTHTGIL GVEMOTS  HLSGHILD  [HILDLIGEITG
FLdblser  e1HGoneanF GLiflev  (penmuiieh
Feiqd erallenleir aflLiL(hleiner. ey
9etr wFeIILNgd Bluygrefley o erer @plindlL
2 i GaunsGeni(h  Qevewrdlesimesr. Bsesiie,
19687 enFeTTLILg I bl 7168 I6b eTDLI(HLD SHiiesflserilest
2 GTGemhmg;sHTeD L LOGOTGOT(LPS LD
Ca1etTmIS NG 218 STt 6v LO)esTe8I (Lpd LTS GeurT
2V  SLOFND  LOGHTEUI(LPSBLOTEGRUT
@\ péaeuid.  HIGWLG  Ll6HTEN(LpSB6)D6TI6D
L9tTanF GRITLIG 55 Bl rrrestlatr
LOIGST (PGSBS bl SHITGHTL 6 HL dhh6h
QBT FEDS). FOLOFUNLD L)e5TerT(LpSSHOIL06NI6Y,
9etTenFauTLiqd Faleileh 2 FFLOGHTLPEOGILILITH:BLD
LGNS (ULLD 10.6).

10.4 6®LOW IHITDLLD GBOTL_6OLD
(Central Nervous system - CNS)

FmauaTFFesr  Cung  ymriLL edbledlmbd
Camehimls  edLoW  [BILDL  LDGYSTL GULD,  eLPGDGIT,
SIT(HGUL LD AENIUDHEDD 2 GTETL HENLIG H4SLD.
@)DLOGYSTL v end; LoGEsTanL GUITL" (B 6TeYILDLIHGIHLD
ALPHIOBILDLISO\BTL [T 6TGVILDL|SH(@YBLD
LM H1:EI65Tme60T.

10.4.1 ey omerr (Brain)

S RUUTC(H  Loe8TL LoT&a ld, OFuifsmaen
Q(BhIleentdHid B L aruil(hLb LGHNTHa)LD
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Qupliug  epdTWIGHD. BQH  BFHeU6)
OFwTSH S SGTLOTGLD.
CLPGOGTLIONIL L B 1 @I UM STLILITS

DUSSLILL (HETAT  eLpedTedWwF HMM  eLpeTm)
ABEG LT FaIeFET HTILILI(HSTMET.
eLpATLIOIL L B HletT o L Lgiiied Lgeiuerer
2955 Oaefliyn omn  @worGuliy
(Duramater) ereurLIL(KLD. eLpeer Guwim(h
pLrigujeTer 2.6T2.en LwrGwl L (Piamater)
2 @DWTELD. L uieh 2 6rer Goehelws 2 amn
Agdemii(h (Arachnoid
eTLIL(HLD. ATSHTTI(R ULSEDGHLD (BUyIT
GLoL" L (hd@LD Qv Guiujeirer GmIEHWL
Q1 Cevafldg GuanGul Ly Sp GavL Gevaf
(Subdural space) eretTmy Ouwr. SAgdhesmii(h
UL VSHMHSLD LwmGLoL L (hdb@LD
QL Cuwsirer @ Cavarf! Agdermi®B Hip
@ Gleuaf] (Subarachnoid space) 61687m)y GlLIWLILT.

UL 6VLD membrane)

Lp&iTeLpamar, B(HeLpewer LoMMILD LGS TELPEDET 6TGHT
LPGDGIT eLPGST M) 19fleysernsL
ASSIUL (HETETS.

(oorepoemer (Fore Brain)

@upepewar (Cerebrum) LoDMILD L WGHTOMF S LIGUTGST
(Diencephalon) <f LGHF®ET 2 GTETL SENLIG)
(LPGOTELPEOGTILITELD. eLpanaTuiles GlLiflw ugdwimes
Oumepeder,  Aplaflesr  ofeilip  (Seat  of
intelligence) 6TGuTLILI(HLD.



Op@le B

o _FHH S

HLfle saiiy

Fplepemer

LD 10.7 e ewemen SlewTHGaneniisefleir &g Iliser

Ouipepemar @B ABSSHTTED UGS
OevafliiynsFled Lmesst] eT6iTaID  LMH(HSESLD
o aTyméHled GlausiTenar Blm GLo(hebeuT LG Lb,
LommILD A1q 2 1 Hh&H@HLD (Basal nuclei) 2 6iTeneyt.
OumeLpearuilesr Gomupriy G BepearTLiLpess
(cerebral cortex) eTeOLIL(HEIDGI. OLI(BeLpawaTUIEsT
ymessilufed Lowicdlest 2 eomuihm mILbL G)FeLH6T
2AFED  QUBLILSTE) BlDLonss
STeILIL(HEIDS). OlmeLpeaTLiLmessiludey,
Blygresflesr  GlFebe L 6b
Slofluich OFebser ohmid BIdd  BICTHISET
fwemar 2 arerest. @aetr Gromuiiy tev Gro®
LIGTT QT RIS eDET S

FTLDLIGY

Ol_6tt 7L (H 6T,

O)F/TGBoTL LDIQ LI BT THS;

sewiliL(hEmng). GLo(hseT esay (Gyri) ((meoLo

@ @5 flihg @&56f@eumbd

@uU(BePEmEIT,  HEVMDGIL, HEAMUIGUTG VDG,
umedrerv,  Slmieomer  HMID  (PESOTD
SpHleuhHmTenL weoflgew emer
W EBEHUULIq (HEBSIDGI. RGICINH UEGSIb
feov SHAmiys sHodTemujeml W UilESemeTE
@&sLSleoTmesT. (H Weflsesr 2 ulli  eump
e ETUINGHT DICHEDT & 81 U(&H S8 (GTHLD Dieu&iLib.
Bps oL do HMsemer elaundlss.
1) epomomuiledT @STLIT gL' L Gmdd  6T6oT
SHOVMDED SiEP&H&EUILH S &)
RB)WPGSOTD  UTSl&&IU(HGUSTEL
2 u9lifhpde CmH(pid.
I

2 u9ifl

72

- GO&[T6IV) TG MILD, DETH@HAHEL G 2 6irem
LD GDBS eufllicTerhiser Fevd) (Sulci)
((BEOLD ~ FGLH6EVV) GTGIMILD, LOMMILD HLPLOTEE
LIGT QYT ThISHGIT (Fissures)  eTadImiLD
ADLPSHSILBHESTDET. I, FeOF Hbiaay
OmeLpenaTudett Lmesst] LiTlienL b5 sSlesment.
Ouipepearenws, 61 (Hd  SHIISNTH, FeOSF)
OBTGLILST  1NTGEGTDEN. A, HUT 6(Th

19676 H6T

B)eweor QBNHDBGESILIL («L97T68TL_6V),
2 $AGsHIY  (umTLLed)  QuTl (HéSSHIL
(G bGurmed) LoDHMILD 19 fl&ESHIIL

(2SN L6D) Afwewey @D (ULLD
LoHMILD L' L eUenEseT 10.2).

10.7

@ Beruererip, GumeLpeenanis  GLoadl b

SLOMS Qress(h 241 &CHTGTHISGTTHL]
flgsEng. — @GQsETEE  OFeveyd  eTay
OLIBeLpeDETEDILIF FmieLpeermuiL LB mbg
9SEDS). B(HOLimeLpeDeT

. . . ' o o o .
ADJSHCHTOTHIE®TULD  BTFLILI6V EQTEFLD

31’_L_cucmer 10.2 e emard &gULsatleor ueflaeir

SiemIDUIL| ueofles i
. o . IbL_SB, L|dHdda [TanLD,
QuuLEEET Blevesteurnhmey, QuidsLd
P . OLoLp), cunnfgsev,
o F89 FGHIUILY gm!ﬁ? e
e . Cuda, GaL' L6,
QT (K% FSHIILY Deveramimed
LIl sy | LUmTeweu ep(hhiElenessILIL]




BJIOL] LD6WOTL.6VLD

BYOL LoGWTL6VIOTaNGl BIIDL QFeoH6lT D6L6vG BlULTTenden eigid FBily QFevserflsn QHTGHLILTEL 60
DMLY YGD. SeeuedIDil HTEWIL0Hm6N 2 L 6Vledl LLBaIE LGPBEHEHS SLSHID LemllHmens
OFUISeTBEHI.

e wHFW oigii:
AQeBEG 2wyl emL

6T DGHSW DIQLIL:
R6BEe BuibeLLL L

sTedml Guu. sTMID GUWIT, UTTen6,
RFmFdHE o Lul L BISTES, Gemel, QHT(He6ITe)]
TEVILDL|G Flem & S 6TTls0r OBBID CHLlL6d U@l 3HFHI

QAUISBSHMHH 2 ewiyeybenend Sl (Bl
5L BLLBSHBIBHBSI. UBSSIBNBS.

Geayeld LGS
epemerusdr
Blueguisy 2 _sitem
QuIbd BIULTTEISH6.
Cuiens
@ (HBIBEH6ITHBNBES).

Lerrar uga):
eoemerTu ot

i@ ulevsitem
Bluygrensst GuEFaL
uewilufled FEUGSBEL.

anfliGur@sibLIeD:

.@gm . &@'y&eﬂ fm&}b,
SIPBOSTGLIL GOBU6L DBEID —
MWD BHWIH BlensureurBBedlsn
" SlgiienLIé BUUGS oW
B BLUBSHHIS MBS, LIS T B3I

DISBLT6VN:

GieUTF GMILDWILD

(PG6MID: b Gamruip, FTULBSH6L,
e oot — 1 [ e oo oron i ) | i oo
e SiUILIBSHMS PRl (@)
& BUUGSSIBsTmeT AT AR 1 o emi QFWeds
2l LIrBIGTBBIE6T MBI P ———

e BuT & evmLo6M:
15 GEndHeHTe,
2 L] Si6N6)|H6iT
@155 WS> IDBYID
T GLomsieemeI
PUOEIG
LUBSHIEBSI.

aumBg), GmHL6D
LOBBID HIDLOED
SMLOWIMIGETT.

Qr55 WM HEML GBI
(blood brain barrier)
LISV SIUILGILT (L BHenerT
FBOSTGULTmbSI
OGN GH6TT  [HISHLOWIT
GUEIITGITD  HEML
Q&SB!

apenerT, 2 e &d]
LOBMID 2600 6)H6N6TEH
&I BULBSSeTeniD
apemenuiey o_emiye)
2 MIIL&G6T @606VTEMLOWITED
HeNET6L  6)6VlemULI
2 6wy ESUIGOTEI.

B ensiv
i 1| Goevrflsiv

86y sl

-« GFoy e
SIMIOLIL

pl@asmigedt,
DLVHABTEV GUTEIH
Qur@l_serfleir 151 cpemenuiedn
HMLB6T Bouemen
OFieugslsvenev. HIBHMIg6d
7 B BIseTled DL6LHEMITED
6 BISI_hiGesvD ApsneTenu
6UBHEML BGIT6T.

Gr®Hs cpemsi sTenl_UTsd
75% By AGD. apenenGul
Qarapiy 1&6®
2 _glur@w. @slsv 100
evedluie BIOL|
Q&F60&H6T 2 _6iT6rTan.
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(Corpus callosum) eT68T@®ILD  BILOLNDLOSOBTSLIL
Qs gieTeng).  OLIBeLPEGTLILMGSST  eLpedTm)
wpFEwF CFwied ULILEmeTd OMEBTCEL HTSGLD.
(1) oewmjdfuginy (Sensory area) — Q@&
o §HFaHL,  QuIl(RE  &&IIy  LoHDID
eIy AEw LGSHserflesr Lmessiiigey
ADLOBSIGT OS] Q)eH6 2_GEST 0/ GHTL GOEGGITLI
Ounmi 24HHBENHDLIG B 1L deTHmarT B)(HETDeN.
(2 Quwég ugty (Motor (O]
BQuidEHSBDFF6T60T Quidsdmsd
S (HLILBSSIEDG. @&l CUrHmISEHI N6t 16T
uGHed  sremIL(BENS. (3) Bewewst ULy
(Association area) — @& HlevereuThmed, O\FUIFHS
QBILIySGT,  SHDHDEL  LDOMID  LGSSMIHeD
2EweuDedD  (HEIEeISEDSG.  Lmewiiuiest

areas) —

o L' u@dhwiment OlLo(hebevrT OleueiTanarm
BImgSlesineuneng. O] Lmessilé @D
LWesTOF sLicuTen) dHLolent Gu OlF6LaYILD

BLenLpEaaen 6\Emetmq (héblesimest (LLLb 10.8).

LWeTOFMLIGUTGT -

@by eLpetry  B)awewer

ADLOLILFGT FHTGWILILI(HEIGSTDEHT.

1. 6119%6vmLostv (Epithalamus) mrLoumm & &Eemmed
2T @UILEd) Lwelr OFaLeTeIe Fa el
UGS o ereng. Qe (wpedt  LGEuIeD

o Grenr @uds BITHIGET LGV LOIQLILFTTHS;

OLeveliL
G\emL_F sieuT

(LSBT RIS
Slemm

LIT 601610

Camgmi(p eueeviigeiresievrds (Choroid plexus)
Lonplyeirend). Camymii(h eVl eTesiey LI
9681 eri9BevIosiv  fmy  FMiby  UGHWTS
LOTIENSE. @)FHTLDLIGH (LpanerTuileh 2 (hessTanL
augeu’s  feflwed o gy (Pineal  body)
SIILIL(REDS). B)FI HMsHLDd LoHmitd Ll
FLpmAews s HULBSSID Gloevr GLresfletr
6160700 QDTIGLOMEDGSTSF Fr[TdhENE).

. Hevosiv (Thalamus) Fmibued HmLI LGHWTS

o 6o @UIUTLIY,  eLpESTISBET(H,  (LPGETLD
LoD MILD GILI(BeLpeDST BweummysFlent Guiwimest
SITGHITL GLHEGT RICEEICEETE; HLSSILD
LWLonsdF  CFwevLflEng. sevroerdlen e,
OFuiblser 9NSSIUL (RS OBT&HS:SILHEDSI.
Guoguitb  &Hmed  LommILd  Hlevareumhmedleh
FUITLO6TV (LpGENILT ki@, eudlbEng). 2 ewstids)

LohmILd Quigsd FWeHBmET
QUHAISIDESHSGLD  LOWILDTHS — HGUITLOEV
NerhigEDG.

. @ADL IGLIMTHEVTLDEV (Hypothalamus)
L WIGHTO)F LiGurTaHIasT SOILILGSEUD
®DLIGLITHEUTLDEV DADLObSIGT TS

@anLIGLTgGeTLeO6ST SLPGBIdEL BL Flimeet
@etr GBS LjGVLD (Infundibulum),
@anliGurgenamevwd w1 flepwiuyib

QupepeneT I HeurTuIh
BIp RenL_Ceueril

HTTUEN BHCeLTFID

SHeool(HeuL
AT BT
BIp QenL_Ceueril

Gamymii®
auen6VL LT 6016060
eoflutev &irind
FovaMlUI6O [HTEITID
BBapeer
Fmiepener
BTETBTEUDHI SN
Gamymiip
aUEM6LLILT6TE0T6D
(LE&6ID

LILLD 10.8 lLh e emen SiemrsdCanenrhiserfledr &SiLiLger
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Qs Engl. @anliGunseurioatleh o cirer
Qiflevewr  Fflw o (pesTedLwines 2 mIIH@,
omblebevr] 2 miiiy (Mammillary bodies) e16Tm)
Quuwy. eunFmest Fihs AcFamFOFILIcH
wHmitb A& OFILfuTes 2 ewIidS)
Oavafliiun(hsefley Qaieymiiy LkIGEHEDS.
2 1 a6t Fynesr o 6 FLohlevev Guested B)Feir

(LPHGTDLOLILIGSSIWLITEHLD. GLogyiLd LNE))
Oeuliib, uf) HDID FTHD ASwaDHeEODS
&L (HUL(heSID GOLOLIMBIH@EHLD
manLIGLIMTSTLO6ON6H 2 GGG,
@DLIGLITHGVTLES QDT GLOTCH HEDETF

FT5%d Falql BIDLUSFTT FHLL O FeOHEBLD
PUh Gpuns 2arerer. Hmlidh) /| FaLed
@LOWILDTSHRYLD (Satiety centre) @MIIGLITHGUTLOEV
OFwevmHmSIng) (UL LD 10.8).

6911916 LoevorL_euib (Limbic system)

OumeLpearuiler o L L@Huied @Obid; LoeBsTL VLD
o 6ireng). mSTFE) Golp, FrhuGGel s,
LomBlevevrfl @ iy, 2110)d&euT, el IGLITSTLDLIEV
LoDHMILD @aDLIGLIMTSHGVTLOEV AL
GOILDLISHLOGETL GV 2 WILILIEGT A4GHLD. BedTLILD, 610
G&HTULD, LIWILD, LIMEYIERTI®) LODMILD HAGHTL| bl
o ewijeysmend s (HUUpSHaubd  QUiLES)
LPSGTELOLI LI audldEng). Bsenmed e9biid
LOGRTL v 2 eTidd epewar (Emotional brain)
6TGSTMILD SALPLILIT. anlIGLTGHLDLIS (D
O SHeUTaLD Hlevasteunnmed Liessflufled wpddhiLs
LhISTDHDISGSTDEST (LLLD 10.9).

FhigBe0L emBF61D

HIGBTESS GO

DO GH6VIT

@@aq

@& GL_neofl6dT DicvevgmmT 61O b Lifl 6o
DiI6LEVLY) S 606 SIr600TLq 66T
@& weLIblemeud: & 6mmUTEL 6oT Di(IRSHSID
oT@TUU[HD.  GTHITIDEDMD  GTCOOTGOIThISOH,
SpliieudleTenio, wEIPEFlemw Dignueiss
Swoevemld, HHOSTEMEL LDETUUNGTEOLD
pHlwemey P&GsmenmmMledr  LESOTLS6IT
RpGD. 1DEOT PSS TSI IDHHGISH6T
Guheadu  mrbyewie) &L&sleeflesr
@&mMlemey ASlBUUEHSSID. 6TeoT@6, WeoT
SDiPRSHBID &6TUU(H 556 6119 WEHG .

e emeit &8 6001 () (Brain Stem)

ST (h QUL SHDSLD L WIGHT

OF LTSS G  26Ter  eLpedaTuilest
ugdh  apoardga(®  eTeliu(p.  @Fleb
BBepever, umetsiv euGrmed LOHMILD (LPGETLD
2o AL hiSyeTeresr (ULt 10.10;
<L L eUenenT 10.2).

1B(5 e omerr (Mid Brain)

LwehrOlFsLeuTenb@Hd  UmesTenrd@Hd  H(HG6
o airer Lu@HIGw m(HepeamiT@Lp. m(heLpewarudiesr
SUILGSUD  flevewst  BeiTeuF  BILDLSES
FNHODHT 2 6Tenet. @HD@L  OLIheLpEETd;
&mipby&er (Cerebral peduncles) er6sTmy  GlLwiy.

OueLpedar,  Fmlepedar,  LMeTsV  LOHMILD
HEVTLDOGIV
mMEUITZH6VTLDEN

omidlevevfl o iy

anslIGumT@ssIbLIsTL

ULLb 10.9 e0lb1915 Lo6evoTL60LD
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HEVTLDETL

eiwev ayind
STTOUTT
@eur_MEggLeurm
LIT6bT6n0

UM BITIDLEBET

(PG6MID

LLLD 10.10 ¢ 6meT 55 6060T(h

Oo(pebeur  LGHHefled  (LpesTenid  196sTEnLD
BICTLGOEGT HLGILD LIGwTlenIL) OLI(heLpanerTds
SHITLDL|HGT O\Fu'1ElesTMGDT. B(heLpenarmudlesr
WPHGUYDLILGEUIG)  BI6TE 2 (heSSTEDL LTS
SADLOLIYEET 2 68o1(h. QDeunmid&d smtiGuUmgm
&L fegllesrm  (Corpora quadrigemina) 6TGSTM)

Quwry. @& umieer  wHmIb  GHLLed
Eweummlesr 46O F DF LOWILDTHF
OFwebL(hEmS.

Sledrew emer (Hind Brain)

JTLOLIGTOMF A LIGVTeT LIGHIGW  196TeLpeSTWITEHLD.
Qe Amiepewen, umetreiv  Byred  LoHmILD
WPG&OTLD AENIe HALOBSGTGTEHT. FMICLPGDGIT,
epaaruilesr @eser meugy Ouiflu  LGHwTELD.
Qv @ever(h 2ArdGsTenhisEn H(Halle
Ypdsar eauqaisblevnes  Geugilleiv  (Vermis)

NEE) ST ILI(HEIS. BIFH6IIGHT
BWwid&hIBEET 6p(HhIEewessIddid HL (HLI(HdSIH6,
oLt FwBlovewd  HHUILBHSSISED
2Abwemay  Hmepevenuliett Lo IBATTGHLD.

SmieLpanern LMSGHILL L T6D, BUid@ SFH6reh
Q(hEEewhs Quidsd LTHSSILBHEDS.

BHUPDATSGD  PGSMESDGLD Qe uileh
Fpiepeend@  wpeiiymdHled ety auGrred)
ADLDBSIGTeTS). LTty auGrned  FHmiepaner
DTG CHTOTBISEDGIT @mm&t@m LITGULDTEHAYLD,
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L@&HFCari(h

&S  eLpenemuilstt 19D
QI ILSHGHLD 2 He|EMS).

eLpeGTuilatT LGS (LPEGITLILIGS) (LPSGHTLOTEGHLD. @&
ST(HQUL HEHULD LTSI LcbGeumy
UGS s@enLp QTS SIS
SIT(HUL SFHONBbEI — QupD  FLOGEGHEMET
PHEIEIDEITS 5/ F FMIeLPEGT LoHMILD  HEVITLOGTV
UGBS LPGETLD ALILEDS]. FQUTFLD,
Qevglienl FHIIsET oDMILD  @BUIBTETHISET
2ASWeunednd S (HULEBSSHID (LPSENSSHIQILD
QUMLIH MLOWIBIGET (LPSHETIEe) 2 GTeTey.

ey omorudlest GeuestLfléSlersserr (Ventricles
of the brain)

epamamufleh, Slgeurd Blbius  BesIE  GHLOIBET
SIIL(B e,  aibleurt(h  GLiheLpenerT
2mrsGamerédend C augailed sHrewniL(hLb
BGLHIFGT WpSTLD LoDMID BTTLAD LS
Olevetre” fld eI Beir GTGOTLILI(HFlGTET.
Beelyessent ujip  OUEYALLD  Fau
pellucidum)  6Tapid  Glocbedlws Faley NASEDSI.
a0 j OleuttL rfldl@rpLb,
LWGSTOF LIGUTadfle) 2 GTTeT  @MISIL  eLPGTDITEIS
Oluetr fldHeflanier LoeiTGmaiesr gewar (Foramen
of Monro) eTav1iLI(hLD @ewL Gleuadt " A@euTy Fienern
ufIGw FmdEmg). eLpssimaus Glavetr flaEler,
19esTeLpameUIled 2 GiTen [BTGSTSHTRUS)
OlauatL rfldHlerpLetr, Febaflweiv prrenddletr (Aqueduct
of sylvius) auflGw Gy Gares(heiTendg.
OlouettL flgElerflett ga druiled 2 6irer @dd micssT
I5TeThIB6T @)eneustbd Camm’i(h euenevl i eresiancy
o (heund@Eleimert. @51 Bidaddle0(mbd epener
SaT(haiLd SFgeudeamsg (Cerebro spinal fluid—CSF)
2 NUGS) CFUIENS. [BILDLY
LOGYSTL QULILIGSB@hS@  LOESEHED  HeTGLOGDILI
Qodgaun  eflsdng.  epeer  LoHmLD
ST(hUL SFDSLI LIMSISTLILITS AL TFS
STHIEWLITSALD (X V) LIGSTLI(HEIDS).
AGILOL (HLOGOGUITLOGY,  eLped&T  O\F6LHEHI: G
CHremauLinest 24566, 2 awley AHWeHeNS
O ihg  FHdHIEDH. 4G5 Couearuiied
epeeruilest  auenFleng  LOMHDS  BLHleBEDET
Buéss5D& A@D CaUMWILILD, (LT
BTeThISeTesT 26T  AIpSFEMS  BlOweuILTHL
ugnofld@d CeumeuedyLd eLpeHST HeVT(hauld
SFlgaud GlFuiEmg). (UL LD 10.8)

(Septum

L&

eLOW



10.4.2 g 6vo1 (1 6uL_Lb (Spinal cord)

SAT(HUL LD 6TedTLIg bhevsiL GLoellbg 2 (Hewer
GUITGTH ALOLILGOL U BILDLSSFUTEHLD. @5
wpsOFebLyS  COBTLAleeT  LTEISTILTS
wUGSIUL (HeTend).  epederewis  GurevGey
QPG 2 MEATTEL KLU (HETeN). H68a(h
QULLD LPEGTSHaUTIG 6D OIBTL MBI (LpHIO\BEYILDLS,
OpTLiflett  Srebeurnuilett  QULAMINE  (LPBHEVTAUS]
2Hevevg Qesnaig @By wpeTOemeLbL)
ey ey sTewILBENS.  LEBLpETEn
SIT(HUL BILOL|EGT CouiHelr, (LpSHIO\HEILDLIS
BT mbs  CeuallCum  I&eUTE  Fa)LD
bess(h ewLopgiciTene. @ereurn GleverflaumLd
BIOLCTHET Hlgdd FNEODIITE (LpSI0EeVILDLIS
HTevaUmuilesr 19657 LGS et IL(hblesTmey.
Qa1 @deog eunebGuretim CamHmLoafliLITeh
B)evey &dlewg eaured snHewm (Cauda equina) 6T6TM)
ADLSGSLIL(HEIDG).

@NISEHOUL (HSCHMHDSHe,  (ULLD 10.11)
SBT(HULSST  LpeTUGHUID  p(h  LOWIL
ereveuyd 19GTLGSNID R FeLHsIV 6TERILD
il Gerenauud Osnesr(herengy. Fmi Fmy
GeumyLim(haerflmlide o AVETOVE:
@mId@GOa HSCaminsHed  seT(Ba gl
6TVl LIGSHIB@HLD BT HETOLOUIEOL LI).
eLpaarewit’ Gumed @eOeVTLoc) H68T(H el didlesr
2L'DID  euTERISGIL LFS  augeull LGS

FTLDLIGY LGSUIewITeYId,  AMSFHHMIeVILD
HTGRILILI(HLD Oeuerfliiymip OasciTanern
(PEITLIH B

&TbUed BHBUILGS
LI & HGHIT 6001

9601 FHT6vOT
(L& T 6v0T

FMDLIGV @ememiliL]

et ubBD

LGS uGesTaiLd 2GS (DTS
Bluy e senlesr 2 1 GOLIGS), 2AuUnHM6sT
OLatTigeIL (W56, @)L Bl TTeTSeT  LoHmILD
Slerflwimed CFevseir AHwemar FrbLeH LiEHuTeh
ST ILI(HEGTDGHT. OloueiTemarL WEEIN N
BIblenLp EMedMBET Lol (hGLOUEGTGTES. FTLDLIGY
Bniu@gsulissr  ewwgHled 2 6irer  Hrebeu
AP HRT(hauL  HlTaudsred BHiIbiueTens).

FTLDLIGY LGS uest a6l
ADTLILGH WD WPSIGLYDS CSTOLILIEGS),
D mILIDE O&smoyLILES) Lo miLb
ussun (s  Osmbyliugd) 6Ty eLpeiTmy

ugSsennst  19fldseumd. pHGLIYD OMEBTLbL
UG @ Bluygreiisefietr  GlFed 2.1 6b
seiILU(FEDS. DoamiL et 21 0Fd Bk
BILOLEGT @evessidlatiment. auuinmiliymnd;6lsmoL)
L&b) GTQYILDL|BGNFU L GST B@enewsnuyLp
OoueflgblFed Quid@ Bugreiseflssr  GFeb
2 L 6V OFTGET(HGT NS/ @SHUiLD, GLDGTHEF H6IT
LOHWILD [BAGTALPGTET FILINEET AENIUHMIGHGHF
OlFebauILD Sestuiriid) BLbINenLpaerilesr GlFeh 2 1 6b
u&S e’ (b OB LEHueh CHrastmidlesnes.

OausiTameniu@GSuied — 2.6Tar  BILDIIDLOSET
B (reIHILITET FHNDDHDTS,
CamhmieisEeTnes. 2AE, o e &)

ST GVEET  eLP&THG 6T(hSHIF 0lFeLgILD
GLoeb Cp1d:@ BHMEBET LommILD eLpe»eTUIeOlhhl,
SIT(HULSHetT  LLCaun LGHSeh 2 6iTer
BILDLEGBSHTEN  @Uiddd  HTHTL OBMENTS:
Oz T(heupd S CBIdh@ SD®DEET H4GLD.
S@T(heuL b, @p QL rhisafleh FHCD b6t

UUIBILILDB
By Geurt
Heuol(HeL
BFIDL
WHSUUB BIIDLY
Gou (p19& G
WHSUYB BIDL Geuir

6WLDWIS  STEVGUTLL

emoWill 19616

UL LD 10.11 HeToTbaULHH T GSNIHES 616U bSESTHDLD
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SMGIILBEDS. Q6N HLPSHIILGSUIeVILD
LoDOIDITGST MY QULDLITTFTHITGV WG aNh)
DADLOBFIGTONET.  HLpSSHILILGHUID 2 6Ter

SABGTD UGS, DBEE®GTUILD  GULDLITTFTEHTGV
L@Sudleb AFGHTD UGS,  HTeD
u@dldmaruyid s (HLIL(hSEIETDGNT.

2 GTET

10.5 Sicofl&om& @Fwed WwHmID
ool &emaailoo (Reflex action
and Reflex arc)

sevtenilet g1 alliphseLet  @edLoseir
[BLD(LPGOL LI NBLILSEHDSHS SMSEHTMLOGH
o L arquing ep(hElGSImest. Jslest GLITIHGT Lo
@SUL LY 6T FLOLaTd mEsmen  aflevddld

OMBT6IT(EH6L Gunedim O F WL H6IT
BLoaowBumoGeluw B uniblesinest. Q)&
eTQIUTM] HLOILIMIFGSTD?

CLPEOGT LD, OFwebLI(H

o pIIyS@GOL G HET(HeuL D @GRl
unevons  @rsSleiing).  Hev  FLowrmisetley,
LR 1) e1dlTelenest GramauliL(hLb
DAGUFTHTAIBETG) HET(H GULLD LPEGTEDWLILI
Gurmeb Crwebu (hd HTGest Quigs
ST vFmand  OFTgydLw  OFwedu(p
2 MILIL|EHEBSS, A9 eTHlellenestaniL
anuhdS) B EngI. se5(h i SSlesT Qds@HW
AH5CousdF  GFwebunGL efldmFrs OFwed
(Reflex  action) eTelIL(REMSI. (H SO L
ST |5, 61 TT% ASCouBLoMad S L 16115
OB 7FC\FWwcHHET F6sTe0TFFWITHSe

2 66 [BLDL

Bmpmredsv 2 sitenm GeuliLd
/ 6ued o_emriGeumiimeit

_

¥ 5

BOLOUDSTDe.  @eleunnies  ieslFnS
O FwebLIM 196D ukiGemEm  mrby  FIT
2ADLOLILS 6T C\BTELICL dAesfldFems afleh (Reflex
arc)  ereliL(pLp.  @erOewn  euenasuileh
O FT6LEUBTEOITED, 2SN FDFFOIFIIGH
BOLOLNIQUSDHHTH  BILDL SHTHTLD 6FeLaLD
LTeDSH@en 2 Tl dSsGs 2esdeans aileh
HGLD.

ool & e alevediesT G&Fwevu(H

2 ' @QunpLl_s&eit (Functional components

of areflex arc)

o aomjGaupi (Sensory Receptor): e @D L

S el  Gunm  e1dlF  aflenewtyyfluyb
2 GWITF & AGLDLIL].

o ewijdd  Hlygnerser  (Sensory  Neurons):
2 ewor GouniMuNeSmbg1 OunhHm o eni&S)

BITWTL VG HET(HUL BT LpSHISLIYD BILDL
Geusafletr euflGu  ser(heuLSHledr  FrLbLIch
UGS \smet(h lFebLIma.

QL Hluygresraer (Inter neurons): Bowey 2 cworidS)
Blygreflel b @udG  BlUTTeTHERS:S
ST cOF@®en  onHmiEeTnest.  @dFGlFuicdleh
ey Sevevg B (h  @ewL bl retTHei
LhIGHH BTG

Buwéa Bluygmerser (Motor Neurons): ewLOWI BITLDLY
LOGESTL VB (BbgI FILINBGT, HEOFHET GUTGHTD
OFwebu(h 2 MINIFEREGEHS — HTHTL COEDGT
Ol est(h GFeLLIG.

Hewl(h GUL LD
(CNS) APEMETIED )
CFIHemuIdh

/JC:’?' T
AW

Sl BybL

mBUIeL 2 6o QUIhE HOF

LLLD 10.12 sieflGeme exled.



OFwedu® o miiyser (Effector organs): GLHD
ST IGSE ThudF  CFWURBLD  SDFSHET
ALV FHTLILIHET.

Ques(h  NsLomes  AeTlFwFd  CFwILHET

D _GITGTGH. <HG:

1. Blusgaenunn HesdFamaoFwed (Unconditioned
reflex) LLDSSLILIL 15 SITGOTL 8VISE
dleweryfluyo  @FCFwIens, ALy
LGBTLITELD, @)FCFwiebum igh@L LuiHECGuwr,
2AILIGLOT,  wpeirerpiGeour  GCaeauuiehencv.
(61.5M) &Td NNLPLPGT eLPIG HOIBTGT(GBLD SHEBT
QdLo&6T, BTH ADVH &I  UMaTUieh
AWDOITHET  CFGTIDGL ST QU(HLD  HILDLOGY
LommILb @mLosb.

2. hlupseen 2iesdena GlFwev (Conditioned reflex):
SDDEOGTTE) 6LV ASILIISGHT6V TDHLI(HLD
el FewF OFwicy BLUbHMmeT AelFams ClFwe)
erariu(pp. @, evhigsefier 2.1 efeh
Quinenaswins @mliudebeev. LuinHE) LommiLd
A LIvdh)etT SITTGSILOTHB6 BLE®S
LIGESTL |66 QETITU @6\ F 6D
BOLOUNIEDS. (6T.HT) 2 ewTeail] LITTHELD
Gugd APGHT LOGRTSES [BIS(HLD  GLITHILD
2 18)pbT Fotnfsefleh (b Hemis . gequi
2 1 HeFweSwevrnergnen UnaGevial, BFHeest
LpetT (LpFedled pTuded ClFuis CFTHmeseLPGULD
Blem19d&1d H1L 19601, eLpeweruiletr Bl deiv
ugd  Blubsmer  AflFmF  OFweeLd
&L (HLIL(HSHIEDS).

ymrpIibL wesorL_evlb(Peripheral Neural
System)

MLOWIBILDL] LOGHTL v EHN@ OeuaflGuw 2 6irer
ADRGG  BIDUSFFSS@HD LD BILDL
LOGYSTL GULDT@LD. @)Hev  BILDLSH6IT, BTLDLI6IFGH
SIGTEHET, 2 GILILTDS  UMGVLILIGT G 6VHET
(Enteric plexus) ommitp 2 cwriGouiNEBeir AbNicer
2 GITGTL MHIENLGIT GGy, Bl TIes T Hen s
Ol re¥stL brrevesT GLiTesTn HedLoLIGLI [BITLOLITELD.
By gnesisemsst 2160 UGSl AL mSlw Fyy
BIysHE  Csn1@lGu By  CFebdTer
(Ganglion) 4@ LD. eLpewar LOHMILD 6851 (HeUL b
OeuanGu @)emey LD G| GT T GHT.
2 G LILTSUNDT  FAUTHe6D LITJ@UGVTGHT
IBTLDLY 2 681 (h).

Liev

QUGMGVLILIGHT GBI 6V
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Qaleuemeviisitanelley o 6iTen  BluygrestHemlesr
PG QFflonest  LoaviTL6vd  CFWHLIM(HSET
&L (HLL(BSSLIL(HEetTDEN. LD F5Lpedl6h
gnuBp  onHmmEmart Gunm  ASHCEDHL
aleveryfl 2 geyp oy SAdLoIIHS
2 awrfGaupifseir (Receptors) 6165Tmy GlLIWLIT. GHLOWI
Bl LoGTLudhSDGHF OlFebayd 2 1 6lFed
IBITLDL{&66) ®)emey SITGHTL GVSEET
2 (HUTHSGEGTIDG.  LDBILDL]  LOGYTL eVdHleD
epamenuiledmig Caresimin 12 @)ewewt epaer
Bioy&s@hLd(Cranial nerves) He¥sT(HouL $hHe(hbH!
G /TeTmILD 31 B)enewr ST (HalL
571Dy &H@BLD(Spinal nerves) AL (AIGLD.

@ @5 flhg @ 56fGeumbd

WwHiss SieoL_b8smflesr 2 L 6Sleb
2 _(HeUMED LD GI6IT &85 600T (b UL
SreusSHleor Qwnss Dertey 150 16
PG 8% oot 8 el
CrrsSh@n umHUGSsEIUESDS. R

BTG & (&) SOMTTS 500 el
L G GIT & 8 600T (B UL Slreud
2 _HusSwnSmg). LD GO6IT 5 8 60T () UL
Slraus Slopiorer  sWlet  GUITIHL_86moT

S5HM &H55D  Oslcuslen Csmrmi®h
aucmeulINleTaTeL 256 S

ey oemer BIrbysseir (Cranial nerves)

12 @6wT (LpeET BILDLBGT O GTeNe. HHleD
wppedgess(h Qemewsrgeir (LpedT
eLPEGTLILIGEUIGO b G /1681 mIFlesTmEDT.
bl jerem LdG] B)ewewTaB(GIBLD, 110
eLPETLILIGEUIGO b G /T6H MIGIGSTOUITGHLD.
DML S&HF ClFebapILd eprflewesst mrLbLITES
Goussiv BILOELIGSHINT LoHm CLPGOGIT
IBILDL| ST ISHILD HEWeV LOMMILD (LPHLD FJhD
LGS HC% O\FasTY LesswimhmElesTment.
(11 cuenewer 10.3)

8600t (h UL [brbyseir (Spinal Nerves)

2A(BSH(HSHIGTGT LpGITOIGTEYILDLIH@HE S
Qe Cuiuyeirer gewerudlesr (Intervertebral foramina)
uflwns 31 Qevewt  SET(HeUL  BILDLISET
Oeueflaupblesipert. ey OBTLAIGLD LGS
A LILIGDL UITHS Olamess(h SLDIHHTL
Ouwisements GlmiflesTmert.



3iL_L_6u6meoor :10.3 e GO [HIDLEOTHLD Bieub Mlest uesflas (6rh b

al. .. o .

crler CLPGOGIT [BJLDLIBGIT [BTLDLINGHT LiGBeTL) LIGSST) BT

I B15FFS) migioL) (Olfactory nerve) | @ Guoriey BILDLY IBISTH6

11 urrrened BLoLf ( Optic nerve) 2 GWTJ @ [BILDL| LImTFena

111 umienal @uide Bl Quid@, mLoL FCUITGHT 6T HHGDFG)
(Oculo motor nerve)

oY " Grrgerfluirmy miLoLy Quid@, mLoL HEBTCHTENT FLpNSF]
(Trochlear nerve)

v LpIElewan BLbL o ewijey LoDMILD | LpBLILGSH B CFwebLT(h
(Trigeminal Nerve) @lué%@ [BILDL

VI A1 FGOTEIIBITLDL Quid@, mLoL HEBTCHTET FLpNHSF]
(Abducens Nerve)

VII p% miLoL| (Facial Nerve) o ewie) LoDMILD | LpBLILGSHBe e CFwchLT(h

B, BLbL

VI | QFel)/Gleusiuig 19CeurT — 2 GWSTI @) [BTLDLJ a0 2 a6 LoHMILD 2 1 eOl6HT FLD
ey myioLy (Auditory/ Thlenev GLigmyiseb
Vestibulo-cochlear nerve)

IX BT ESH0BTGETEDL [BILDL| 2 GWIje) LoHmILD Fea LoDMILD O\F1(h 2 ewsrydS)
(Glossopharyngeal nerve) Quid@, mLoL

X Goueiv myLoL] (Vagus nerve) 2 6wy LOMMILD auiHmenm 2 LIS 68T

Quid@, mLoL CFwebum e CUrBIILI(HSSIH6D

XI SIDEOT FHESST(HeUL [BILDL| @u_/é;@ [BLDL| OXBITGETEDL, &H/T6V UGG, H(LPSS]
(Spinal accessory nerve) LommILd CHIGT HMFH6rTletT @UidabLD

XII IBTGULG. [BTLDL] BQuid@, mLoL G & LoDmILD ell(LprhIgHeL
(Hypoglossal nerve)

1. &(LpSGI [BILDLIHET
2. LDMTITL [BJLDL|BET
3. @Wiyu@S) B SET
4. $lmOleueILbL] BILDL|SHGT
5. QUITGVBTLDL|HGT

QaIbleuny  sev(heuL
IBITLDLITSHRYLD

(1 @emeven)

BILDLILD
Quigs

( 8 @)ewevuTSH6T)
(12 Qewews1s6iT)

(5 @)eneusIH6iT)
(5 @eeusIH6iT)

2 GwIj &)
IBILDLITEHRYLD
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QFWIGOLIL a1 FGVLIL| BILDLITEHLD. Heweu B)7h
Caujsannsd G161 IS TMEHT. 1)
WpHIGLIYDGauflesr 19681 L@SuID  CHredtmLd
Qaweu FeET(Houddn@ GeuaflGus myoy GFed
ST Hsmarnd; C)5TessTL awaev. LommiLh 2) auusidmyLiLm
Geurfletr (LpedtLGSHuiev Caretimid eubmled Lm
BLoL) O)F6b HT6ir Hlewrwigy.



2 | 6L [pIbY eoorL_6vld (Somatic Neural
System— SNS)

yn By  LGTLeuddletT  LGdHwimes 2.1 6b
BILOLLOGHTL VLD, @Wid@ By  LDGISTL GULD
(Voluntary neural system) 6TeSTMILD AGLPSHSBLILI(HLD.
Qe 6Tl FSdFHEITGT QULHITE 2L 6D
Quidasd®sd S (HLILMBSGSHILD  BILDLFGTTEHLD.
UflbEDFH@HSESE OFeved Qi@ LOHMILD
2 GwIjdS) BIIDLSET 2.1 6V [BILDL LOGSTL VHEE
TOLUBSGSE) 2 T, S®F LOHMILD 2 MILIL|EH6rTIeHT
aflplin @ussd opmip AeflFws  OlFweh
[MEEILTER ) ASIDa IBITLDL
LOGESTL GUIGIGHT (LpSHENLILT LiGssTIEGTTELD.

21 6V

Sreotlwrbi(g HIbY W6esorL_evuld (Autonomic
Nervous System — ANS)

FATDRTSHTO BlTaubldaid CFT6T(h, FWLomi
Quiki@gd  BILDLLOGTL SEN&d — STeslihig
[BJIbY  LOGRTLGULD  eTedTmy  Gwid.  LmibILDL
LOGRTL VI HIGT  Ligdlwimest,  Fewflwibi@, HLL)
LDGESTL_QUSHHIGHT  BLDLBET,  OLDGHT — HDFHET,
FOUNISET LoHmitd BFUidEmF AHweunHnleneir
LEIQR AUDH®ODS OB b
OFwebuL weuddng. uDCaUm 2 M serfles
Sasthubi@ CFIWGOLIT(HSENT §a(HhIblaDEUTLILILD
s (HUBSSIUGID  QUbBILOLY  LOGETL VdbleT
LG EB@TITELD. @) DL06TSTL_Vd S
®DLIGLITEGUITLDETV F6OT SL (LU 1g6h
®aUdE(HIBEMS). (ULLD 10.13) HTeSWIAIE BILDL|
LDGESTL GUd)68T 2 1" &' 1 Ll FGLp
SLuL (heTereunml AHLodaLILL (HeTeng).

(W61 BTy GlFcvSlmeir Bl rmedr
(Preganglionic neuron)

B)a6tT 2 L 6OLIGS) eLpEGT 2HeVVE] HEBT(HeUL dbleh
SMIIL(BHLD.  LowedlehT 2 @mIMed  FLPLILIL L
Qa6tT  HHOVTGHT,  LPEET BT AVE
ST(hauL BILDIeS (mbg LGHWTsE Ceverilalbg)
19687 Sr1ewilwirug Loy G\Feb Syerfleh wLpigHm).

Seotlwrbig By ©&6v Slmeir (Autonomic
ganglion)

Qs0lFed Slgafled wpedr mrby OFed  SHleir

Bluygresflest  pderresisentd, 196 BILDL
OFevdlyer  Hluynreiseilst 2L LGS LD
DI MBI GITGITGYT.
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SleoT BT @& 6L SlreiT Hluy mmest
(Postganglionic neuron)

Qa1 snestlumbie  BIDLOFOS Tl @\ HbS
UMD  BILOLSHTETL VE®ST  aUUIHMEMUIGET
OFwevLI(h 2 WILILHEBSSS BLSHIEDS.

STIIAIE BILDL  LOGRTL euddleh Liflay
By a8 ed ommitd @evewr ufley By
LOGHITL GULD H4ENIGHE O_GIT 6T (<L L QUGG 10.4).

10.6 2_coriienaill Glumis 6o WhHmID
@&FwWeOemMWINESEID (Sensory
reception and processing)

o ufifludlest DmISF F5LpedlaVitd © 1 eSapiLh eTMLI(HLD
LOTHDABIE®ST AWbEI HUDEOD 2 GoTT ®GULILIG|
BLOG] 2 GTTUMIB LIGHTGL AU@HLD. SHTEETL D6V
2 GWTISH6V LODMILD SHTGHTL 6OGHT HGHTEHLD 2G5V
2dwenar epamaruileh penL GlLmElesTment.

ADLONL_ DS A LILIGDL UITHS
Osrass(h 2 ICauNIs®ar B HeUBWITHLI
19fgsevmd.  ym2 ewniGaubiiser (Exteroceptors)
orefletr  Gupuglieou 6Ll
DAdLobeTene. eadloaf, GBT(hH6eh, FHame
LODMILD QUTFGOGST BIHTH AN 2 GOTT6HMGITLI
OUD&F g  BRIUMSUTEGLD.  auiihnen
o GTERMILIYEET  LoDMID  BTSSHbTanThicerle)
2 GITETE6Y 216961  261Geor  ahu(HLD
ST VST 2 GWIJ I lGUIGDR.  hBHEVT6D
Aaunann s 2 ariGauniser  (Interoceptors)
GTGOIMI  <ALPLILIT. 216D AMFR|  LOHMILD
IBlenevaniL 2 GWIdda Lq UL Quss
2 ewri GounLis@nLb 3%
2 e CouniisGan. Ameu  6TYILDLGSMFHET,
QwewiL) BTeSTH6T, eLpL (DS, HEOFBTGHTHGCIT

AN
@ﬂﬂu

SiOwflésl  uweod  (PIghs 2 6o
mesoruest &5 SlapoySlomi. &S 1q epieiTerr
SiemeoTaU(HD  Dieufledr  UIHEHSEHHNE

GTGITLIGDGY

(Proprioceptors)

&5 S5|(H&SleOTMCOTI. 1) oTGUGITM))
2 eooriSlmmis? Sreotlwrhis THIbL
LD6OOTL_6V5> &l 60T eTUUGS) W&SWO
ubisSTHMISIDG 6THTUSIWID 2 6oTH)

2 1 6llov abupd HAm wIHOEISE6TILID

GSHIOGE
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ApFHiH GHLPEMEV Fi(HhISF

@&u_lg;a)
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CafloTadhemd s HTI([BHH6L

Q&F15H60
Q& H60
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o

& EHBCBTEN CleuenGUIBBEHems

ﬁﬁ:} (e Bppt ayid )
Xy
4%
-
_G&na)rr?
LiGemden

SITEI([BFH60

HsabT CeuefCUIBBHMBHH

SI6N1([BSH6V

PwoLa)

D6V GUIhHID LOBMID
Grlienu STeul(BFHev

Fwiion)

Sbil svuemWw
Gi(hhIeHE CFUIH

E

&
Q@

i | HIWWHHH i

ﬂ@ﬁg&,rﬁmm

6TNOB- 16T LoD BTN NGB L1 60T
GeueMBuIBMID GHTevTL ILBEH6V

TN

GLY 6L @UIhHID LOBMID
STUYBMeN HWL GIFUIH6D

[urﬁsu BIIDL waﬁin_e\)th
HeuT LITensusnl exlifleuenL g
2 1OpBT Sirlienu GHemL
EE @swd Giglenu
D T
.-\. =

urﬂa{ by ST eMUSHUI HENTEUEHL ULIEF
G oDy o Qe imHe
FHIBE0 S

UL LD 10.13 Smeoflwirii@ IHILOL| LD60OTL60LD

I’ Lauemenr :10.4 ufley BIbY T 05 5D G &emer ufle W08 S @D SemL Guiumesr

Gaumiun (Haseir

urfley [BJLDL] LOGESTL GULD @evewer Lifley BILDL| LOGETL GULD
SHT(DUL GG LOTTL) LommyLD eLPGGTUSIGT SBLITGVLT LIGHUIILD FHevoT(heuL dbladt
auHDICILIESH6TeD Q)BT hiGENS). SlmoleueiLdL) LGSHUNeVILD OB hiGES).

67101 O FOET6T ST QewesuidasiiLiL’ (Hs
Fh1EOS0\STLT1T% 2 GTET6DT.

I57LDL) O\F6 ST H6IT FH6oTI5HeHLITEs IR

(Wpatt Lol G\Feb SlgaiT mrLbifenLp
GL DLWTeSS]. 19657 BILDL| OFeOSITET BILOLNGHLD
bemLomess)

LpSTBEILDLO\FGOETGIT BILDIEOLD BETLOTESZ).
19657 B7LDL| GlFGOSITGT BILDLIGDLD L DL LITCTS).

OFwebL(h 2 mitiyseleh 2 6irer (e
IBILDLIO\FGOSTGT BILOLNGHLOUINGHT (LpaDGHTLT
LGSO b BT— 2L flesredlesr
2 DUGEWITEDS). 611 Geu B)bBTLOIILOEGT
AL flev17e8) QUHBGOULIFFTITIHSHGOT.

OFwebL(h 2 mitnfevieiTer 96T mLoL CFevblTeiT
BIDIenLpudlesT (LpeweSTLILIGEEUNGO b

2SN 16 CHTameVGHT 2 NUSENWITEDS/.
61631G6u BlbpTL i NenLpseiT Gamedleigdld
CUNBEIUIF FITITHSHGH.
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DAUFTSHHTEV LODMILD SA(LPSBLD ASH)H 5%
IBeneuaamleh SalyLonsd GFuicvu” (h

A5 HVEDLOEIL GTENTOETETAT 2 1 D6V, HUITT
OFUIHDS).

AUPSSSFMSLI LNBDBII PUIe] SHA6LEVS]
b FlesEmeuddle SallTonsd GlFuicvir’ (b
Quicvy Flenevd@d; SHmLbL 2 HeyEn).

OLoTSSHSF)e) QUBBILOLISGT HeMidS) LommILD
eleneTentid; &Te8T(HaUGSIOUTELD.

OLordEdE)eH) @UbBILDLHET IlenesTentL]
SOLLI(HSHSHIUGHTUTEHLD.

@)b1ocvsr_euLd Guimyn(h iehevdy aflevd

B)bLoGTITL VS QUIaTH Qb ClF fiddeD
SH6V6VE/ 2 GBT(B, LI LOGYSTL GULD GTGST M)

LDGSSTL_GULD GTGHT, LIL(REnS). )
) SGSLIUBSDS) e

II_L_cuemenor :10.5 2_aworiGeum s eiflesr auemeaeir

2 awriGaunLs SITGUTL 6D OFwedLI(h 2 MLy SieoLoailL Lb
Qi U(LPSHLD LODMILD 2A5FCFNMINGIT HTSHGTNLIIT, 2AHGDT QUL L& BTGV
2 6ot GeuLIBeiT 276 ST LommILD Wyt f&evsiv Lighd)
Goud) Coud)IOLIMBL ST | BISEIGTON FeW6U H(HLOLBGT LODMILD BT
2wt GeumiIE6T LRI
Oleuli OeuLiLiLD €ENR)
2 _ewrGaumiIE6T
sparf] ] HBTHGD 2_GIT6T GFSF) LoHMILD Fa LDL] CXFGVSHGT.
9 _ewniGaumniLIE6T

LONMILD 6TVILDL] LONMILD HEDFHGNT LLPLGUGT 6T

[ NTEEEE T STGRILILI(HEGS N6
SITEBTL 6OlGHT QUDEBELILI QuTmISS!
2 iGN IEmend; SLDIHFGESTL UTm)

UMBLILI(HSHHVTLD (L L UenewsT 10.5).

10.6.1 0poifl 2_cworit 2 myi - & 6oor
(Photoreceptor - Eye)

ST LUMJe®a 2 MILILTEGLD.  He3T6HIT6oS),
Lo Guim'iger  SGHTeT  GLUIenI6iT
SLpsaei )  Oeelumins SHFsenmed
(Extrinsic OuUTBSSLILIL (DTS
2Amauiteuest,  CLomymdEeFser  (superior),
SLpUNSS®FHET (Inferior), LSBT (Hd SEOFH6IT
(Lateral), m®Uyn OCmigsemFser (Median  rectus),
GomLmeFmiie) aFs6ir (Superior oblique) LoHMILD
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O\BefleuTest LIMTaaId:Ed HTTCRILOTGLD.

LOTSH@GRT VL IQUITeNET  anLowiSSleh  6(rh
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ADPSHIIBHEDS.  @Hled  FaDLOIFSEIT
Hlanmbg/ F16ss 1L (HFGsTmGHT. HGIOTGE01 65T
etrLpenenuilest eLOWIILGESSF FhHmId BHLpTs
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el e OF &6 Sl wiig). eTeGou QUGS
&L (BLyeTerfl (Blind spot) TGS M)
ADLSHSLILI(HEDG).
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Lhigunedled pbg Gouisivesisiv L euddlesneyd
(Reisner's membrane), 60Q&sevT 1qLoLTest) svGaHeuIT
higunededmbg  Gulevry  ULeuSSlesTeyD
(Basilar memberane) 191U (HeTET).

siuGseur  OleusiuigLiewev  LommItd  sVGHeVIT
g Loumesf] S @y HemmH@HDd Gifledbars
eTeTlIL(hLD FsLpiblestbmeytd (Perilymph), sivGsHeurT
thiguim 616G meflbett  (Endolymph) eTewtlii(hLd
2Asblewiby  Hgeussnepino  HolouyeciTenes.
STSMT6T 2H1q L1LD& 6D
Olusiuiguyed Heireur' L1 LevgesstiyLggid (Oval
window), silvGH6UIT g LDLITeNH GuL" L LILIGVSGSSlLL g0l LD
(Round  window) Q&mL L OsressT(heTend (UL Lb
10.19).

sVBHeUIT

&mil_omL 2 _miu (Organ of Corti)

68 2 ewIiSeTenLnd:; O\BTERTL HTTL L 2 ML
Gudlevmy  ULevsHletr  GLosbymib, e GLo(h
GuiTesTmy SHLOBGIETeN]. CUFGHTT LI euddlesr
W bbb  meIG  aufleFserlsd
GIIJITGYTLDITGYT LoufliflenLpd C\FeLSHT
ST ILI(HHGsTm6HT. a6l LoufiflenLps
OFevellesr  pemeuileyo  sutefiGumdeSwm
(Stereocilia) ~ eTayid  GQewLpHeT  BevsT(h
STt 1L (HFGTm6sT.

Sy 2 et GLocbLmLD LPLPISHILD
AlDLILITGST FalPLD FleOeUUIVIGTET 63 LILGVLD
Fa®] GUTen HDLOGSIGTENE. QNI 6VLD
OLSCLmflwed wuLevd (Tectorial membrane) 6T6o1
ADLSSLIL(HEDS). 6360 A®UEBET B SHIILI(HLD

Gungy ST ML 2 mILSeIeiTer
eoefIGunFleOwr  OLSCLaflwed UL evdbest
b1 O] OBTeTHNG).

6960] 2_cwoTi GFWCL(LP HMHEGIT
(Mechanism of hearing)

Ynd OFalld@Lped eLpeuld 2 6T HIMLOLLD 660
ADVSET OFalILEDUIeD Lt (h A Ab)Tand
OFuiflssimerr. Qbs udTeyser H(HIFCFaN e
epetim  ADOmeILbLFST  eLpeud  BeTeul L L1
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shoBdmeum  GlsusiuigLiul,ed

stuBameur higuir

/&
SIYFF6U6)
/ LOBMILD
\ ST 2 My
610 BB6VMIQIDLIT6DT

OL&BLmfluiev
F6U6Y

BT eI
IBIDL
(WY& &

)

UmBrmio

SIYFF6UR

HIT6001

HTHeMUTEN6 BIIDL| Qoo
FEVB6T

(WPYFaHGHF 6lFevsID
BYIDL EemIp

ULID 10.19 &MiLenL 2 mili

SLGSLILHSetimest.  Bereu L1

OFailiiuenn  17-20  LOL /IS,
OuflwgsTaulmiiLsTed, OFailliumbewai 20
DL B b SA(LpSSLD BeTeuL L LILcvseniluied
2 aliL(hEDS). OY AUPSSSHT6D
Ouiflediost  lTeuddled o (BUTGLD  ALPSS
ADHBET QUL L LILIVBEIDW 2 GT@BLD LIDLPLD
ADFLILSTH CUFGOTT LILGUUPLD A5G/ GHT
Qavewihs wmilew 2 piyd Gogyd FrpLb
ADFEDS]. @)bibl L pFFimed LoufiflenLps
O\FcLHeITIeET 2i1q U6 2 GITAT 2111681 HTOGUMUIHGIT
o) Loraf) Skt ep(Peusbimed GlFwich Hlanev Llest
2A(LpdsLb (Action potential) @ (HeumdSLILIL (B, GlFal
Biby (cochlear nerve) eLpeULD eLPED&TS&, 6T(HIHSHIF
OFcveLIL(HEMGI. kIS, eOlwias
o ewnylIL(hHm).

LIUGUT1d: G
Licu&essilenwiail

@&6ilE emmun(y &eir ( Defects of ear)

F1HCEHATIDLD FNHHTEOBLOTHISTEBAT H6V6VF/

16T BSTLOTESIHTHCaUT @& &eVITLD. 8z
SLDSHEUTL QT B BuDBWITHL
19ASSILBHEDS].



@ @5 flihg @ &56flGeaumbd

Epssaor  uaxflsofley FFHUBGD 2 L 6b
gwiblemeuts Guasyb 2 mtNSlest UM IhIS 6L
Guwflps.

a)2_ L 6Seir GrisGasm”(f Swéseb

b) 2 1 6Slest Hlemevudlev ariu(h b wmbmrkiser
¢) Hemouudleir Sws s spMHE.

o HLSHFHD awuds &M% Cxermenro: (Conductive
deafness) @FD@& LUDFOFIS  @Lpcvserich
FOHGLD  Oopd TnUBSSID AL,
OFailliuemm Hiplsed, BHFFauleH erHL(BLD
BIss (HLGT  Falquw QaMDm, BHIFCFI
GTQILDLISGT — AMFW — (LpIgunH  Hlevev
GUTGSTNEDGY HITTGESTLDTS @@mwm.

o oawry pyLby H1%ICHeTTemL (Sensory — neural
deafness) @FDGHd FTIeILD HITL ML 2 ML
onmitd GFall myoy, GCFaibIoly GlFebeyd
unes LoMmILD  eLpewerulles GsL L gyidsITes
ymessiltl u@Suied enu®o CsmertmisGer
2ASLD.

2 | cv&wblemev Gugyb 2 mitiy
(Organ of equilibrium)

Foplavev  CUEIGE — GTGITLIH — HHDFQ HEIT
© ewr(BLD  ewstiedlest (Proprioception) 6p(h LGHNLITS
2 GTengl. 21 606 Blavev, A6 HDFWLOGY,
DB SAMFYHET  CUIGTDUNED 2 GWT(HLD

Fmett  setrais 2 awijgev  (Proprioception)
GTGULILI(HEIMS).

2AsFOFUley  srdeflumnalng — imEled
SmLpgerer  Oewsvigiyemy GBI
(Vestibular ~ system)  (uib  10.20) 2.1 &dedr
FLobleDeVEIL] LIN&ISTSHEDS). [
245 1blews1ibTen Bl GLPGVHGILD
LIGB(GIHLD ST ILI(HFGSTmGHT. Beweu

OLMeSLD LIS DaUSBLILIL (HGTETEY.

Qb Quesay Sreusisepd 216 GurdGLb
Hlevev ommitd Geustd AHweunniled erHuhLd
LOTHDBIGE®ST 2 ol EeSIDes.  H1derimellesr
2AmED 2 6rer @ AemmsenTet wyLfEer
(Utricle) opmib FEGuyed (Saccule) AFHwemey
bG8  (Maculae)  ereiTeyid  FLoblewev
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o awiGaunty  uGFHsmaents  CunmlmsSlenes.
(b 10.21). Qe  Feevudesr  GriGsHETL (B
QuissHme 2 easILILLIGTL(HEDS).

Lors@&Gevalled  smemmiu(Bd  LoufiflenLp
OFeLH6IT [T 2 en Geunisen15s
OFwev(hHlstiner. @bs  ouiifledp  GlFcbseir
Oegevrri’ g earrmevrest " GLmedgHld L evdleD
uSbaicTenes. QUL udHled HTOFISSHTeVTEs
°CLmedlg  (Otolith)  eraaliL(RLD  HIHCT HGT
SR ILI(HE6ST 6. @)'1_evrd LoufiflenLp
OFevaaflest o FALILGHGE cTdL®WS Fal'lg
LObSSHSTLOMU AF)SfSEMS).

Olaustvig L9y e0letT LIGEGUML 1q GVILD,
GTLYDLOTSYLD — AGHLOBSIGTET — SHDIUL L 5
GLPGVSHGIT PG MIFHO\ BTG OFhIGSB1%

ADLOBSHIGTONG. B)FHSLPVFGNGT (1 (LpeweT
5955145 snaILBEDSG. 95 QLGS
ioyebeur  (Ampulla)  eraii(hEME.  @)FHeb
o euriLouflenLpSGTIEVILD, ABT@| C\F6LSETTEVILD
AN 2 eiFAluGd)  QepieTeng.  @BN&
Eflsivm < briyevevmiflsiv (Crista ampullaris) 6T65Tm)
Ouwi. B soeuist FHipHF BusssmS
2 Tyl ILWGTLI(H EMI.

10.6.3 mIsT 2_cooriGeumSlaer
(Olfactory receptors)

F D LohmILD LDGUSILD ®oun B wrest
2 et GaumiIE6iT GeudleyewriGeupiLser
(chemoreceptors) TG ILI(HEGSTMGYT. STHIleH

FIWSH  Falqs  CoublIOmpL BT BIBTFS
2 I CauNismand — HTGET(HAISHT6Y  LDGSILD
o ewnylI(hHm).

, @65 & @ &M ey eor g
TR - ©OL&Gus  (Decibels-dB)

¥ Qzfluyor? 6T60TMD SDILSHITEL
: SterLUu B Sl 6T s
SIS 600TLONE &) GaL_ugmhemeor

60691505l &1HIw dB (0 dB) & 1b. 50 dB
Soe]  RSFGEFEDHleTTs CusiansS
@saflounast yflibgisGsnerer 2_ga&Slng).
90 dB & &b iSlsneor 696518 Gl&FMlaeiTer
&55mhisemer O\GM_i&Hwns Hevor smeuld

Ba1_usimov s1gIGsoTTemD aru(h Hms).



GTEIDLIGIITEOTEN Flbbov LITEm
(QuflediD.~emLI Gl T6mTLgI)
FeUNGTEOTEN FlhHev LITend
(61601 BLTeOID."6M LI

OB TennL_gI)

(ST SDIEDT UL
16V

19601 DiemTeULL 4IDLIEVEOT
IRy

L&bBHITL_(H —
SIMJOULL S GHLO6V

SLIDL|6VE0T

BT BT N6
Glpev

H6T eIl L L1
LI6V 6001

UL L LT LIOEHGEW

ULLD 10.20 — &iojflemed 2 miliL

Frabu, 60601

Bi@eor

Ofaceok Wy Feften
LLF2PN Giogsom

Fi600T600TMLDL|5H
HIB6TTH6TT

PBL 60

e BermFedwid g 616

@Grmnd
BB
eiole Grr&elum

GeusolgLu 66T
B DLW & 61T

AHT6 @ymo
OF6VH6IT OF6VH6IT

ULLD 10.21 onéGeomeliler SiemLoLi
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BIFIEDHeI6HT Fa DTG
STeILIL(HLD LOEHFGT HINSEIGHITGH A6oT BISTEFS
6119 @ wi (Olfactory epithelium) &1 (HFFCeT BIBF&FS
o mIly&eT eTeuLIL(WEME (UL LD 10.22).

magds)  enlddelwioneg  SLpymLD
GanenLpliLL eudGTepitd, — GLocbLpLd  BIHTFS)
SN B®ETS O)%TevaTL

B)ewILIL b dBGTTEVILD FLpliLiL (DTG

BISTFF 2 pinfed  eLpeim  QUEHBWLITET
OFevser FnewIiL(hEeines. el (i) ABTe)
OFev&eir (supporting cells) (i) @nqliLenr C\FeHH6iT
(Basal cells) (iii) ufgdsewidsnen 2uf) algel
m1&7ES 2 ewiGounty) GFevEer (Olfactory receptor
cells). LoweSlgpiemm D Qb 2 ewniGeuniseristr
OLoevedls @enLpseir Qenewtbsl BISTFS BILOLITS
(epewar miioy 1) omdluyeireng). @& mISTFS
@LLS?&[')?G‘D (Olfactory bulb) @Go‘)mc@ﬂ)g;j. BISTFS)
LOGTETGRTL VEGT @b mbg  epewemudest
WO By UGHEG T(hdGHIF  CFebeuliLL (h
SAhIG LoD 2 ewIglL(hEING.  eLpaneTullest
wperO By LGFEGF CFevepid 2485 GmrLb

O F6v

OFevdl (B GFev

BIGTFSI UTend —

Senriiifle.umiin —
50

SememiLiLi —
Ha

BISHTEFE —
61198 60D

'r-'-i".

61198 60wt LyLngedr {
Goev 2 _siten
GaremipLILL 601D

BISTFEI
emLI

SIETLeVEET Ob9d CBTGLILSSLD T(hSSHIF
OFcbeuILL (Y  hIG  LOGHISEHDHTNT 2 T
g LILenLufevnest Lidleb GlFwich GumLiL(hSIms).

aromed 2_coorii6¥laeir(Gustatory receptor)

GTGLGVIT 26T @ H@HAHGHLD GLOGVTEN LolLpayL" (HLD
2 GWIQUTEF FH®a 2 GWIJe 2 GTeNg. HTale)
STGRIILBLD Fw YL LSBT UMINevTdEer
(papillae) ereIL(REGSTDGT. Bwer  BISGHHESHF
QFTICFTILIYS HeSTDLOMWLIS FH(HEMSEI. [HTHE,
LP(LPaUSILD ugeild STewlILI(hLD
umiPevevnssemey FHaar OLom ' (HdbEer 2hsLD
seiIL(hEleTpest. eTesflaniid  GLocuetiTewd:dletr
OloctrenLowines  LIGS), HeTesIddletr 2 GTLITLIL,
OBIeSIL LGS, @Teveuaner eplg  GUTETD
u@dHFaflid  Fmeu  OLom (KE6T  G®DHS
2A6T6I60 HTewTtILI(HHGSTMEHT.

F 6 OILOTL (H &6 & (HeD6 QLG GU(LPEDL ILIGHG.
Qeaunfle  50-100  euewgulevrtest  erfFeOuIch
OFevselr  sTeIL(HETDGY.  @TesT(hauens
eTL9FNIGH OFeVLHET 2 GTeTerl. 2Aeme 1) Fenel

DHHIB 6L
[bTLOL|

BIGTEFSS @GHLOID

AHTONF 6F60

BISTES Briby
@60

— Ol e enyL

@Bl Renip
(BI®TES)
BemIpDH6IT)

ULLD 10.22 mIsFFHA 2_mii
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@,ﬂ’)]ﬂu

&omeu Gl (h ©1&F6L&6IT, Sicmed & (HE @D
8L 5SleoT HdTEmWTeL DiHlH Deresley
2 _[miie)]&6melr o1 5lii @& meiT&HledTM60T.
Guoeid @FM_{&FEWTES (Gl 60T, WHMID
D5\&1D
Si6o6)
unSliuemL_Sledtmeot. EHUGIe)ID, Ecmoey
2 1 6518eu@w Boussonasts
ygIUGSSeuemL WD @&cL&6MMELD.
8501560&H6T RAIGIIN(H 6I(1R (P& UGS
IBITL_& (6T &5(&0iT ySHw
Fr(h @& Wiy SledTmeot.

SIILDT6OT UM 6iTa oI

2 I” Q&MeTeusSTepid

©\F6LE6ITITEVL

6119560W6) OFeL%6T (Fener 2 esamiaiseir) (Gustatory
cells) 2) <ngriemL 2ebevd Gused 6195eduwich
OFevaelr  (Yans@n O\ Fevs6ir)  (basal  cells)
2ASNeanLITEGLD. Heneu 619560 OlFcL 56 TIe0N B/
Oevarflaumd Feveu mievT@enLpaser (Gustatory hair
cells) Hmaudh  HIDeTH6IIGT @Jgﬁluﬂ& (taste  pore)
OaveflCu  Hiligd  Osmredmgpd@o. Qe
2 181pBled SOphg HTewmIL(HSGTDET. FHevau
2wy OlFevsarfleh 2 6iren Haveu bietT BavLpsGar
FEAUMILI 2 GWIHLD LGHWI@LD. BFolFevsa iy

giened OLOTL (B 6iT

LLEh6MF 6UIQ6N
SI([HLOL|B6T
(o) yebms eugel

LOBEHID U6TeNSHBHTH G

SI(HLDL| & 6THL 60T

OaTLiymLW Fiene

QuorL_B 6T

o196 19610
SememiLiLid
Hai
Bosvérarewor
L Tedr&l6v
o cLpemeT
bTHGULD [ LDL 601 0
LTen&lev FEHEN
GemIPBH6IT
LGNS HTHEH
SI(HLOL| 6T

o cwTigetrenLo O\smaysrL O)_et1L" ey’ (K%eiT (Dendrite)
FoaudGanUd  GOIIF®ST  (signal)  eLPDGTI:S,
A1 EIeTDET. CLIFGD CIFGLEEIT, (LPUFONFGLHEITITS
OFwevu' (B, yHuwr Fevau 6119Hedwich ClFcvE®ET
2 (HeundGlesiment (LLLD 10.23).

@smev - @&(h 2_cwori 2_miiy
(Skin - sense of touch)

Gamed e  WOBLGUA  C&n(h 2 ewiiey
2 MILILITELD. Gsmed gy LpLP@USILD
ugeilueiTem 18)6vedlwchT BV ETGHT
B2 e Gouniiser,  OBT(HH6,  H(LPSSLD,
Oeuliutd, Goflids), el AHu o ewiieysemern
2l 2 geybletiper.  aflged  mieslsetleh
BaiayeseniGaumidseres GTGEOTGEON 6%
ASBLOBLILBTD ALILISGS 2ADB 2 cwnie)samern
S8 IEING). CoHredleh 2 eirer 2 ewsiGouniisemlch
Flev (UL LD. 10.24) $CLp Sl (HeiTerTey.

* o0 ifleiv  2ABSHD  ALpLGSUTeeTen,
GlLocsTEmLOWITET ENCERE
2 WMIddalquianal  OLojOlsed  eul (HBeT

(Merkel disc) 4@LD.

* LoUGT S HTOE®ETE HFMMILGTET [HIGETLIEE 6D
2 Giren 2 ety GaunLIE@pLD. GLoebedlws
OBT(HB®V 2 G88TT & LG UIGHG.

|

o6l 2_6WI(HID

|\
[

61195 6Swid
SIQLILIENL

Fien6)

6115 60WIF 2 6uor(HID
CF6vmsiT 61115 60uis
OF6vm6iT

gisned Qom_ (B

(@1) U6TENHHTHEG DA(HLOL B 6160

Guiigrésiu’ Ll ugH

LLLD 10.23 — &remeu 2_evorel&eir

94



* L6IVGHTIfIGHT &I &B6IT BT (Meissner's  corpuscles):

Garreb uifevevndserley, 6119G)_[7LD6D
2ABGHesT S AdbsGTT ey,
OLoGTEDLOWITEHT DI(LPS S BIFHEGIT
2 G S Fa_LQ UIGDE. LI STHD Gxmev

LGS BT TE0T ANTGOLPEDGITHET LoHmILD
Unhisetleh @ane b E(LPEIToTeT.

*unflesflwer  H&eTEeT  (Pacinian  corpuscles):
e augeud Glamer. @aveu, Gl Fibeiv
UGHUIGT ALpLIGEUI LiTaueVTs 2 6iTere.
SU(pdSS5SMeh THUBLD bl smen Qmar
2 cwnjletrmey. GLoayitd euel, HiqGUdH6HTEMLD,
Oeuliud ommid Gaumyul't QEI(HLTLIL BT
2 GWI(HLD HGTELOGILIG FH(HEIGTDGY.

*geief]  wpewesger (Ruffini  endings): GlBmLiy
ApdsIms oawiBd  Qawas  GLjLsiv

2(HGHleh 2 6iTeeur.

* Elgmsiv - wpewestd@Lilpseir (Krause end  bulbs):
Qe  Oeuiudens — 2ewigpd  Oeuliu
2 a1 GeuNLiB6T AGHLD.

Bevemwing BridLy
(LDEWEVTEH6TT

@@ﬂu

Owoveflest eTesTad Gmev  Himidlemiu
OovBeotTems L (B &6 2 hHusdl
Qaw&ledimeor.  ©Oweveofledt  Hlmlseir
Comapse  Hlnsems Siefliugi_edr
Gflweollest ymearsnsd sSliseflolmba)
Comemevs  ungieTESIDET.  GHTeL
uriuneorgy  Himlscmer  Sipssourey
SI_196518sm Sisvoug) 69l &GHTEILFiom
TG IHlemovemibemILL_GGoTL_Té(EH SIS
OsoflounesT SMIEOITRIGET 6 HILOleLEVITLD6L
Ooudremer  Hlms S (hser 2 1 6Slev
apu@Slestmeor. &g sTHmGHMUGLeV.
85 eug)l, umev WMHMID &6oTD 6T60TM 6TIHs
uTGUIT(HD  EBELEVMDEL  DIGDGTRIGHITILILD
unSléaessa 1918l OLevEaTTens ! (86T
Owovedtlesr 2 HusHl O&sLWS Soumibd
Gungy Ceustor Sl (H soiT aru(ph SHledrmeor.

GUL_(Hb6IT

ST (LPM6UTSH
GLIDSH6TT

- O

Tolienl (pemenasit  Grmodemev 1lsiemey  LIFeflis 2wl

LLLD 10.24 Gzmed 2_evor CeumLiser
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= @&weoum(p:

* &@IfILoGYT LoDMILD LomIgLpMHE) GILIM(BL SeeNTLl LIWGTLI(RS:) HTHGT SAGHLOLIGDL O (HEUTHGHH60.

* (LPGGMUIGHT LIGV SHILIL|BENT LIsbGeun) cuetaressiLi)L’ (b Ceumyi(hsHld S L eb.

* Qauatorenin Flm BFFeO Csmnufetr bk (white swimming cap) GLiBeLpever Lmessiludlesr LIGOGaumyLi L
LGS B®EN LIeV auessTeuhiaemand; CETesst(h Coumiui(hdd) S (HHeb.

UNL_& & (IH&H LD

[BJLDL LOGSSTLGULD 2L 6D 2 MILIL|FGTIGT HDGS D]
GCouamauaeenitd (hhSleesidsl % LoHMILD
Ynd FLpeverle agmL(pLD LOTHMABIFEDET
2 el ASDHCHDL 61HTellenest LflSeng).

IBILDL| LOGSSTL uSHle BIUyIresiSeir LommiLD
BluyGordlaflwm erer @uess(h euensd OFcvH6T
9 GITGTGY. GOLDWI [BITLDL LDGESTL GUSHIGT HGDLOLIL
LoDMILD  LIGSTIFG@REBTG  HIGLILIGDL
B TGS ST TGHLD.

SV

GOLOWI [BILDL] LOGYSTL 6V&HI6) eLPGDGT LommILD
SIT(HAULLD AFNIa AL MHIGLD. GL(HeLpanarT,

WL UIGTOMF A LIGVITGHT, FmieLpanerm LoMHMILD
PG HGVIT(h BTN, eLpaGTUIGsT
WPSEILDTGYT  UGHBET — HSGLD. 2 DDSENTEH
Lol (Herer CLPEDGITUITGOT )
eLpGTLIOIIL L 555w 6T LITSISILILITS
W@AUSBLILIL (HGTETF). Lo IBITLDLY
LOGRTL VI SDSGH  CHAUUITE  LITGIHTLIGDLILILD
o ewTeyl L L1 QLIT(BL Heermu b LG
SIT(HAULS FHTauLd AeflGSns).

Lp&TdSles QBT FFHwnasd Hesst(heauL b
2ADLDBSITTNS. Q& Quessimeug @By
LpaiTOlereLbiieh GhTevrsiv Go(hevevriflsiv (conus
GTGTEILD  HAGLOLILITE — (LPIGEIMT).
QFwelleh mFRHUBLD  ADWTSSIS;
Fa IFHGBLD AesflFenF ileh 6TedLILI(HLD.

medullaris)
G FDF

epeenuilel(mhgl 12 Qe eLpanern
BBILDLBGBLD  SeBT(HeUL dbleOlmbs 31  B)anewer
FeWT(heul BILDLEEHRLD Glevarflaumblesinest. away
UDBILDL  LOGSSTL VSEImeT 2 (heuMdh@bIeTmey.
LUMBILDL  LOGSSTLGULD 2L 6D  [BJLDL|  LDGBSTL GULD
oMb  Sresturbi)  BILDL  LOGESTLGULD  6TesT
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Quess_nstt  9fGHILLC (TG 216D  BILDL
LOGESTLGULD i GIN(BLILISEIL GOILD HTewTlLIrkIE, BHILDL|
LDGBSTL_GULD HGSTIFFWITELD O\FwIOLI(HEIS).

ENE TS IBITLDLY LDGTSTL GU,dh)63T
OupoLES)  Ufley BT  LOGYSTLGULD  LODMILD
SIDGT Lifley [BILDL LDGETL GULD TGS B)I6UTL ML
ASSLILIL (BTN S).

2% LODYID  LDFFLpevserfleh  ermL(hLD
LOTDDBISECTE F D GHITE] A6V6VSH ALPLOGIS
eflLpIIL ewrey eLPGULD OLUDGULILIZ
o aIfeullBe)  GTRILIL(RLD. TGS LIL(HS6D,
B 5BV, FILDLSSHTGHIL 6V 2 (HeUTHGHH6V LONMILD
QUHHIEDEISH) AN BT6TE  BIBLDaYSET
2 cwniaumlEedleh BenL GLImiSeTmey.

e1amw 2 eseniCGauniiser G5y o cwrids)
(Cxeb) GuMGD 2.1 OFIhS 2 GOIT6YHGEHL G
OBy wenal. Fdbsevres 2 cwniGauniNser
Soliyssestento  aumiihs 2 ety GaumnisenTes
LOGWITLD, Fewa, LMTeney, GHL L 6) Lomm)Lb FLofbleanev
Guewted GUTeTmeUNMIL 6T OIBTL [TLGDL WIGHE.

Sl mucﬁ)\
U6y
smflev @ &b 2arif GIFLEYID

oudlulled 2155
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Soosullest  ®Sleow  SiSlaflESlomi.
&ifledr &8 606y Simibh &I & eflifhemr Gioevev
GusSon. &g orclouTm Seeor
SPliuemL_emw @&aLSIDS?
S50 FWLET 2 cwrie] GTesoreSlesr
Semoman  ASleflss WG THSe0m
@&webuM’_Ig6m6oT  HIEHOT(HHL  ELPOUID
&85 Slemeor &5 &S
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B em6voTILIEFWIEOLIM(H

BIbY &L (HUum(h wHmIb 6(HhiISlcmeworiiL

7 BOibLY LeDoTL 60 & 60T h L\g H@ ST
2 SiewLoLiL| LoHMID Sty
& ir . uewflsemerll uHS e ey
L esflibg e&mer@Geumon!
J .
il

LI S6IT

1. 2 _gedl / ellemreyd SMUSLemLLl LwedTL(bSH ‘Nervous System' GT60TD LSS SHMBSH HM&SHELD.
&L 5SelBHE 'Nervous system organization' 61601 LGS emLs 615ifley Q&S| HITLDL|
6156060160T FH60T6U |FEMEWITEDT LOHMILD 2L HE1E6L SiemLoLiflemnenrs QSIflibE) 61&MeTeTeDITLD.

2. "Back space" OLITSSTEm60TL LIWGITLI(bS S Sieveng SHlemmuiledr Goed LigSlufled 'Nervous System'
eTeuTd 6\&M(héah Nerve cells” eTe0Tm)| BLL 560 CHiT6)Y O\FIISI OSMT6TeTEyLD.

3. Cuhenmiw LigHleneosenerL LIWL6ITLI(bSS!, HILDL| LD6TTL605S160T LIGHSH6T  LoMHMILD
Leooflsemens \5ifIh&| 618 meTamediiD.

4. ECpweerm LIL kg6 6dT &I6neoT&Ha8Tesor(h, HILDLEF60lenIenL L GLOGID LI6D &n.(bs6d
BHHEULHEMETS O\SIfIH&I C\SBTETETEONLD.

IBITLOL| LO6BOTL 60 & Hl60T 2_red.

https://www.getbodysmart.com/nervous-system

3D-Brain:
http://www.brainfacts.org/3d-brain#intro=false&focus=Brain&zoom=false

3D-Ear:
https://www.amplifon.com/web/uk/interactive-ear/index.html

et

- o
B130_11_200_TmM

* LLBISET SiemLmemSHH M@ L (bGLo.
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BsL 160 BIIDL

[@u.ld’s&) BIIDL GF60H6IT

(IV & e BIIDL (Lmr&;sﬁ]mrrr’r))

(V| SILBULIGH Lr;mbu/@ujl_&efndo}

Lifley

Qamiorl 196

2an(B(Heild 6GlF6V6V6V
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Sa6VE CFTHHET

(Glossary)

Spibyeveurr (Ampulla): 2 ewTjdS) BILDLSM®ET
OIBTEHTL. REICRUT(H AL L HTeOGTUIGHT

21565 HIMLIL.

WlesremeruGlwss Hasd  (Depolarization):

(b Blwyresflest 2 L' ymid Lommid Ceuerfliimid
Eweunmndlen Cu CFmg it SiwiestlEerles

oa(R(paued oMb  BHJAIleL  ermuLL
LOMHMHISETGHT HITTGHILOTS LOIGSTGOT(LpS S
Geumum L @)pdgev.

Bribyeorie)d &L Sleer (Neurotransmitters):
Coudli HTFHIUTHST 6TGTMILD ADLPSBLIL(BLD.
Qeweau  Hluygnestledmbg  LLHODTH Bevdd
BWarenId@id, sF By FhELIL, SoFSF
OlF6h 6LV FLIL OFeOHGT AHWIUHDIHEGHLD

STV VBT Bl EGHTNGHT.

[0
Bl mrestlest GlFeb o 1 edletr v GLmfeniadbleh

BlelverSleb  giser  (Nissl's  granules):

2 ot et ICUTGFTIDSMenS 6% TevTL
1961657605) 6D
ST ILI(H BTG,  AGUIT6Y, AHVTETHET)
Qe @vawev. BSHIFTHT LIF 2 Miidd)s
SEITLD 4G LD.

DAFLIGGITTF QUEMGVLT

nresreSlwi &axy (Nodes of Ranvier): @laney Flev
u@GSHleowiF
GLpbgIeTen  Loweder 2 emuiled  GMInIL L
EIpEE)
Qw1 ClovaflsanT@Lb. @anes BILDLIG FHTCETL 6D

Bl mrestaerletr

<24 H6TVITGIT

AhIHTHICSH ADLOBSIGT AT

SIFSLOTS SLSSHLILIL 2 FHa|HGHTDEYT.

Hedreora 2_evorit @eur (Proprioception): 2 1 edleir
Hevev, @uidsd oHmid Froblewev GuTesim
2 "1 mSSel b

SITGVITL GLEEDET _GBOI([HLD HGOHTEGDLD.

2 1 6dletr G redTmLd

929

©\&F6v&6iT (Schwann

eleumedr
Bl flevLbLom GlFeb eTevaLD AMLPS:BLILHED

cells):

B)F0CFOHGT LNBTLDL LOGYTL VS®ESF CF ik
Blugresiaeflesr Adhevneamend FHnm Lowedlesr
LXeoY o] 2 (HeUMSHEGHGHTDED. 191b
BIHDTEIged QFOFEMmend: Hes(hLNg5S
OlegrrLomesflu 21 OFweSlwevrenymes
SOwry  afleurelr  erctLIGUflGST  GwizTed

B0\ FeLSH6IT ALpF:BLILI(H TG

OuevepISl b SooL_&aieuii (Septum pellucidum):
eLpaaTuiest B(h%GHML1q 6D, OLLIHELPEOGT HeDT;
Carenhis@hdsEladL e AMLObSHIGTES. B
uds  Oeuetr fldblerser 1 opmib 11 gorl

L SEGSIDS).

2 §8& Sloreyd gevor_ev (Threshold stimulus):
@ OlFwevBlenev LlstTer(LpSSHand TMLI(HdSd
CHemaUILITET GeMbBLILF SHTSTL 6.

e
\7'4‘i wSIOS(H:
1. Fflwey L ewd CHinb0ls(H

1. SMFQIGTEN  6TLILGS) AUpdS HDVEMETE
OFWGLBleD6 LAIGTERI(LPSSBLOTS LOTDMISIMSI?

<) OFailiLenn Falay

<2%) SMJL®L 2 mILiL

@) B6ir euL' L 11 LievH6sHl]
(oval window)

) AGIQUL L & GHLOGOHEIT

L o "
LLHXRE

2. $LpIEBEUTL QUG FiliTewt
QavewreniLid; CHiH0S5(H
=) @ GwIjey BILOL] — 2 L 01 FGHEY|HeD
<) @uisSE Lo — 2 1 CFeLeYIFH6
8o ewijey miyibL — euiHmiiymLd
) @W1d:@ BILDL] — LPSHIGLILDLD.

3.BIDY  SHIGHTL 6D Bl GHedletr  Guig  BLDL

e ENA) WFGITLIG LSO BB
I6TLLessTTe B dblBer  (Neurotransmitter) — (P)
211651 F6 6o Q OFwiehLIT(HHETTEH

Oeavelui_rii(pSlesimerr.  Filuimest  elledLeuwid
€570~ 0]



<21) P= 218 160 CHmenevesr Q= Ca**
<) P= 2 L6 Comanevesr Q= Na*
@) P= GABA Q= Na'

) P= Gxremevetrersiur” Grysiv Q= Ca™

4. AB etetim @) O\F6L cuasHafled UL hisamern
2gmeibg) Fiilwnes ellevL eiwid Caib0ls®.

) OlFeb A eT6bTLIG GHFSF) Q\F6b. @)
adlLplgSleanuiletr SteneidiLl LGSueiLh
ST ILI(H SIS

) OlFeb A 6T6HTLIGI Fa LDLIOIFGD @5/

~Gumeflwimeflest (LoehFelT HicvidHletr)
dLOWILILGHUND QO FMeurs 2 6Tengy.

8)) G\Fev B witensy G\Fmleures parfludley
IKDLILITTE6UL L 65T Q)BT [TLIGDL LIG).

) OFeb A witeigy GlFleurre sparflenws
2 GO L UIG).

5.8 mml : Na* K* ommid ygsip Gunestmeummlest

FLobleneviihm FGHTEMLD QUIa|Blanev
LOIGHT GO (LpS B DS (Resting potential)
2 GUTL THGHHDSI-
sgenitp: Nat K Fobleneuwuhmn  SeTenLoeniid
FOF W IBTLDLONF G LGS TG THMEDEY
LweTL(hdH)S: CFTGT SIS .

<) Fa W) LOHWILD HTTeSSILD @)Tevesr(HLD Fifl.
HTIGHILD Fa NEODF FIINLITE AITHSHEDS).

<) da M) LODHMILD STessiLd @yesst(HLd Fifl.
SITIGHILD Fn HEODEF FALITS
e g salleveanev.

Q) &= D Fifl, HITESILD UMY

) da Hm) HTIeSILD @Iesst(HLD Seum).

6. 063115 eLpaaTuilett GTLILEGS) 2 1 6b GauLiLBlaney

S (UL (PLGST O)BITL [TL{eDL Ligy?

<) OlLmeLpewaerr
) @@L IGLITHETLOETV

<) FmieLpanern
Q) Lp@eLd
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7. FQUTF @LOWILD HTeSuILILI(HLOL_ LD

1) (LPGBTLD <24) ®anLIGLITHEUTLOE
Q) AmieLpewaer FF) SGUITLDETV
8. SLPIBEVTL eunH DI 6IT AENCEY I 6V

O SHLILIL (HSTGT HGVT(HQIL [BTLDLIEESTULD
CB1Ed 11 b CBTHSSILL(HGTET FHGHhS
GTGETGRS B HEWILLD CWLIT(hd /5.

P. &(LpS &Il UGS BILOLSET - 1.5 Zawawt

Q- LomLlIuG) BILbyseT - ii. 1 Qenewst
R. @Biyliu@d) puoyser - iii. 12 @)anesst
S. auITeh LI BILDLIHGT - iv. 8 @ewevor
2A.P-1V Q-II R-1 S-ii
@.P-1I Q-1 R-II S—iv
@.P-1V Q-1 R-II S-ii
m. P—1II Q-1IV R-1 S-ii
9. SLDFHBGTL UDDIGT Heter CHTaT SHenFailenerss
S (BU(WSSILD eLPGOGIT [BILDL| 6THI?
<) L' Gurdlefluimy Loy <) LIMTTeD6
Bl @) misiES) maioy ) Gaussiv bl
10. OFebeps@er  Absanalled  FHTeILIL(HLD
GriLbler iuwiesf] 615?
<) H+ <X)K*  G)Na* mF)Ca™
11. SLPSHEGHTL  [BILDLSHTGOSTL G GIBITL[TLITGHT
Fa HMIFHETG) SGUDITCEIH] 6TSH?

(<=1) UIey (Blewev Bl Tesileh 24dermedr LI euLD
K* Stweslsaner ikt 2en(hmeu
N(H TN Na* 2Hwesilsamern 2e(himey
al(haudhlebanev

(<4) uiey Hlenev Hluyrrestleh 2 6irer
2606816t Oeuarflliyngdled Nat
2westsermes OFmley 2Afsonsa)n K
2AwesIEelesr GlF ey GHmmauTseLd
2 6T S).

(@) puia) BHleeuuileieien devmetr
UL euig@pdElenL G Na* ommyb K*
2 LD eLpevLd wiesilselesr Gaumuim(p
ugmof&sihENG. @l GeuefGuimib
3Na* Awesflas@pd@, Ldlevrs 2K



e E6T O\F VeI @6
ALLFFHEIDS).

(F) A4G6r0madT L 6v&E)etT GlouarliiLimiy
STHTLO)GHT BedTewLOUL W)ILD 2 L LIFLIL]
GumiiLBetT HetTenLow/L epiLd @) hd:@&Ld CLITS
Lo (hGLo sp(rh Bl arast Lolast
LN S SSSL1 GILi)LD.

12. SLp&e¥sTLaUDMIeh 6paesTanmd; $ailT L) LowieSlest
2 ODUILGT OBTLIYMLW. SibS 66T
61%/?

(1) BILDLS SHTEESTL 6V NDTITSS
SL_SSLIL(HLD
(<) mresTeilir Se) deroneisefich
<2/5151513%5 BanL_GlaveriEaman
S CEE A o)
(&) BILbLS HTGETLGY HLSERS515 A4DHMEY
Oeverflim(h 2ih)®HdH60
(/) G)F1i6b LOIGHTERI(LPSSBLD HTa B6D UL
SLSSLIL(H SIS

13. Fa LDl GFGVSET QBT TLIMTGS LIV Fa MHMIHGCT
$6p oLl (BeTene.  AauhMleh  FaLbL
OFev&6T LHMIW FHWTGST Fa HMISGT WiTeneu?
Fn DMIHET:

L. 2185 pailileh &FSF) CFcvaemer aflL FaLbL]
OFLHGT GHDMES 2 cuTIHInesT
O)&T6E8T(HGITGTGYT.

1. @awar Hmbisemer 2 essnyil LuwicsTLI(HEGSTENT.

111. e1iflgpmiiflett eTetTeniLd eperfl BlmLs) Hlauriy

QUGTITEHT TG 2 G/
V. efliplsSlenmuiietr «Gumefwim ugHudlsy
ST IL(HEIDS).

(<) (iif), (if) ommd (1) (<) (i), iii) LoHmyd (iv)
(@) (i), Giid) Lopmyid (iv) () (i), (i) Lopmied (iv)
14. SLpGH ST LmIBITLDL LDGBSTL_ GV Gdh)adT

L@dbhwimest 2160 [BILDLY LDGBSTL_ GULD

QWBTL LGS Fa HMIHETGH SAUDITGY Fo H) 6THI?

(1) GTQYILDLIS SDFH@HSHS, HTLDLISGT
OFevbetTmenr.

101

(<2) @651 LGOS T Qingieunas eipLL
QuIGSLOTGLD.

(@) @zt uLflSCHTL H6eh Hov, ielldens
6L eTeuTLILI(hFlebTmest.

(/) @651 QuLPISOIBITL 16D 5165 BTG EBGIT
9 GITETGYI.

15. 4 &610M6HT UL eudShElenr Guiwimest
LBOIGHTGRI (LPSHLD QUIay Blenev
18)6b1601 (LpS Bd SHEIL 2AF)% TSy

SHTGSOILILIL L [T6V
QBLILSTHS

LOIGTTHGHTGLOU| DL LIS THD
Buyoner  e1hgs  Hlaveuis
S(BSLILI(HLD?
(<21) OetT(LpedEITLINLISS BbLD
(=) 2 F& 1B)GSTLPEOETLIMNISHLD
(@) WlsstLpemeTLiNLidhs LOL &)
(FF) @emm LO)GT (LpeGSTLILNLISHSHLD

16. @@L (bLiyeTer]  eTesliL(heud)
AT ADLPSHSIL(BHEMS?

61& ?  aIedr

17. §p(heurfledt  SSTUACHIBET HQU(HEDL LI HEET
o GenpSBLD  AFFeTaile) 2 GBS
G pIEDTT.  @bBleeuilesr  GLwGlyeiTes?
A& FHTTGHILOIGH STaULD 6T5?

18. [57LD ALpLbBLITSG eLpsEledl B! BT auig HmS).

6JGor?

19. Gamauwinest  FHIETHH60  HewL SHaL 6
CFwW6bLAG, LletTerT(Lpdsld eTDLI(HLD. <2460 T6H
Chramald:FHd GDUTET  FHTe8T(HEHed6)
ahuLng). @%CHmL um’ g6t G eTesTew?

20. [FGVGV LOGWITLD 6(HEUGD] FELOILIVEDD GBTshEISF
OFebevd  Grewguig. Q@FD 2 cwTaey
SIDLWTGTLD  HeBT(h 2 eWIj6)) HTEHTL 6V
2 GUITL THGHLD eLPGOGIT LiGdh) 6TI?

21.oaflgdled  smyeflum  onhm  AdFeos
Oungieuns Blrnsfssiiupalsleoenev. 76ir?

22. pewsE L6 Fuflest  wpigeiled  miyLbLy
LRI IE ] LPGITLILNLISSHHEDD
(hyperpolarised) QUmISMHI. cT651?

Jolt: ;2



23. pILDY OF6L LI GFI6Y LITEHHISMETS Gl

24. Garmgmii( euemevLILIeTesre eLPEOT H6e8eT(hal
FTeudamd FTSHEDSI. DABGHT
OFwWeOLIT(HS®ET UFFLILI(HS SIS 0

25.urfley mILbL LoessTeud &L (KM () edLowiLD
61&? Ufle) By L0GSTL VLD &L (PL(hSSILD
UGS BT Fam)?

26. 0b19d;  LoGBTLGVLD TG 2 ewIdS) eLpemern 3

STRLIL(HEIMEI? ABGHT LGP E®ENS: Fom)?

27. ST (HH6 29 L1Lng LiLienLudleh
2 GWIQMILILBDT UBLILI(HSS.

28. (LpH6Y E0bG| eLPGOGT [HTLDOLBGTIGST GLLIFH6iT
wieel? AS6T @by  LoHmIb  LesTEBeiT
wireney?

29. AMNSG 2 W@ 2 MIIENID  Famel
o ewrie) omiiy  LodlpaylL g
(Pleasurable). er6tr?

Fn 1 UIG)

30. BI&BIES) 2 ewnT 2 mIngesT  ALOLINHEST
aWeurfl?

UITF 6m6Y [HIT6O8GIT

Guyton and Hall, 2003. In. Textbook
of Medical Physiology; Harcourt
Indian Private Limited. Inc.855 pp.

. Marieb. E.K., and Hoehn . K., 2010.

In. Human Anatomy and physiology.
Eighth Edition. Pearson education,
Inc.1114 pp.

Sherwood.L., and Kell. R., 2010. In.
Human Physiology. First Canadian
Edition. Thomson Brooks/Cole,
Inc.823.

BTNt 6TH)FHTeV QUITUILIL|EET

Oy / eumdiciy

afleurib

ity @ ufliflwevrenry (Neurobiologist) https://enwikipedia.org/

neuroscience

IBITLDLY LOGESTL eudblett 2 udiflieneurs
ummlws Lng iy

[BILDL] ST GTELOLIILIGUTET T
(Neuro Anatomist)

hitps://enwikipedia.org/wiki/neuroanatomy

[BTLDLY LOGESTL QU FlGHT 2 GITGTEDLOLIGNLI
ummhw Lig iy

LD LOlsbTeuiiLianey dadsT mlijLb G\BTLAIGL FIL" L1 GuebeYIbIT
(Electroneuro diagnostic Technician https://enawikipedia.org/wiki

Intra operative— neurophysiological-monitoring

eLPEOGIT LONMILD HSST(HeUL FEetT LOlesTastlLs
Orwebum(hamar Lile) O\FuiHed
(6T6udiL" Gy 6165T6)F < LIV TTLD
ST LI L 1B)GSTGSI(LpSBLD)

7oL AWlefie(GFailedlusr)

(Neuroscience-Nurse) http://aann.org.

BILDLNLIGO CHTATTNIHEET 2 WL L
GBMuTeNEmen $aleside6v. LDl
2ABleNicd GMBTL_[TLImesT

LRI (6B 2 FailLflgeD
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B7LDL| L Tddailieurensy (Neuropharmacologist) http://en.

wikipedia.org/wiki/ Neuropharmacology

[BJLDL| LOGSSTLGULD LOMMILD (b e LEG]
LO((bIHaT68T QRFILIGOLIT(HHET LM
LG 56D

7oL 2 1 HelFuiedwevren (b 2 1 HoFweduieurenry [BITLDLY LOGESTL GudhladT
(Neuro physiologist) 2 1 HoFweSweneurs Lm] Ligdgeb
http://enwikipedia.org/wiki/ Neurophysiology (tB)etrestls QFwidLm(hH6iT)
BILDL] @ GTeIIGUTENTT ELPGOGT LOMMILD [hL a0
(Neuro psychologist) http://enwikipedia.org/wiki/neuropsychology. 2SN IUDDIGEIL GCUIITesT QWFTL [TLH6T
@b LIgIHge (GDLILTS
AW FTT1hS 2 TeiiLic))

Bi7L0L) EEflwidgeNuievrent/ Neuroradiologist)

hitp://enwikipedia.org/ Neuroradiology

X-ad)7&ar, MR, CT Lojmid
UhFICWINEH 1L O\ [TLiTest
TBlLpeVI(h BT LIGSTLI(hd:) BTLDL
LDGBSTL_6V GBI IBEDGIT HETTL MI)H60.

BaBlenev 241G Glor’if] (B.opto)

hetp:/[target study.com/colleges/bsc—optometry—degree.colleges.intamil.

nadu.html

FGTQIBTU BT S FGVTL MUIGYLD, H68sT
SGOTGDLOGHIL T TUIGYLD FIINLITEST
OlovatTaweny LB TSHE LD LILIGSTLI(HLD
Lig L.
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Boudlw 6 (sl emeorliLy

UIML_ 2_6IT6ITL_&H&LD

11.2. wevfls mremileDevns Tl LoevoTL 6DLD

11.3. mremblebevns &aLiilserleor Wlews HMILD &G

CIFUIEDLIT(HE6IT LOMMILD HHEUDML 60T
CIBITL[TL{6L LI GSHTETILYB6IT
114 emimi GLOMevT&H6IT 6)FUIEDLICHLD 61I5LD.

@ &Hmedlesr Cpmé&Ib:

*  Lb@eumy prrembledevns
G feerfleor
Bwflib womyd
2i6UMM60T FHTLILILI
6ILITUBL &6m6T SflBH6d

*  eoniGwrerser
6)FUIGDLICHLD
efigd L epmlsed
»  mremblebevn& sLiflsearfleor &emm
LoMHMILD Bl CIFUIEDLIT(HESEIT
CIBITLTLIT60T &IOS 66T
L6 Slevon 6D
o @ewaLiemL &GLMLITEDS
& Gomeorsemens Lmm &Hmme6ed

LLXTSY

Caia) wpgaser Geuaflaimd GhILh ... Hevrdd
2U6D... FlVhbGES SWEHSHLD... FeV(IhdhG LWLD...
Gaupiu'L. @bs 2 ewmieyas@sd GeuarfliLm(hLd
2 1 &b GTHGOIT6V G /retTmiFlesiment?
2AmHLIGLITeVGeY I TS 1651%Lp& 56T
L@ Gung 2.1 696b Loudjdda FOFfFletTnCs,
B3 &% F1IeI6ILoGHGs?

11 mremblebeons srLfiser wnmid emiGLomeiTser
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&CaGsiT eTed CApLIeILSlT emmiGLomeit
& &660T STleSSIE0T DMMILD EUTLPIBTEDET
GuowLith S &/SBleoTm &)

Qe ADTSHIGSLD 2 1L 606h B GlmiLb
2 uMiGeud) LomHMHEIFEET  HTIERILOTGHLD. Db
LOTHDBIHEDSTL 1967681 BIbGI Quig@Lo
<ALLNG  BIemiblebeund  FHIINEET 616TMm)
Ouw. GoGev @V L UGSV, LiwiLd, GHTLLD
Gunesim o ewiidHaerflesr  Gleuerllium igmHa@LD,
SAemau OBILunest 2 uflyGeud) LomHDAIGEHE:GHLD
Fmgewitd L fleredetr ammiGLomesr  (Adrenalin)
AGLD.

11.1 premibleocon & aqUSaseir
D M MTTGLOT6OT &HoIT.

BLogl 216060  BOLOUDID 21 HolFweduied
uesslaamer  uphiGUBSS)  (HhiblanewsTS@LD
uesstlenws  BLbLy LDGESTL GULPLD  [HTGTLO)GGUTS
&g LDGESTL GU(LPLD GLom OB TeIT ST 60T
BIGTLOGVGUTF FILNSBGT FIHGLD
@y GLOTGHT H6iT (@mmrGLomast GTGITLISN S
STRT(BHB6V 6T65TM) OLIMTIBET) auaTFHens LomhHmL
uessiizafley  FTEsS®mS  aTDU(HSHIBTDCT.
anmiGLoretigser  eTaid  CeudldbSHTHIeuTHeT
Qués5He0 Caudls FLOGmEhETTS SV L
flov HFSHGT 2Acbeus Fov 2 miliyseflesr GLoed
CFwebL(hFetimes. BF5&H HFdFeT v
o DIIF@hEG — LpdDCL  BevdGSH S SBeiT



o oapBurgeorosv
Ueflweo syiy
T At

&rud

MSITIB
&yl

MBHLD6TL
&yl

il fereo
&yl

& 6N 6EMTWLILD
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uLLD : 1.1 uedBGeum) mrembleveons sriidserfleor
siemweiLLb

(Target tissues) 2A606V% Bvd@ 2 miliyser (Target
organs) 616y Quwii. amriGLOTETSEET, Bevdd
o mpiiyseflest  CQFwebasmar — uHHHHECeur
ADVg  GODSECeuT  Aveus  LomH]
2ADLOEFCoUT O FUIEINS). F ks QDTTGLOTGTEET
Bdsssled Flawavdg QmliLblebanev, Gaummistr
uesstl - wpighsd  19DG  BeveSTeVTed GFWIGLLILT
Hlevevd@ omhmiul (B  FnibgssHlest  eLpeud
OeueGuimmiiL(h HesTmest.

anTiGLoTelseT  BLogl 2L efled  Hiflo
NenewriLy SEFNMTHLD HiewewsT OlbTHBETTSHR LD
CFwebul(® B 2 miiseflsd GBI L

LIGHST B emarT GLomO\BTeiTeUBTED @)ooy
Coud)g &1 &I61T BT (Chemical messengers)
TGTLILI(HHIGHTDGT. Qs a, 2 miisefleh
QDT GLOTET H(@Vh BTG 2w Gaumiiser
Ol b serflesr ymuigin9Georr 216V6VF/
LENTICETERN) 2 GGG LebGaumy

anmiGLoesiaer LebGeun CFcHHGIRL 6T GIBTL L
OsmresrLmeid GBI L enmiGLoTedbTes
2 aiGaunty 2. erer  GFevgafleh o (HGLp
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oNevasflbg  AFCFmev 21 HoFwduieh
2l uiled HrevsT(hEDSG. G ammiGLomesT
Rh Bvd@d FHFOUGSTDIID AD6VS L6V
BQevd@d FHFCauesnTeId SHeuHBleh LIGUSTLILIL L
AT HDET 2 GHSTL 1dGHEGSTDS).

QDM GLOTGHT HET 1hGBSTL_&ITeV
aflewarreysaTiest UeMIES), LGNS LoHmILD
S Gursimeunend  O\FwevLI(hdHibleTmeT.
2 Ll Uev 2 muIyBST  LoHmID 2 MLy
LOGSSTL GUAIGGT LO%I @MTGLOMGHTSET BHTHESHMS
TJHUBSSHISETDG.  anriGLonesTseflest &
o Hugd) womid s 2 Husd 21 606 Lev
CHTOMTNIHDENT, GCamhmieis:Eesiment.
ammiGLOTeTS6eT 2 L euemLoliy, 2 L HeFuwedluwie,
LDGBT1H) a6V OFwiebLm(hEe6T Ewaunhean
PHEIEDEITS S/ FLobaeuantLIL]
G?Ll@)jc@@m)@’l (Homeostasis).  @mmiGLoresserileh
hifleb  sewquyd  FedTewin  OBTGETL  LIHhISET
2AVeVG  OLILIL (NEGT  AGVGVH  HDLDGTEHGT
Lonmitd  CETLpnded  Fedgud  stviegmii(hEeiT
GuUesThHEn6eY 2_GITET6YI.

Liev
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11.2 weolls mBremidleveon s &0l
weoorL_oolbd (Human endocrine system)

Loasilgeuileh maerpeirer &glufser (Exocrine glands)
LommiLd HaeTLsleveund FHLidser (Endocrine glands)
eTehTy  @\5  FOLIL  LDGYTL GUAIBGT O GITGGHT.
BTG (LPGITGIT SLOG] FLIYL
QunpL seres Gubidlser, 2 18phT, elwiemay
GuneiimesToUNEDEF  FhSHI SHHLD  [BTGTHISET
ufluns  @evd@ 2 miyseflst  ugindH@s
B GGIEIGTDET. 6T.5T. 2 LOPHT FTLINSET LODHMILD
Bewrrienu FLidser.

FTNDSHGIT

BISTLEGLGUTSH & LI H6T FLILYL
OunpL semaer (nmiGLoneiEman) Fhmlu/eTen
SHasrausdded Ceuaflui(hHlesimes. @b mbs
Qusssdlest aufuns Pevd@ 2 mliy 21 UL

@ @5 flihg @ &56fl@eoumbd

2 L cvawblemovt Guemgev (Homeostasis)

6TGOTUS ucLGeumi (a1l emesoTIL|
epould

Blemouwnes SHébss

LD 600TL_6UIBIS 6T 2 | 6Sledr
2 ' m& (Ghlp6mev
@&FWEIST&D.



216 pupSid  ugeydleTmgl. S uy ),
IR, ungnegimdi(R, feswicd, i Mese,
GL06TY GLITGTMGI (LP(LOGDLOUITES [BITGTLE6VGUITSHF
FU9%6T (Exclusive endocrine glands) 4@ b (UL LD
11.1).  ®amGUTHeUILDSV  BIJLDL  LDGYTL GULI
uefla@pLer  anmiGLoneTs@®enud 2 HLdH)
OFdiaipned BILYFTT HITOOTSF Sl
glands)  erebTay  Ouwi
OUMIBGSTDEI. Fa (HHGVTSH FEGUILILD, L GOLITS
eTL9%5e0WiLD, SAmiBysLp, @) uwiLb,
Qa1 0F v L1956 (Gonads) Lommitd STUIGFU
Qewewitiddd (Placenta) AHw 2 mIrILHEHLD
BIGTLO)GHGUTE & L19% Bl SHE®ETULD
s (HeTarsmed, @amal, LG brTeTLbleheuTs
ST E 6T (Partial glands)
el iL(hElestmest (Lt 11.1).

(Neuro  endocrione

endocrine

11.21. emam@ungevmoen (Hypothalamus)

eparuilesr  Spliyp  BrFwns gyl
SIS  Bevr(hLl LGS Lpiquid  R(rH
FalDl QUGN AL DD GLTHGUTLOE
2AGLD. @& By LOGYSTLGULD  LoHmILD
BreTllevevnd &L OsnGLlienu QamentsEnd.
/T &L 9m BIGTLA)GHGUTSF
FILNSH®TS EIMOIVNOEE ) SHETEWLD
OsresTsnev  BreTidlevevnd  HLIGSeT6T
2gFer  (Master gland)  er6TM)
ADLSGSLILL L TeYILD B)g ewanGLTgeumLoedlehr
S (KL g GeuGw 2 6Ten ). ewaunGLIMTSeuTLDs),

endocrine

[BITLDLFTT LI O&Fed O\BTSHLILHET
(Neurosecretory cells) @ erenes (LLLb 11.2). Qanay
o2 huUTd@&d  ammiGoneraset  al(hailiyd;

SresiwnsGaT, L OlFu'iu b HryessiwimsGeaur
OFwebu(hFetTmest.

2 GITeT

RN E )

@D BLITSHELFNLIG)

eLpEGITUIGHT
®@amCUTseTLO)S:
Gumil Led 81555 @LpeD
portal

(Hypothalamic
hypophyseal blood vessel)
@@ GLIMTHGUITLOEEYOU/LD LpeiTLIES)
9wyt L ifleowuyid @evestsSns. Bbs Bidsd;
@LPGY eLpeuGLo e CLTHeVTLO6Y6sT
anmiGLonesTHer  wpedtuss 1wyl L fufest
(Anterior pituitary) &yLiewud L (HLILHSHISTDS).
@anCunsenfls  @anGurmudlueh  HdFFH
(Hypothalamic  hypophyseal —axis) 616D  BILDLS
SHEO, @D GLIMSHGUTLOGDETVUJLD 1968TLIG
Gyl L fleowuyd  @eentddn). [OlLEN]
uneSUIeVIGTer mriby &y OFebseT @
HluyGrrrm QT GLOTGT HEDET FIbSI
Bl GrnewanGums.eudlsiv 6TEyILD
L??l_'gil_'l_/ﬁlﬁ?@fﬂ 1961 BN G (Posterior pituitary)
A L1L|FledT DG @anGLMTHEUTLOEV 2 1 6D
FLoblee, BISs SA(1pSBLb, 2160 GauliLBlanev
whmib  Hgar  BeTUGOUMHeTeT  FLoBleneV
Guresimaunemnd s (HLIL(HSSISETDSI. 9L
LDGESTL_ 6VGH)GHT UGS (2_eworiay
OFwelS0sT@LILY) eTaDd (Lpemuied LIcGeumy

al(pailliy  sMgessilseT oHmId HeLOFuIuyLD 2 wijdSlaiss SIVBIBCEMGIT
Smewilser (Releasing factors and inhibiting factors) (Emotional responses) @D GLITHEVTLOETV
PLPGULD 9wyl A VLl TIE: S &L (BLIL(WSSIFGTDI).
S (FrIL(HSSIEHTDSI. ®anBLTSeTLoe6H LIcy
31_L_euemetor 1.1 emmiGnesraeiflesr Geudls & csTemio.
AUDE GeudLILicserL|HeiT CEY LT IYMC,;
< GOLDGHTHGT 1brfl6b SeTULD FHETELOWIGT, 2L flew1e06st, Briry i1 flestedled,
Fnlwet, L Crrlest evevd | GLoevBLmesfledr, LommiLd eIk
19 ACIGL meGLesleS mbg IrGLOTGHT.
2 _(IHGUITGSIGDE.
L&LD/ 1brfl6h SeTULD FHETELOWIGHT. B)et1 e0l68T, &(6BdHHT6HT LoHMILD LN wjt" L f]
Ouiient_ (h eI QT GLOTGSTHGIT.
sioterme'i(h H6ir OsmevsiuIg 1160l6h @B &1 GF 16D, 246VGL metueGiyrTedr,
2 (HeUTesIanal, GILI(HLOLIMEYILD O sivGLmeivreGrrredt, mrsivL” Grmegett,
QIBTLPLIINGD FHEmT e, LGrrblagsivieGrretr.
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11.2.2 Oy 1 sr0o6l Sieveug)
emamBuremuslen
(Pituitary gland or Hypophysis)

BerGaner auges My’ &and epenenuiiesr
g LILGEHUN6D ST ILI(HLD stuLfesTmei”
TG 2 aiTer GFebeur LIS (Sella turcica)
ereTeIlD  GLAled  AeiobiTars. B
Qletreucttiglevid erewid AW HmioLy Guesn
eLpedariiest  eaunGLIMEeVTLDs
UGy et et sl (HeTend). B)z6tT
QAL L LD FHLoT 6p(h OFGHTIQLOL L (LD, GTEDL LD
0.5 EgmapLd B@Lo. 1wyl Lifl @ BESHILILSETTEY
AUTE|. (LPGSTFSHILIL], FILILSD HFSHBTT 68T
19 GareaniGurenLIFlsiv (Adenohypophysis)
eTGIMILD, NTSHILILY  BILDLS  FHFeuTed 468

QADLOLILITEY

Bl GgreanGurepLiFlsiv (Neurohypophysis)
GTGTILD ADLPGSLIL(HLD.  H(h  eUeMTEFFuIeT
Gurngl, Ol ravsTanL dGHL] AERNTE Y
o '@l s  uGHwnes  gisGsulsTanL

(Rathke's pouch) ue8l (kg (LOGSTSSIILILD, eLpeDTUlGHT
2 LIIGHuID  @mbs  @anGLITSeUTLDeOGHT
OevaflB Swns  19esiasIyDd  CHresTmiSlesmest.
2 GremeLole) QUL UGGD  (LPGTHHILILY
umjev  @erLjifiquimr  (Pars  intermedia), UIMjeiv
gevLmedleiv  (Pars  distalis)  Lommyd  LmFsiv
quugredsiv  (Pars  tuberalis)  6T6SID  eLpGHTM)
LGS F®aTd OB T(HeTn). 1NGTESHILIL] LIMF6i
QBTGaurr&Fm (Pars nervosa) 665D LIGHNLITG) AV ).

N L AuSesT (LpSSTEEIIL, M FHTesT(HLD

QTIGLOTETIEMETE  FTHHGTDS. A6,
aerjsdd)  ammiGomesr  (GH), e&ymuienL g
grar(pp  awmjCGometr  (TSH), L iflewred

s smenv graw(®o ammiGomesr (ACTH),
~LTe0 &6 OlFevasmand Sreser(hld ammiGLomes
(FSH), auriigemestdliti enmiGrometr (LH), Lojmiib

rlgQum' gm9é ammjGuomer (LTH)  4@Lb.
GLogILD, SLpbleney afleuhigserley
OLoeuGerrTans L (hEH®aNTd STEOST(HLD
TFGLOMTETHET 6TEQILD amiGLomTeyLh

FOSEGSIDG. Wy L] &ainudest 1NerHHILIL
@anGurgeuroadesr myby FIl GFeOHemT6H
F5GLD aunGFmiigeverdesr (Vasopressin) LommiLD

2 &60GL 1fett (Oxytocin) TGS Qs
anrjGLoneiseamend  CFLbdSHS  CHemeuwmes
Gungy CeualIGLHmISEIDS).
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3iq GeorTemaun Bus.cmuSlenSlev &rds (&L
anmi@wresraer (Hormones of
Adenohypophysis)

i. ewerrii & & emmiGomedr
(Growth hormone — GH)

Bz OCFmol GLm Gymas ammiGuomesr (STH)
SHevevg)  OFmol GLm Gymiidetr
GIGTMILD AMLpSHSLILBLD.  B)F (H CuLienL (B
QDTFGLOTET  AGLD. aerds)  ammiGLomest
ADNSSIS — HFdHenles QUeTFSewiuLp,
UATTHDS LOIHME OlFwchEmaTULD
Guotbu(Wdsflesimgl. @)% s1iGumeamt” Gt
YosLo ommitd QSILpLil eueriFland Lomhmddled
FM155E®F THUBSHIASIL 6T OFevsafled Lrs
o husd) dlflssms o wissSdimg. D
&S0BIDY 2 (haundad  (Chondrogenesis)
LoOMILD  6TQYILDL] 2 (IhEUMTSHSBLD (Osteogenesis)
AFwamdnd — HTET(HUBIL 6T EBLTEEH,
OumLmfwid, umsvugsiv, GFmguwid Guresin
ST SFDT 2 L efleh  BHlmisHld Oamererd
CFifleiing).  2qCumsiv  HlF:daafldh 2 @Tern
QsTLpiL Sibleviigaar all(hallssid GlFevmerlssr
2HMeL CHMaUSHHTET & @MhSHGHTeIV LILIGTUTL (h
HBSDBH  GDDSEGIDS). ®eieunmins,
&@pSGsHTamery  BLouyeTer  epevar  GLiTesTm
B G5@BHHTH SAFmennd CFLOGHSDS).

(Somatotropin)

ii. cvHIMiIGHL_& Sitesor(h b eunmi@Lomesr
(1) eaGrm”_GmSledr (Thyroid stimulating
hormone —TSH or Thyrotropin)

Qa1 @ SewardCaryys anmiGLOTeT A4S LD.
Qa1 @sgmi(h  FoGeowd  Hreg  1gad]
2ACWITCLMen5Crnesflesr (T3) LommiLb endbTderSlest
(T4) WHwamednd Frdsdesima. TSH &gl
e1H) LoD 9etTarL L wpamudled
(Negative feedback mechanism) G\pMILI(HSSHLILI(HEDS].
@ IGLIMTHeVTLOO6ST &G Grmiest
alpaiiy  ammiGomest (TRH) ewgGrm Grmiesr
FHTLIDLIG ST (HEGTDS. 8nsssFed
BT THeOl6T 2AGTT6Y o wimLoGuUna)
@anGungevrosiv  wpmid 9wl Ll LB
OFwevu” (n &L Gmedr FL19enes
SDLOFUIEIGTNS).
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Guwev enamBur..enu&uied
Sloafl
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810 emapGur,.enuflwev Guoef
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uLb 1.2 enanGurgeomosv HmID N uy CLifl sl

3i_L_cuemenr 11.2 cmanGungeomerdler (&S anmifGuomedrs @b Bieub ilesr ueflas e b.
(The major hypothalamic hormones and their functions)

y w3 Gomieor eXlheliy DS &Tevorh DTTGLOMedT SILIenLIS
' ammiGomer (TRH) &mesorbdledTmg). (TSH)
5 eameorGLMLGrmieor eXlbeliLy [HI6T0TEML 61&6D&EM6ITS HTEOT(HLD QDT GLomedT
’ ammiGlomeor (GnRH) (FSH) amiemus smesorbéeiTm&.
5 &g Gam.Gomieor ellbei SILflGeor &ML 1q GamGrmilé exmmir GLomedt
' e Grer (CRH) (ACTH) &rliemus &meoorb&lednmel.
/ eueni&d i Glomeor el euenr&d emmiGomeofleor (GH) &rliemus
i anniGwmesr (GHRH) &IT600T (b &
5 UGrmeonsiqett eflihelli emniGomest (PRH) LGrmeonélq.e0r &ILIemLIS SITeT0T(bSledTmE.
5 L 1q emeotdlral T GLomer eXlhediiy L 1q emeotdlral @ Gomedr (LH) smiiemug
’ amriGmer (LHRH) BTETOT(b&ETD &)
. . . . . . 61060 BEOTITEM &L (b & 66N SHGITETOT(bLD
- GO CEDTITEMEL (h&H WA HETE0T(HLD QDT GLoT6DT i Guomeir (VSH) srionus
: ey anmiGuomesr (MSHRH) . ; e
&iTeor () SlGBTM 5.
% euenr &8l emTGLOMemeT HemL E\FWILD euenr &l T GLomedr &ILllemU HemL EIFLILLD
’ amriGomeor (GHIH) uetoflemwsé O\ELIETDE).
. . QL
9. gﬁ;:l?;jpi?l_ IO LGrmeonéla60r &ILIemL S6mL SIS0 S
T G106 BEUTTEM &L (&M SHEITETOT(hLD QLo BEUTTEMEL (b&HEWENTS SHITEVOT(HLD
’ DT GLOMEn60T HeMLOFWILLD T GLomeoT eDMTGLNET &HILIEHL HeDL SIS TN S).
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@ @& flibg @ &6fGeumb

Gy L fl &ro8  wesoremL Guim_iq 66t
ooSeormilf eTepiblletr GWoyt uEGSulleb
epomeruilesr 1 DiemwibgleTerng). ereor@6
&5 oman@Bursoumoev @&flufl ereoTmub

oW &&5UU[H SlBTD S 8
eu(HeuesTMH M 6leunSle&6)(b.
SH Oy f &l "IpriemibleveuITe:

srusofledr DweesT ereor) GUNGIEUTS
S &&EUUH SlSTHE ar6dT?

) 2 1L HEFweSlucy uesils emert
urmofliuSlev G(HBISlEHETIL] DicVETE
soamnGurgevmoev HmId Gy 1 fl
<, EWweoT 6uH 6T UMhi(G) 6T60T60T?

&) i &wiblemevemwit Guamyicuslev

Gy fl sroGuilesr  Glesr  &gIOY
TSI 2 56SleoTms)?

iii. 1°_NGeormamig Gam_Cumilé
emmi@wmresr (Adrenocorticotropic
hormone—-ACTH)

81 s GuiedL (B anmiGLometr, @) =1L fleved
FOUuiest  ymessils  uGFedwd  SHrevig
&@pSHGSHT HMTIqHMI(HHGT LOHMILD HTSHIHHS
ST STLIHEET 2 DLdSlewwid; FHTevT(hHesTn).
OlLoeuGBetengFL. GlFevsarfled GlLoevesilesr 2 MLidd),
2119 Gunsiv Fl&ssafled Gmbg CHTLPLIL 1blev
2 HLdd) LohmILD @61 0681 2 Hudd)
2Adwamedn @bs anmiGLomer SHress(hES!.
ACTHett 2 Hudd) e1d)jLoawm esrarL L Lpewmuied
OuEAIIL(HSS LB ST
iv. UTedl& SloiT Bl 60LE 6T F GiT6vor (B LD
emmi@wmredr (Follicle stimulating
hormone—FSH)

SevendCaygs  ammiGLonesinest  FSH et
D MILIL|BGTTGH 24GBOTL_BLD LomHmILD
NMbSadSeT  Lesslemar  CBDIILI(HSSHIHGTDS).

2Aetraartley FSH, evsrGumeganii 6t Qenessibg/
b e aUTd: 55 H)6TGLITS b
mevgLpdsyeien  euerids)  end: edwidetr
(Germinal ~epithelium) 1&g GFwiebLL (B @37/_755@)]
2 Hugd) (Spermatogenesis) LommLd ClauefIGuMHMG B,
SIST(HEInG).  OClessaafley FSH, 1cvrssder
1hg Orwebu (®  Fgmewesr  cwmedddever
QUGITITLILIGIL GOT (LPSITFINIGHL LIGYLD ST (HEIMS.
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V. goITL"_1q 6ot &kl emmi Guomedr
(Luteinizing hormone —LH)

SemerdCEHMY TS rGLOTESTTeHT LH,
Qar_ufi (HFOFOB®eNS STessT(HLd unmiGLomes
(ICSH) GTGTMILD  ADLPSSLIL(HEGTDS).
gasailey ICSH  albssddetr  Qavrufi (»
OFcvaafletr  hg  GFwebul(H  AeVTLITCD
ammiGLonesiies G evGLmevie@rmaetr (Testosterone)
2 Huddlewid FHresr(hEng). Guesssaflsh LH, FSH
o167 Qewewibg  SUTOGEHGT  OFebsmET
WpETFS  ALwF  OFUISHIDG. AT LD
af(BuBBed  (Ovulation), MUV  GVTLIGUIGMS
ugmofléged LoHMILD AGHTL % anmiGLometT Serletr
o hugdevwr  GroroL(hdd)
OuafIGwinmised Cuesin ussllsamen LH sesflda
GLoDOSTGT ST

(Ovarian  hormones)

FSH wpmip LH AFwemend CFidg)
QeriOumds  anmiGLoneiTseiT
e16sTLIT. @aiedlTesst(h i GLOTGTHGIRLD @LObELI
WQRYEERY 2 MG O nuiL(heublevanev.
LUOLIIZIE6I5S FDMI (LPHDSILI HTevdde0BTetT
Qounflett &ty G\ miGE).

(Gonadotropins)

vi. goimt”_1q Guim”_@rm9lé emmiGmedr

/ eorm”_1q Guwm”_@umSledr (Luteo tropic

hormone—-LTH)
yss  eomiGonesnes  erligGuim  GymSetr,
THGLMOells  ammiGLomelr,  LGgmevTdiig 6tr,
LotoGBrom Ggmfesr Gumesim LsCeumy GlLwiiEemTed
@D L1(hEesTng). Qb5 anmiGLomest
Ouesssafieh, @ Loband  IDLIYHSGIIGST  LTeD
2 DUSEHIdWIS  HTET(HEGTNHI. LmerL (KLD
STIOTIHGRS@ LTH ~ublailiugned LH gl
LomHmiLb S/ CluafIGwmmLd
SBFSILIBEDS. @& CLicssTEe et 1685 B
STILILE QT IQUI USTTFFIGDUI; FHT6EST(HIBT6H
L 1qGuim " Gamis @mmyGLOTesT
TG ILI(H TS

AN
@@Uu

umepnL” g &eifleb umieio & edrLiibig wirelesr
uhi@ (WESWSHIIDHDE). eorTev, GIm

<2IGBOTL

W&HI0sMIDYS6TH Sus S
O eoBeormomat SIT6oor (Hid
anni@Guoremerd (MSH) &THE 0TS

ser uenll CaneSlesr Hlmwmbmsenss
Bnesor (U A SL0-



AN
@LTS]ULI

eur@amireiveSlg)tn &6 &g)b
0065TUS) ADIGEOTT SIDGUIBIGEITTCL D,60TEDG.
0Gr wrSlflwneor SblGeor Dibdlovrhis cmor s
©&M6soTL &606) S (1HAD 6ot Sitdlevihis eifley
w_(Hib WLIHMEOL IHSIGTETGOT.
Wb blepid
61666 & 6T 6r HU(H & 8ISl GSTMH6oT.

oTeotlg)id

wrpul L 21 HeFwedcH

aun@amiirerverdSleor SidlGeorm idleo aufloms:
&loroLe 66T—6mL_Crm&ledt — L 9emeorev

DI6VITER 60T 60T —(&) (6THL_L_6MLDGOT —
Sierouniiedleor—&leroLe 661 -1 GrmeSl 6ot

1T ed) 6t 60T 66T— &l 6m6IT & 66T

&G mHleor DudlGeorm idleo euflems:
é]ﬁiDLea')T—ml_(Sum‘f'la')T—g(S&ncﬂ%ﬁséT

~ (& (OHL_L_ 651D 65T —Disroumi gdl6or
é]doma’n—u(%mraﬁ]dn—aﬁ]%é]dw

—&lomorr & 6o

by, Grrememn Guns.couslev
enmi@wresraer (Hormones of
neurohypophysis)

@D GLITSHeUTLoeTOGT  BIibL Sy OFeHEETTEH
FOdalUL (R Spaupd @\m anmiGLoTeTSEBLD
By Cgmeanp CGumseoud o ed
GF18)% 5 1L1(HEGSTDGHT.

i) eur@eromiireivenSlesT Dicveus
<6071 6®L_1L IT1q & T GLomedT
(Vasopressin or antidiuretic hormone—ADH)

Ouiienr (h ammiGomestest ADH, GlbeLimestserles
GFUIanLD F (6T HIGTELOGY LGSHuied B LoHmILD
LOGHTLIES, OTmL H6iT (Electrolytes) Lberr
2 Blepstii(houans GotbL(RdEIENSG.  BHeTey,
Anubr epevrorer Biflpli) GemEng).  eTeGay
Bone ergoLyTgs apmiGomer (Snibir
OGS anmiGLomest) erestmid Gy, B)bhs
anriGonetletr  1lews 2 puUsS),  Qisss
GLODSDETF G (hhidsF OFUI% [ 2
APSEIMS 2 WISHIFHINE.  BFET GE®D
GOOUTEY  eLwgey et eiv  (Diabetes
insipidus) eTeyILD LBews FAmubi o mHudd) Hleev
gmubLb.
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ii). 248 enS@L_m&Fledt (Oxytocin)

Qs GuieL®  apmiGmer  GLobaS
LI NeSTGLITS) H(HLIGDLIGHUI SallgLonss
Fr(HhIBF O\ FUIaUSILGbT, LIT6Y SHILI0SeM6)  LmTed
2 HusH) LoDHMILD OeualIGuNHnIHDHS
STBTHEDG. AHOICLIFetT 6T TLSNG HIfSBLI
9L GTGOTLIG] GLIT(RGTT.
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' ovaifl u@w
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FH&mq U (mpIreir &I

or.(h. §és — SIPlIY &M, 2 1 6L Gleutiu

Hlemev, u&l Gunesrmeor.

11.2.3 Seoflweb &9 (Pineal gland)

Lestlgesiley, erflewudlsiv  GFfitiemy  (Epiphysis
cerebri)  ebevg  GlsTGeTflwiLd
ereTELpSSLILI(HLD esiled Faind, epewenuiesr
epeiroiaug  Oeuetrl Mbleaflesr  SpriigFuiev
ADLDBSHIGTNS. Q& LTIGTEHLOT LOHMILD
QL i (hF  OFevsarmeh  AeTFy. (O]
@LoauGLrevfletr (Melatonin) 67a) LD @I GLOTENEH&F
FTGEHTDGI. BATFTT QpisaLoa) (Circadian
rhythm)  QuidssFHldend s (HriLBhdsaubled
Qa1 pSEWLILKIE abSE TN

(Conarium)

Bpamed, BLD 2L efled Hrds - Py
FLoMF pemwing pLGLpiEleing.  GLosyiLd,
Qe 2 miiselest LTeH LpHIFSH HTev AeTEel
QOBMIIL(HSSIH6D, 21 06T euaTiFland LommHDLD,
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HDOLSHTLIL OFweHH6T 2Ewiaunmlep)p
OLoevBL1estledT FHMbESMS TMLI(HSSHISHTDS).

11.2.4 emgrmi(y &r0s] (Thyroid gland)

QIflewevund; BHILIL|BGT O\&/T6BoTL,
UTERISSILILFSF auqaild GClbresL, epymi(h
FOUI eLpdFdds GLpeevd &MIld GHIeLaIMETd: S
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LTSl HemTe)  Herewey.  (prredLoulieh -
2ASawsiv) 2iFlevtsiv RaI0leuTGT LD
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@cLgm «HCunGLr ewgGynesflesr (T4) b @
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(Parathyroid gland)
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umrngmiGonedr (Parathyroid hormone or
Parathormone—PTH)
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11.2.6 emgeiv &Sl (Thymus gland)
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(Adernal glands - suprarenal glands)
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Garewm  Gig@evmiflsiv (Zone  reticularis)  A4@LD
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GMDbS 2He1Ta) 6161V GITegedt LoMMILD &@HHGHT
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2L iflested Fnulesr 2 6t eoLowiLGSwimest
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OFebsenTc) Heg. Bwau QUdd BHITTSGHLO6D
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(Catecholamines) QUEDEEDUIF FITTHHG.

3i”_fleorev emmiGomedr s erfleor Lietoflaeir
(Functions of adrenal hormones)
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(Gluconeogenesis),
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11.2.8 semevorwiib (Pancreas)
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(898 OFevser - Leydig
2Agslu’ Herang. QoL ui (HdF OFevserfleh
2 DUSHWTGHLD L6v HeBTLIMD @i GLOTETH6IT

2 MILILNS@LD
FINNITSQYLD

cells) elbsHsLD

L (HOLISSL0TS 246571 Grregat
eTIL(WEHGSTNG. @Fed O 6vBLmeruieGrmesr

APSENILOTGHISTSLD.

OB mevieBrrefletr  uewflger:  FSH
LomHmILD LH gras(hseuned  uess Qe
o mitiyseflest wphlidFFlevw Gl evGrmervieGrmest
SlusGHSIDSG.  GLoayitd, @essLmid Fleney
UTOUIGSTLHGT  QUaTdFS), FmF euerjdd),
LPSLD LOHMILD A%G&6T LGHufled Crmoeuenjs),
TSI LoHMILD esslesr Lmedlw bLdendEeT
ASNGTOUDH M OB rmerureGrmasr
o (heurtsHleing). BF o Leder L (HOLTSS
6TQYILDL|HGIIGHT
S TS BSHMSBUILD KT BT (HEGTDI.

GTEL WIS Fa L (HQUB/L ST

SievorL_&1Ib (Ovary)

A GOOTL_ BhIHGIT
u@Hudlev
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@!ﬁ]l:lu & 6SIL_miJ &\ AufN 6ot
WaIb FSH, LH, FreioL”_GrmeeedT  oHMID
yGomGlgeiviq Grmedr enmi@wredraerfleor
2 _§88560868 &6toTL_MHIUe|ID.

mBi si0u iie| (peom ewoeud SmiBifley
hCG (Human chorionic gonadotropin)
SUuems  &esorL MHlwevb. S(HYMHM
RGBTM  Dcvevs reor(  euMmhIseiflcy
A miFifleb hCGullest S(puiy Lovtu(Hb.

ADLDBSHIGTS]. AL & SHLTe0GEGT C)FeLEET
Lommitb L Grrom  ASWQUHED  HGETL HLD

O5168T(H TG ). ABTLH®F  (LpL L)
D (HUMTSHGHUHILGT L Grmeest  LoHmILD
LGrnGlesivieGrrrest Gunesim eotergmi'i(h

QDTTGLOTGTEMATUILD HGTLHLD FTSHEGTDI).
u(seuLd erdigid Gurg (puberty) Guess @)oo
o miiyseflest  wpbidd ommid @SS mib
Hlevev
el Grmegedt ukismhmibleTma). mev Grmegesr
yGoblegsivg GreyyL et @ewewsihbgl  LOTTLS
aeriFflevws GLotbL(RSHIQISIL 6T  LOTSHIL MU
FLODFEWILLD  FHIeusSHGTNI).
& Ublaugs D@ S(mLiewLew LGrmblesuieGrmesr
swmy uBSHISSnS.. @& HILILSSTVSEH6D
S(HLwL  F(HHGUDSS — GHDDSSH, LT
F MGG euenfdFS) opmitd Lmed @ HusFHlevwid
YL CEIETR
Wp&TLOTSGILMUI  LoMDHDAISERSEGHLD STt GFul
$x 2 (hUTSHSSHENEGHLD
LCrnGlesivig Griahr HTIewILOTS 2 6T ).

LITGOLIGESTL| BT ueTidFFufed

SH(BLIeLILIGD

S@plieuullsd  mewL 6lmb

Bmewotiy

11.210 8w, Amibrs, SeoTicmnu &L 6L
unemd e Gwresraeir(Hormones of heart,
kidney and gastro intestinal tract)

Bswiip, HmybrsLd LoHmILd @EOILIenL GL LT
UGSy 2 aTer Hlxszer, L@ bIeaTLilevevTd
SNBSS CFweOLfSleTmest.

@awsHesr eyl fweh FHeufled o crem
Mg Cumge»FL (HE6T 61ed FIDLILSH)SF SF6iT
glmwed Crlhwymqd Smiewnfl (ANF)  eremid
W Outient (B anriGLonmestd FoHbleIn).
85 2A(1pssLd A5 NHGHLOCUTSG ANF &b
8555 @Lpevamenr aiifleuenL wd O\Fuis Biss
A(LPSSSWS &GS
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Oyesflatr
(Erythropoietin)

Fm1brHsHleb (Renin),
61iflgGrmumuig it LomHm)LD
smev &L flwrred (Calcitriol) 6Tewd @unmiGLOTETHET
FIGEGSTDG. 2&6VLT HeTmoemeuTy GFevHemeh
(Juxta glomerular cells-JGA) &n&sti(pip Glestlasr
QudssFled  AGHFICWTOLGHTFGT 2 (HEUTEGHLD
Gungl @és ipsssms HFNSEDE. JGA
OFeL&6M6L 2 (HeuTE@ LD LoD AT GLOTGS TG
eTiflgGrmumugelr  eTeybLLofemuilsy  @Ids
Faoutiigydsaflest o pusblevws  (Erythropoiesis)
SIET(HFGTDGI. QB LIyTesles  HGBTLOF
S(BETHIGHT  GHLPD uGSuied  FgHSLD
STOFAL Awned eTeid ammiGLomesr  GFwebLI(h
IHleweuulleyieiTer eneu’ L 18letr D3 @D, GHLedled

[OGIET HTOFNLILD LoMHMILD
umsiougey 2 L HTEEEmev 2 WTSHSBIAISHIL ST
GTQILDL] 2 (BUTHHSDBULD  HTOFL fwimed
SINSLILBSSISSTDS).

Seorlemnu &L counemns auniiGmesrser
(Gastro intestinal tract hormones)

GaxsoL flesr,  CameOlfeGLmenssesiiesr  (CCK),
OFSHL 1968T LoMHmiLd @edrtienud senL GuLienL (B
(GIP) Gunetin  ammiGLonesisemer  QeoiLienL
GLOUTDSWID 2 6iter  HApLiy  Brersebeund
&L OFed QBTG Fydbleting). GamsivL flebr,
QevgLienL FILINB®ETS G
an CuraGenmfls  mbevtp  (HCI)  Lommiib
OLILIOICeTTEMNS HTFT(HEHINE. 2 ewraleh
o 6irenm O\BILpLIL) LoDMILD CBTLPLIL) ALOVSSBLI
OUTMISSHI LpeTEIm) &L 606h
GCamedlFlsuGL menaesflett (CCK) Hpddlesimg). CCK
gsliwuuiesr b OFwedul’(h 1965 Havg
et AnIGL e OCeuaflui(hdng. — GLogiLb,
sewis b 2 Husdwind) Gevefleumeuensu b
SIIT(HEITDEI.  HDTLIGEHGHT AHFesH0)FcLHIT
g s fligetr GFwebul’(h B Lommib -
USTTLUGCETL AWGE®eTE HIhg o cwtallesr
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Qavgrient FILUULD AHSH6T @UIGES®SBULD
S(HFEGHTDG].
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2 1 6L SWIhisS G56meuILHID DML SHSID.



11.3. premdleveond srillsaflesr @ emm
wHmd Wlemed @&wcoun (Hiaser LomhH mib
DD ML_6oT OSML_ijemLw
@asnarmmser (Hypo and Hyper
activity of endocrine glands and
related disorders)

BI6TLAGVGVTE LIS Gewm FLiL LoDMILD
1Blend FHLIL AHwemeu LcVGaum) CHITINIH®ET
2 (IHUMSHSEGTNGYT.

&oirer &g eoremw (Dwarfism)

GLpbSH6Te) euarids) amrrGLonesT Gemmeunss
FOUUSTH — GeTeandgerens  gDUHBGTDG.
B)S6v1T6Y, 6TeVILDLY LOGESTL 6V QUGTTFS) LoMHMILD LIT6D
wWpSiESs gL LBEDS . BouiseT AHBLL FLD 4
<ig 2 wigtp Lot (HGo @wliuig (UL Lb 11.8).

LLLD 1.8 GeTensdgHeiremLo

SIm’_&85 Heoromw (Gigantism)

GLLB®SH6, e id S ammrGLomeST o Liflwimsd
FOOUSTO QUM F&d i TDHUHSGTDG.
BT, 6TeVILDL| LDGITL 6V QUGTIES) LOGDHILITS
AdLouLd (8 2Ag 2w euemy). GLogYILD, e,

BHTCOHGT QUATTEFSSHBHMHLI 216D
2 6T @RMILIL|EIGET Yol LTI
Bmiudlevanev (LLLb 11.9).

216CrmeIn&neS) (Acromegaly)
OuflweuTHEHdhS QUeTjFS) amGLomesr
2Fsfiugned @bl  CHreTmiSesng).

2A5Cn6osTedlufietr Hev AW GVEeTTOIGT, WS
GTGVILDL|&HGIT, HIT6V LIS 6TeYILDLIHGT LOMMILD SHITOL
GTILDLEGT  Bend  eueniESs)  GumySleiimey.
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IBTEMLOGO6VTE FTNEeTIeT aTTei(R, AL flesieh
Guneiimeney ATERER)) ASwI®an b
@G mmudest SMGMIEeT@LD (UL LD 11.10).



&liflig eofl &b (Cretinism)

@pﬁm@&smﬂ@ @®DESTMLI(R FILIL| HTTCRILOTS
QbElenev 2 BT TGN B)BET6D, GHE®MaTEH
GTQVILDLIQUGTTFS, LImeh LiaBeTLeh (LpdlTdFuflestento,
LOGYIQUGTTFS) GHMNEND, Hlgdd F(HhE Cpmey,
B95%5  FIBSSW  B1E5S, LpSLD,
GLOLWTS  Hlgdhd % LODMILD  HT6VHGT
2Ewmar  CHreTmEHlesTneyT. @zetr 19D
2ABGSBSGT, GHdDHS AQLIIDL  UeTTFDS

o 1§us

LomHmeisd,  G@DBS BTYSSHIGLIL], G®DhES
2160 Oeuiublevev,  LoHmD Bid5%
QLR Y 2GR 2B

Gurnestpeseurn@Lb (UL Lb 11.11).

uLLDb 11.11 &fligevfl&id

wlseroLeom (Myxoedema)

OuflweuiHEnd:S aHImLi(p Sy
G®DAUSETTE Lidevieor gNU(HHTNG. @&
&evedletr  Gpmi  (Gull's  disease)  GTGSIMYLD
A @Sl U®EHS DG .G er Bl w
epeerdlFweoun(y,  Hlaveaunhmned @)Ll
Hlgreoiomesr 2 L eQwdbsid, bHEresiome QU
LoHWID OLITHIQITET 2.1 60 LIGVSNGILD, 26Uk,
OFmrQFmyriunes GHmed, GHmedled AhisThIGH
i (Hip 2 Guokiser, 2w Lpsib, 19DLDHS
Qo miriyd O FweOLIT(HEET, GDDbS
SigliumL  aerjflevg wmpp oo (BMR)
uslflstrento, @dDHS 2L Gl Hleev
Gunetiimenay  l)dervterom  Grmuilest Al Emlser
24&LD (UL LD 11.12).
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LLLD 1112 il&emieLlom

&l@reSlesr@mmii (Grave's disease)

&L et Camflsiv 216V6VG/
e1&eavmignevitld  &mii' L (Exopthalmic  goitre)
GTGIIQYLD @ bGmmu ADLPSHSLIL(HEDS.
o&Inseletr  Wens  FHgliuned  @ubCmu
TSN s Farnuiled afdsLb,
A LILDL aUeTiFems Lomhm afsLd o wifey (BMR
50 — 100%), 2 wWig&aunF aisib, o wii Hiplay B

aIsp, Wws Qewdangl, Wos @uss
SA(LPSSLD, LBlen% W) GeutiLBlene,
BIBSHNI BTG, HGOST FHDF BN IGHT

OFweH@G®DUI(E LODMILD 2L 6D  6TML G
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(ULLD 11.13).
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LLID 1114 (Ip6lT &(SS1S HLPEmeD

PSS B(1p5 815 &pemov (Simple goitre)

@gj LoctTLevd&Lpeey (Endemic goitre) 6T6STMILD
AdpdsiiBi. @& @HIISadesT  FHLL
@®DUHT TNUBHEIDG.  @HTTIH FILIT
FhiGBe0, FSEl60 MBTTHMOGT AHeTe| GHMDH6D,
TSH #0556 AHSHNIL ASNIGHT (LpeiT BH(LpSSI%
sLpeeuUilesT Fev AMGHlsenT@o (UL LD 11.14).

@L_1"_L_oofl (Tetany)
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&Ly GDDEUSBT6D
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(Hyperparathyroidism)
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Ounaeutest  ueveierd oMb FmiBrsd

Gamenrmmiser Guiresimenes eTmHLI(hETDET.
g Feofleor Gmmis (Addison's disease)
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@@BHCHT Mg STI(HSET LODMILD HTHIH6VHSD

0SS BIIDL| LOGTITL

‘%Q.} T FremBHedsy o eyl
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s BIHs WSS

o Asw 1Wmd GlFwisour®h

. ‘\ GF6svemerisn LOeN®LI
f OUBGBSID (LB

Qe euflaeir
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HmF SpUiL
\w / BarevLjeur
WrHlLmil @eieno, © L6v Gy euenids
’

2AGH elDBIISSHMDID GHmBUTH

Qibblevey PTH wieney Qudsddled
D_ILITaUSHTCY CareirmIElesTng.
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BTG HMLI(HEHET GODeUTHF FILILIGHTCO
TDHU(hEGTG. FOFLILIGVLO)GTELD, @D
Bs$s2A1pdsi0, uSlisstanio, aurhd), Cprediled
Bnlser  Abs Ay,  GoDHES e iHams
LomMHDLD, Gan 2 L 6) Gauliblevey, Qs Herey
GdDBed, 2160 et @uoriy  Guresime
QsCrmuisst  Afl@BlFerngd  (ULLD  11.15).
G®DaUTesT 2Ae0CL meiveGrmetr o MHLdbluiew ey,
B, Gsgmquib, @Cermewg(h AHwemey b
2Aarafled  AmbCon(y  CeuellGumidlssiment.
QUL LW Fer Hered Gmmeaugted BilLpliy
DL EDS).

&GIhSleor (& emmun(p
(Cushing's syndrome)

@sleve Myt ulflesr ACTH — 1ew& Ll
oIt GH@pSCHETHTTIQHMIE  (H1719 GFI6h)
s &l AFweunmied  gHLBEGETNS).
pasLd, F(H@YL6b LopmiL 1 L LILGFFemled LBSS
Hlewev, (LpsLd, B, HTevEaMed Floubs Hlavev,
germ Goevedls Ggmev, 1hlenas G eueridd),
GTQILDLHTGY FM&ISBT GHMEHev (Osteoporosis),
HBL160d 1lews BTds 2i(Lpddld GUTETDGT
Q6T LIGHTLHGT — AGLD. (OO
o mitiyseflesr GFwedLpLIL LD B\g6ir
2ABl@&Bwn@Ld (UL LD 11.16).

emanBun&lemer Fdlwim (Hypoglycaemia)

Qetiaedletr  Foiny  AubsfiusTed Qs
G@BHCSHTV 2AeNe) GHDDEGTNG. BbBlaevd:E
anGundleenFLdluim eresimy Guuwiy. @)FevTey,
Qs FTFHE®I AGTQ| 2 GO 5@ (LPGITGSIT
Qrds  Coustsnigus  AeTeaud; ST IQeILD
GODEDSG. BBWSEHNgLi) ASSHNIL, LeaTeLD,
LD _GSeT[6), FHmeV6eU6Y, @wﬂuﬁ@)@,
@@@ﬁ@mmﬂﬂ)@h@mw, CudFH M6y, HT6D, DS
el ommid  Gsmom  Guresim ey
PG SO\BTLTLTes  GBMLiseT S
G /1681 mIFlGsTMET.

emamuiiHlemer Fdlwim (Hyperglycaemia)

Qa1 oLwrbuligeny  Goedl e eTedlILI(HLD
Biflpley Crmun@id.  Qesraellsdt  G@meunss
FOUUST @HCHTLI ThHURFSTNS. BF6vTe,
Qésd Fids®y AeTey ALHHFSESNG. Q%I
LS aUms L W6 g6, @ITGHTLID cUmS
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g UWPSSD HroTdleocOTsF
&USsofloo
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agHhulhse Sy .
1,608 NITE0 8155
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ucoGoumy

¥ G fuwor?

Hlows 58 @L_ev@Lmovle@rmesr DioTemeand
GODEEGIDE. TIDYFSlomse| anuL_é
ST GooTLON &1 65T M &)

oo WreluL”_Lg 6/o &eorenSIGlL_6io
(Diabetes insipidus)

Qo@mpun(y O L fulest  (DeTaSILILY
ammiGLomesiiest eunGFiiysiverdesr (ADH) &ty

@@pusTd  Cpmermydletingy.  umedwyfwim
wpmid  urediglifwr  Guretimesr @6t
2ABSB SIS LD.

1.4 oanmi@wresrsor G&FwcoU(HID
aflsib (Mechanism of hormone
action)

anmiGLoesiae @ideddletr epeuld eTlIGLITSILD
FLDFUICCW  BNBBESTeVILD 2 1 e8lebr

CHemeud:CHNLI AHBH6HT AT GHEDILIGeUT,a L GouT
QFIflTngl. Q&6 2 MUGSH 1NeTenrL L (Lpem
epeuLd B (HLIL(BSSUILH eSS @bLpenmuied,
@D BLITHUTLOEEYOBILIT, 9wyt 1 feowGuim
2AeVVE BITHTLW/GLOT FHTe8TLg (HBESDILIIL L
ammiGLonesflest &Ly &L (HULBSSLILHEGETDS).
Grien erayri’L  wpewmuiled ammiGLomesr
GO 2 WiEnG). e1dlioemn e T@TL L
wpopuied  anmiGometr &Il GH@DEDS).
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Invisible switches

bremdledeor &L

LOEUOTL 605 6MS SHTMLIH S|
Uifiib &l @smer@Geumor!

LI &6iT

1. Q&Mb&SSLILLIYHEGD 2 _m6dl / eflemreysd GMuILemLLl LweTLbSS Endocrine System
GTEOTENID LIS&SSHSMES Q1§6060AYLD. L60Te0TIT Let's Take a Look 6T60TM SIDLSHSMIEMILIE O\FT(hdE
Next 6T60TLISHEm60TE E1& T (bSHEBELD.

2. Flemruled mendlededr GHILING6rfle0r OLIWITHET 61&M(b&HEBLILLIYHEHGLD. Sieunmled
66UEIEUTETTDNSS 616M(h&EIE sTLINSaTl60r SiemioeXlL LD LHMID OFUIOLITL Y606 SIIHS)
E\BTETETELD.

3. anniCoresfledr LT HemenE Q&M (b&E SieuhemDLI UHMIL & (bded elleuTrhiseners \siflhHgl
C\BITETEMELD.

4. @eeunm) @ sTlflemwi uHH Sflibg) O&TesrL LIN@, Main Menu 6TeiTLISEm60TE E1FT(heE
WEDHUESSSDG&E 61F6Tn| Gn&6tTL. SiB5 FweLmbsemeanrL etunmn s srLidlesemenrL
unms 6&IfH& ClE&meTemeyLD.

BTeOleLeDT &L LD6TOTL 60SHSH60T ©_[760)

http://www.e-learningforkids.org/health/lesson/endocrine-system/

* ULMaIs6T SiemLwmemsSn@ oL (bGLo.
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Qusss Haniey Hose anubheublsaney.
Qrsssms RBC Bidsd OFdnip FHeudsi et
CaFidal 1:200 LoLhi@ bissd OFdigh 45 X
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. Slevig sLMIL_ 19 &b,
SNTUUMiene6, S tumiemey  Gumedtm
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SL&oT 6iTisefley UeulT  Sibis(6IHeOL W
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W eonWs Csiih0\s([H &HeTmeoT.
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anGonenF GLibl’L fléb  RBC  ommyto WBC
e eretreyitd @p eweds MG (hFeiT
2_GITGITGYI.

1. RBC ommyio WBC 1916 (W Eefleb Seshidgestiwinas
0.5 <enei(h QUGHT OV EXIN
T(hS&IFHCFHTTATLILI(H SIS

2.WBC 906ugeb  WBC  hidsd  GFunib
Srausams 11 e1etim Henaf(h euenguileyito RBC
QUL ged RBC hidad OQFduyd SHioudams
101 e1etim  Aemei(h  uedguisYid  eT(WS&IS
OlareiTemiIL(hENS).

3. 19et71y A BBL 11O (HEarT
Sl ol L omsl  ueupedn 2 (BLlg  bided
QFiuyd Fgeueptd @ISSAPLD BESTE BVFHBF
AEITTNECEETR

4. a)GLomenerL” GL LS L iflebT 6TevsTeR) LD SHemmuiietr
B3 eLp(haflebemev (Cover slip) QS SLILIHEDS).

5. @UiGungy, LIGLIgeT MHelineyd) cTevsTaR)LD
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pnGw) meudbsliul(h SibHhd 6I68TeEy) LD
ADDFGT @SSLD LoDMID B SHFOFUIL LD
Slraud sevanauined HrliuciuhEesnerr.
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6. GTGHT /LD ADDECGY| T T OlFcLH6iT
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g B 96y  afGomenF G
BLgnesig) BTG Euied  aaiddl
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BITCentTE Sy weudsk  2mm  ChTEs
Gauessr(hLb.
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BesipisE  FmuGppliulL  @UdSLIFdFs
Osretr.  sesewniy  aflebaneuuileh 2 GiTen
OlaueiTener Sigw)daarlett GauniLL' L QIEEMETS,
SASEANITES  FSE (LD (LPDODEHD aUMDSE
sad0E®Iy (DC) eredipy Ouwy. Qereisid

SEISEIL UL udSSET  aiblauTeiTmILD
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2 GGG GTGOTLIZ) @B L1u(h SIS
(ULLD 12.13).
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DIGHMCBO6L LLHH60 SHTLIQui6eTenaury FTloUTd M6UHSBAD.

£
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R
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Qs ApdsIFetT B\ Fomusanriert, HsvGLaedld opmiD LwevBLTeld: DiLpddhisamern
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STODIOIUL LWL CUThdSaYD (Hlgdhd FL®L AHBE(RESTD, FL LU DB
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Grmuneflaefie bleevenLoani @ Hm| CrTdEaLb,

G H6ITIHT 21 6) 2 MILILEHEETL
uflGandldsaln, — dAemai(hEeT  61(HHSaLD,
2 1 QIS &eIT LO(RhEEF O\FeVISHLD
Crmuplss@Hd  AhdFaws  AfILSHSLD

L(hdGIald HHNEET 2 Feyfleiner. @esTanmis
L(BSGIa  FTSTBISET, LOGHTeven)  (Lpewmuilasr
2 GO NEGTTHALD, B SEHBGTTHALD,
LGS 1BeuITeY  SWTTIL(RUSDS@ — 6TeNSTes
LPEDUIVILD, HTFGT AVVE| BFAIGHHMGTF
Ga1i)saa)Ld, Hewguied Qeualui(h CFuiaignHELD
ThD UG AHMLDES FSSeVT6NT, LOTMILIL L
SALOLIL|EGTTSLD. paierr  LblshTeaTasy
VO GHVCHT  FevedlwiLonest (madl  <H@LD.
[T Y& FsLpedleh GTRIRIGITR) a0l
HlembS\ mbSHTaILD, CHTULITeN] HevIdd 4L H6IT
DAt b mbSTVID — Aeuaws 2L edlaieT
GCametrpid  peSlsamend, Gsafleunss Gl sl
uwetu(WEmg.  Crmumefluies llws QIss
ALPISLD, GO BB Si(LpddLd GLirestn Gbmii
Blevevgseend sevsrt_mi 6tul9sGLomonGeurmLdL L
GTGTE)ILD  FISGNLD  LIWGTLI(HEIS). Qis%
&@hECETerbl6tT 2ACTENGUS GHTImuLLTSE
el FHepsCHTOL LT  eTeianid  eTelL,
DHBUILGE FISGD 2 FEINGI.  Hessilesilimed
S (BULBSSILBLD  H(melwmsd  GFweL(hLb
STl u@glumiel)  &@mal, 216D
Sneusdleneit  snewiuBd  Uevells 2l
Goudhwi's GlmmL sermee, @@ndhGarsiv, wyflw,
OFmevsVL 19 7T6Y,  GUBTHIBET LoHMID  LIvelS
L&miseT Guieimeunmlest enaysaen Lodiinsh
it LwesTL(HEMS).

FIBTIGRT,  QULDGHLONGS  LD(hSSIaU
[BEDL (LPEDEGTTC) HEUSTL MIILI Buicvrs Crurudesr
SSTDLOHET A6V6VF/ 2 MILILFe ) DL (heiTerm
Casphisamaer, Aeunmlest Anlgmlser (pnHmu
Hlevevuded)  OeverfliuBd — wpedtGu,  gLbL
&L 1L 55CevGus Hevrmhit, BILOeVI(H FITHeuThIHET
o (heurdHSSHd  Crmupl  BlLpei(rh:seT
2 Faydleiimest. @aett eLpeuLd @ rflus FElFeanaFGuim
SHevg 2Anidey FEFFCWT GLomblsTeiTer
THUTENE.  Lo6vlE  eLpewaruiledr Lo)estenfliich
Qrwevun(hsmer  wHnI.  B.8.e8  smad
uwesTU(BEDS). OGS FThsd: sHT eiFFme, X

ST ST Gmmumerludesr 216D

o erEpplysmart: ULGHEE 2 FableTDe.
SIOULODL hg  BHleovevudled, Hh  euerFSudesr
uebGeuny  Hlaevseenytd, Hmallest w66l
Bds L LD, W uTHLiE6T GuGTDaDEDS:
SILPWed, HLIQEET, 19SS  HNEET,
Qe iOumdbHL  unesHuled  aDUBLD  HEDL H6T
ASBUH®DS SG8oTL_ MG LD LBGwimed)
DADEATTCY 2 (HUTHSLILBLD  BILPeVI(HSS6T
LwIGSTLI(H H)G8TGYT.

sows Qempaar | (Glossary)

Ouiefledr  Diemeuvser  (Berger's Waves)  —
Sevoedled 2 eirenr GuenuGioda (L0esT 2 Mg
OFunyLp) GFevaaflsst  ddlangaunes  LoHMILD
pddlwevune  lerefliued  CFWGHLIT(HEHETTED
agnuBid 7.5 wpHed 12.5 Gamiisiv 2ub)iGauessr
GTCLEDVEGEHSH ST BLOILIMILD FILDL| DerFGUTL L LD
(SAmuS6IT auigaileh Ldblay O Fd i iL(BEDS)).

855 NWHs5D (Blood pressure) - Bdss
GLODE@REGET  @SSD  FHLPIDCUTS  2AF)
SHF GOSN Faufaeileh TDLBHSHILD H(LPSSLD.
Wlesrabh e s sSHlifeiéa (Electromagnetic Radiation) —
BLoedwd  FENHMlepid, GrigGuim  HeVEET, 6T
2AMVEET, X — SHTEHET LoHMILD HTLOT HH)THET
Gumettn  uebGaum  augeuhisefleh  HrewriL(hLd
ANHDED UDEHEHET RGN LOGT ST BbTeida:
2ASLD-

Gom 8155 WSS  (Hypotension) -

DAFISTTGSILOTES QTS (LSS GHDDE).

DiemL_ &1 &b &(1H6M (Incubator) — peveressflufflseir
6LV OFeLHB6T aUaTIiING LweTL(hSHSLILI(HLD
Py Fngeid.  Qaleeniinings Coemeuines
o2 ghg Oauiupledey, FICUSD ASwiDEDLI
ugnofésed LoHmitd  H(HEMNSIGT HTTLIGT DL
2AF@FH  HMID  ASOONGHT AT BMETF
FHOFUIH6 AFW Liessflaemend CFuibng).

wr@eormBL_Li (Manometer) — U’ auigeu @Lomuslenieir
Bt L Syeud; sioukiseflesr L% GlFuicbL(hLb
2ApdadFenned, m Lwhisafad 2 6rer Syeu
LoL" 1 migsemledr 2 wimhigefley amu(hid LoTHNGad
2ACN&S 2 F@LD (M.
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< Flovmeiv@asmy  (Oscilloscope) —  oletresienny
FLO G GhHEIIGHT SV QULG QUBIBDGIT
SlequiiLayid, u@Liumie) CFiiwueb 2 Sayb 6(h
2AlIausd Hmal. h GBI L HTev erailey
Gp/Ted1 LD LOletTanrL L FLO)SD@EHEHGNT
QUGTLIL LD e @)d:as(Had LiwiesTLI(hLD.

§Gerorr erevssL_ifle elemerney (Piezoelectric effect)
— flov QumpL serflest Lig Buids A(pdsIHamDF
OFWeOL(HWSSHIQUBGT  eLpeUlD  SAeunMled  LB)edT
2 D) HIEOSTLLIL(HLD HlBLFS).

&s&5Iflwss =mBan@Lmiyser (Radioisotopes) —
Qavar sFMwdad; Seflobiselr. 6 Sevflloddetr
Gaumyui L e0CFrGL 1L |H6T AU mlesr
o I'Hmesafled QG ecTevenflhbamsiiievme
4Gl L neirsemeniyLb Geumyui’ L
GTGROTGHST S HUNGVITGHT By ST BEDaiLLD
OFTeSTL ey,  Hleveowphn Byl gmer  Lobmib
yGgm L rrebr QewTiL|B®6n; Ol rTeysTL
A FF6IT TG MILD B)eO6r UM SHLILI(HLD.

wSlOS(H:
1. @uss 2psssms | [M]Kgrd

ANMTHGLD H(e) LP1IH7S

<2/) 6106)L_SH6VBSHTLI

<) @nGLomens L G b Ly
@) evi93GLomonGevrmidL Ly
) @ayGLom@CermIGer L L

2. Qudsliyd & Qs AP 2 Sy

<) Glorrgs RBC
<) OLorngs ClaveTeneriiesy)
@) an)GLom@Genmesr
F) QUDBS HeTS:0)%(HLIL|
3. Aeuliugry sseer Biidad G\ b HyauLd
@) Lijden Sgaud  <24) Lmdieronet eulb
®) GamuwiLbsiv Syeaurd
)eBLmedest «15651T60 HlTaurd

4. Quicbunas LwevGL1edld: Tds i(LpdoLD

<21) 80 LO).LS LIMISTFLD
<) 100 LO).L5 LTSIFLD

@)120 1O.L5 LNSTSFLD
fF) 140 LB).LO LUNSTFLD

5. ameueridSlepwid  SLpdsnemid  Lpemuiled
SESTL MNIGVTLD

<21 2601 gnCanGeurndlymp <) X &jsHeir
@) ECG ) EEG

6. Qapwiddle 10T FHTeveTL6b FWITSE o (HeUTHIS

Gunal LwIGTU(hSSLILHEDS.
<1) EEG

<24) CueGLoda(r

@) sresflwitid) L@Lumie)

) &@SGHTLOL LT

7. PET 6uGasatr 2 LGuindliLg)

<) sSleidFa snGFmGL a6
2) U D115 ST
Q) 1BOwnel ) SsFHauliy EEHTH6T
8. Qs sd Feul'iLigy) LoHmILd
Oleu6iTamaITIL g S F6rTIesT QwicbLimee

A6 S@ENTLT LIL'1g 168 (.
9. p(h GusivGLodaf eTadTerT O\FUIEINS?

10. Lomw BlLpei H(mallsemen ail CT  eTaleisLd
Grotbui(hEmg?

11. 606G He0CHTL I 60T LIWLIGST HGDGIT

aflFiL(hdG.
12. MRI QFwebu(hLd eflsdams eilerrd@s.

13. @uicvurest EEG eraieumm) CamarmiSng?

14. 601" g7 GanGestndlgmidlesr INGEETRY
UPFHHNISFHIIS®BT; Fa M.
15.PET  enGaevflty  Smefludlest  uqlient d

OlBTETEDS WTH?

UITIT 66 [HITGO 86T
1. Carman, R.H, 2008, Hand book of
Medical Laboratory  Technology,

Second edition. Christian Medical
Association of India, New Delhi



o1 Sliismeo eumiii&eir

ulLw LiLg L1 6T (Diploma courses)

oa(pu@LLy OBmpledm ud (Dialysis  technology),

INGEETRY CF1BmESTF F1an6V
OpmLplevp/ LiD(Medical — Laboratory — technology),

LO(hdhIeu 2auesst AMleiliied (Medical record science),
AMUWLITBIGHLD LoHmILD
OmLplevmIL LD (Operation theatre and  Anesthesia
sHfwssn  Hmid  BlLpevi(
OBTLHGBIL LILD (Radiology and imaging
technology),2 1 6b  mevtb  seuastlliLimenj(Helathcare
Aide), serdhdl(h  OBTLOGOEIL LILD
(Optometry technology).

LOWISFANLIGH

technology),

LT eney

courses)

Qanhlavev splaflwed Ligliyser (B.Sc
sy FEFwF Omplevmud (Critical care
ESSHI  CFTHMSF

technology), FTENGV
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@g;ﬂbé?@i)@jl_'um (Medical technology),
LO(hdIe 2auesst AMleiliied (Medical record science),
S DIEOQULITBIBLD LoDHmILD oW HNLIGH
@g,ﬂéé?@@jl_'um (Operation  theatre and  Anesthesia
EX UL XS Gl 2AM)H6D
@g,ﬂéé?@@jl_'um (Radio diagnosis technology), @&
Bequiged oa(Rumiie) Lngsiiy GHmLAleh B Lib

laboratory

technology),

(Cardio-pulmonary perfusion care technology), LIMTenas
serdE (B (Optometry).

Qenhlevev Cummlufwed Lig iy : 2 uNifl LopdHIeud
Qsmiplebm Lt Gumplufwied(Bachelor of Science/ B.E
| BTech in Biomedical Engineering) Geumyui’L
LJ6urhIB6ITIGHT BTG LILITeN, LAY
olestenfluicd, sewsflesilufwich, Gumpluiwed Lommiid
OFed 2 ufifluich AL AHdeISEHID QUiLngneh
B1_1b QubmyeiTene.



umL_tb -13

6u6oofla 69levriHluedleor
Cunés & 6T

UM 2 _6iTeImL_&&LD

13.1 eXlevrBISIISIIOT 61T SHIT6D EUMLILILIBEIT

13.2 1o600TL|(lQ 6VETTLIL|
13.3 L LiLjlp evenLiL
13.4 Gaeof evermiLiL)
;z: Zﬂ' &S&LI Ly&d] 67-’?7TLTLIL/. ' E %23 LASS6UEDIES LBmetTes BThSST6 S8/
6 b2 _uilffl — Ll evengitiy |_|:|-|:|5'-3_5 ) SIEUEDIES 60D [BIT6IT 2_6vT6Y); LO6DT LIlIg 858565
13.7 b eump2_udlfl evermiiLy EDMIS OBTbSSTED EUDIES
13.8 eXflevrki evemiLi ommyd GLoeDTevoTemLo CUTLDIBTEIETEDEDILD 2 6T0TEY.
@/ &MHmedlesr Ghnsh&Ib: HHUTFS)  Blevevsants  unm LG H@GLD
SHANUGTATTHGIT GTGH LIV GUGDHUIGUTT 2_GIT GG
* e GlewmseriID 2 6T &L uevails FmriLs LevkisGeri(h G\ g &EgELb
GevemeveuminiLjaserr Lmmi Gaumevaumiiiyseaer — eleuhiEie)  FHNHLIGET
efliflLiLjevorsi 6w6) LoTevOT6LL 6Tl LD eLpeuld  (HeUF  GumeuTd.  @eleurm  sp(heulT
SIDLICbS SIS6D. afeurbiich 19 eyserley QumyLd
*  LD6DOTLI(LP, Gseof, STSSLIYES], LO6OT&6TT, GouemeuaumiIiLneys eflevhigad GLoGUTEETenLD
SIMEDIB6WL S6IT LOHMYLD LIMED6USET 60T Lol (HLOIGHT) HASBLILTEIHTHGSLD  GLTmiiieiLd
CILITABETTSITIT (PSS 5/61S 6D QDS — AUBEG 2 ISSHID.
Liflb & 615IT6ITes 6151IS6D. leuhiElieonary gl Lesst] BHILOGSHLOTS  Liey
o o uilfleoEisarleT QUETILILIGGS QL hiFERbGLD LWesSHTLD. CBTeVSSHTL S
BSEDEULLITEDT LIEDEUEDES Gaavcvsanier Gragerey eSwndymis, esflioed
2_LIs[T600TBIGET LODMILD C1BMEIED Germerl.  Lopmitd  igsivseurfl  GueiipeumHMIley,
B Litisemen Lmmls 6511 &/ T IFFSHTEHALD, UGG
61BITEIT BTBH6D. 2 (BN ESHDHTHLD Hlevmiws
. euaTiLL WpepmEEmaT GLOEDTEToTEDLD afleubIBlIcUTET T H6T Ca®auriL(hEesTmesiy.
Qi SHDED. NeVAIGHHHTL S FTewev, eUeTellevd LIGwTbeT,

ST LhibTdhaelr, afleuhi@Lll LTSS
Blpeuewhiaser, G Lyhisndasdr, @unhems
UMGISTOLL  UGSHH6T,  LLEMm6V; SBLOSHHISHGET,
iU HISET, Breuntp o.ullf] eueriiiy, efevkid,
LO(hHIQILOGDGOTEGIT, 2 GVITewIS B HbDH LOGHT
QUGTTLIL|, A(HAIBTL FNISBISGT, UG ILIGTHGT,
LO(BASTEENIG)  HDIGUGTAIZET,  HTCUHEDL

levhigasmants  UDBIT  LgHESLD  ADleilied
afleuhIENLIGh A @LD. eilevAIENLIENE H6IT GUTLPAIILIGD
uewilns  ep(heuet eI (HLOLNGTTE, HeuaHT
1$Gr  evhifiedest Lo euensll  19ifleyseiT
Couewev  QUMUILILBGBLGT Bl HebHlesTmet.
o L eletr  OFwebuT(hE@ments unHy LG HSLD

LO(TS I QILDGDGOTHGIT Gurasim [OMTE o))
2 L HoFwedwevTeniser, ellevhidbleuhisend@L Vb EET J -
Ouuwifl (B UDSLIL(HSHILD o SsiBEDTT S,
QUGDBLITL I WIGVTRT T HGIT, efleurhi@serle
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<246  Gumetrpy 5B @ OBmLfled
wpaesCeurtyas Lomm eImLoLIewITeY OILITHSTIHTT
LpFEWSHIID UTLIhS LIGTTenessT aflevhiEsmern
QUGTTSHSHLD (LPEDDEEGITILLD, <Seumhm)esT
pFEwGgausdSWLD ABBEHES Couessr(hLD.
ugeIHMIdG  HTevddnG  LperimbGs ST (hH
aflevhigamar &L (H  alevhigsarts  omh),
AaUhHeEN; &L (BB, LIcbGaum)
Couemevs@nsh@ B LIWGTL(HSSGITLD.  63(h
OTLLDFTEdeVUIeT OIMBETISTT CeuDHMLITETS)
SABIGGT G GVAIGHBGET, SHeunmled(mbg
SWLEGLD  OTHL ST, (LpeODWITET 2 DLidd)
hmip ABds  FdeVLP®D  AfleVEIGEMmET
2 (IHUMSHEHH6D ASNIUDDDF FTTHSHIGT TS

13.1 afleomiSlwieSleor 61 Hlifsmeo
QMU & 6T

ANUAIEILIG) LI LILBTEY Fril CoUeDeVeTULILILBGT
S sg, b G5 TLpleD LpaeTCauns
° (HUMHTLD.  aUessils  afleuhibliich  GTeTLIg),
leUrAIGBMEIT, LOGT S eV e FHBTHLI LILIGTLI(HdILD
2flaflued  A@o.  Quimernsmy  Hleevenw
GLotbL(hS SIS oL (BLilest) 2 GuTayLl
UM&ISTILSELD  CauamevaumiiliL) HefILSNH@HLD
afleviiblwch  Camauli(WEms).  CUmmeTIsTy
WEEWGFHuGDIL  Cunmisg  afleviigsamen
BTGST @ QUMD BHGTTHL LNfldBGUITLD.

1. 2 GWTeUTSHLI LwGTL(HLD
eIl GLIM(HL HEBLD

afleurki&B@MHLD

2. Qungpennamy fEwuns wpsEudgHiaud aumiihbs
elleurhI& BT

3. LS HT15a|LD LOGOTLOE)LDIF F15:5THa LD
QUSTTSHSHLILI(HLD eIeVrhIEHB6IT

4. APy  UTMIFHBEBSETHL  LWGTLI(HLD
afleurki&B6iT

13.2 wesory (g everiiuy (Vermiculture)

LOGIOTLI(L) QUGT[TLIL| GIGOILIG), LDGISTL|(LOSHENGIT
Qsre(h sifllndaLflajsmend Fagand CFuig,
ST QUNTTFFS:GHS CHaUITeT el FFdg)
Bl QurBLSeTTS LOTHMILD (LPEIDUITSLD.
QaMLr Uwer HHD  eudmHIe), ABSSHHSSD
SIGULPEDLI L|(LPSE®ET 2 (HeUTSHEG0US B)g6tT
GhBI1ssD  AGLD. AHSIGUITES 2 (HUTEGHLD
L(LpSHEBEEIT, LOGTITL|(L 2 TLOTSESEINCHT S1606V%/
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QUIMIQ BTG HG@HSS, ASHusHBST
LweTL(HSH)% LDGYSTLI(LD
e deT (LpSeiTenD GbThSLD LOGIILI(LY 2 [JLD
SWTTEEH®D  AGD.  CBTHed B LSl
UMTSITeV, BThiga Lp &1 56T (Castings) GTGTLIEDG,
LOGETESSTIG) 2 GG HIfILDBLOIGBGIT LDGESTLI(LPGITED
Sossaiul B, o'l FFEe  OGhS 2L6D
&LPlauTs, CeuafGuDDLILBLD CLIT(HL HET ASLD.
LOGOOTLI(Lp  2[JLD  GTGSILIG), EH/EI&Lbb&l_'ansdT,
LOGETL|(Lpdraiflest  STLIOLNIBET — Flandeyser,
wohmid  @F1  SACLMBL BT A6
DALBIEN R BV ASLD. LILIGTLIML 196V
oerenr  @aIei(h  QUTTSMSHEHLD  LOGTLI(LY
2 JHmH @&DSHetTmenT. Qs (HhGLo
LTI A Ffbsd  OFuieubled oy
UMIBSEE.  LOGRTL(LPSHSGTL  LWGTLI(HSS)
9 71D SWIMHGS6v, Loesstessilesr 2 uNfwidEieundsp
whmip  19n  OFwebLT(hEmeTd
O hlevm ubiseT  GauFLAIG &
Bsruromuied, 1992) eretiiL(pLb.

OB TGTATEVTLD.

O)BTGBTL
(& 6LGMGT

OWLILDLIMTEVTGYT CERR)
SLds1flajsmarn (2 uiflwdFHenseydF
o aren@lp  opmid 2 Wiflud  AwsasE
2 GTGNTSHNS) (LP(LPEDLOWITSHS: HEGTHED GIGITLIG
Q(h OL(BLD FQUTTEH 2 TGN LOGTITUGTSHMDLI
ugmorfi)ed LOGYSTLI(LPSSHGIT ApSHEWLIL
uhismhpiEleiper. eTerGey, Qevey 2 Lpaiesfletr
[BEUSTLIT ST 61651 M) SAemLpssLiLI(h Eletment. GLogyiLb,
Qwer 2. UMl LOGISTEIGT DL WITGTAISTL 19 BGIT

GTGTMILD  ADLPSHLIL(HEGTDET.  LOGESTENEUTS,
Qamgdduns, — ACTTSEWULLTS — ®eUSHIS;
Osmeter 2 gaypd 2 uliflsermest  udiefluwi,

yehadsF, h GFed 2 uliflaer Guresipeuhenn
ASNEF  aergé Qe  LOGHTLLSST
PSENILDTETEDR HSLD. LOGYTLI(LPSHEHET  HFILOLI
OurpL seend  Flanads  etTesty  Heummlett
2 1 e8e0mhg CeueflGuwmnib GummGer LoahrLrp
siflay  (Vermicast)  erewliL(hLD.  [h/evsTEROILI
SIseTE@anuemL  @dbsLple  CLIMmeTTes
BIGST  SITSHGT, HTHCDILLLD,  HFeughTey,
LODILD  AJULUSSDS S5 ®USGLD  Hmet
Guretin GBI SSSbd LIGSTLHGBLGT FNbS

&L 2 gLorms LweTL(HEDS).
LDGHITL|(LPS 56T 8w GLI(BLD
Osn@liyserisl  9fSsiuC (HeTenes.  (Lppey

BTN Hiflols QubL Semer 2 L O%Tess(h



SITGHT 2_(IHEUITE )LD [HGT GHLDE GHAITLI
ubH M iNwNs Sibhs orafis 2 uilfl,
wafls S HHE D sfleusrmusSiHGn
Q@&wd Servumdiu ueasilsomner, Sibs
19 GOTIDITGOT O\FUIGH60 DI6T6NE 6T

" LD GUOTL| (1R &5 &5 61T

S6o6mov erufled (6ot MHIGID (Wi W)
GTGHTUEDS HIMD SMI@eumid.

Fimieverv LmieSleor

walNyp o jpaisaia fiphs paNuss waEypssd
pm Smemgs o Golfla L Seney e
Swgnp £opic Buorpmd Grilame. B 100 oSy
e uigss affSusEpsms  Fuen.

Sl g Hamely/ o wll
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Locssesstlest GLomuTiin@ L% H(hSed auTLphS)
Qeeviol @1 Gunpl sewar (humus) 2 (HeUTHEGLD
LOGETL|(LPSBGT AL BIGLD . Qeney GLIhLOLITEYILD

DAL [JSEHITest HImd:IL6tT F1esstIL(bLD.
Qalouemsll  LepssGar eIyl 205
SWnInH& LweTU(H S IL(HFGsTmEDT.

Qe b CBT@LIN6h, awev LoL @&L1 GLnmenern
2 &(h, Hlevddled gimaenseman erDL(hSSH) aurrLpLd
LOGETL|(LPSBGT AL BIGLD. B)eda  LOGHTaneuTs
FIdTEET  BIbwgns  waHml  oC G
QUIMBL B6T LocBTew ey Fevdsd OFUIH LiTaudF
OFunyip vesflepwid CFuiSlesTmest.

@bSHwiredlev, 2 G (h (endemic)
LDGEITL|(LP @)es1hIBET TGS GlufIGwinesildev
614560HGauL’ L6 (Periyonyx excavatus), Georbi” Grm
Lol e 2A5CL1EGL et
OF G’ L (Octochaetona serrata) Guimasim GaumyLiL’ L
Snlesbiser eIl  20d  SWTTID@SL
uweTu(hlstTnerr.  Hlev  LoadTLLp  Bevtrhiseir
AVl CERIRNGIE QbHwineyd 6T
2B Lpsd CFdnuiin’ L eer. @evey Geuaflbre (B
UME TN ADLPSSLILI(HLD. GT.HT : goFeutur
sOltigrm (Eisenia fetida), wpiqileveiv uye8esfiGuw

(Eudrilus eugeniae)

(Lampito  mauritii),

LOGEITL|(Lp 2 [JLOMSSLD  LDGESTL|(LDGUTGOT S/ 19m
o ulifls@pLetT CFiibg 2 1SS 2 HLgs)
OFunys 27Gw LoetTyLp 2.7  eTeIL(HLD.
2 WITLOMGY 46V6vgy GLoL Tt B rhidberfleh LoGBsTL(Lp
200 URS®DEHET 2 (HeuTdhaliuL  Geuesst(hLb.
BQaevired B Cambigaugy $NIESILMBLD. SETHS,
GLoeb, OFhisnasmend C\smess(h 35 Herid x 2 15
2ASID x1 L6 D SHemalled 6 FONoevors
Qem’y (@) anu®ss Geaen(Bib. @Lilullsr

AT SFFALIOUMHL ST Sl LILDLI
Qummisg  Lomhmls  GsmeTereumid.  F6Losssr
LITenaoT 2AV6VG/ Slewsnmy 2 DDBET
LO)BFFDBSH®a. A BLILIG WiITGHT heoiy
OluafICumnmiaignHE@ QULOIBGIT
agnu(BSsucigmebs  Geuetsr(Hib.  LDGISTL(LPLI

upsmssmar Cruquins G gefl LTI
IADLSEHD  Fol 1. TG  BlLOHEGEL H6T
Geuavsr(k'Lb (uLtb 13.1).
wesrplii(hFamauiest Lpsed ABHEG 5 CF.L5
o WSS FTGT S BNHGBLD, BT
CBILiFF NS 3.5 OF.L5 2 widdhH@, Loewiey/LD
B () 2 (HhUTESLIL(BEDS). (O]
SASHBLILIG WITeS Beo OeuarflGummL
LwGSTL(HEMS).

DADLOSHSHLILIL

LoG¥TessTIeON b

<L DLOGESTGDGTIILLD

LDGBSTL(LDSHHGIT 6TlhS
61(hSSLIL(HEGSTDETGeuT
LOGYSTLY(LPLILI(H ShanduSleh (1 2ABSH 15
LWGTL(RSSGUTLD. 2 GiTearh;  LDGYSTEsSTIe b/
T(WSHBLILLL  LOGRTL|(LpSSHaTTS  BU(BbSHT6D,
FIDNGENHGT — Loewsied A(BSEN@ GLoev, 15
QF.L6 2 WISHIDG 2 6Tear/T GUEBHTL 6b LoGYST Hl7L1L)
2Adled  eypdsmer el eurib.  gofFeflwm
s0gLm opmid wy'flevev wyeldeflGuw Gumetrp
OeuerflBr(h Loty eueriindeh, Baleuens
et AHH@  Camanicamev.  Qsening,
LDGYSTLY(LD L(hFHmEBEDUI OF gL L
o WgdlgennGeur  (Biomass) HeVVEHI &b
Lot (W& F 16518 TGeuIT Bl Gouessr(hLp.
Loa¥sTLLpLiL(hSanaullelt  arewauls  GUTmid),
R(h AHeVHGD GTHBEEU LOGHITLI(LPSHBET @il GUITLD
GIaTLUENGS  SrLonestdsevnid.  QuQuimestldsiv
e1dhevaGalLsiv, Feflwm  SOgLm e
wgflevev  weSesiiGus  Gurehtn  LOGSITL|(LpS: 6T

UL LD 13.1 &i) Lo6TOTL(LR GUETITLIL| 160 Bb) LOETOTL|(QHS6I
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Groev(hgd)ed I rii(hHlesTmeor. L(hF®s
AVGHSDT Lp(huBDNG CHrewfllients 246V6V5)

SLDLECT  ADNVGH  AFHID  BaweuseiT
GunestmeunenmL LWIGSTLI(HSSHGUITLD.
LDGBOTL| (LPSHGIT FFTLILIGBLOTGOT GHLOEGV
ll(pLoL ST, Ameu o ulTUTLDUSDS BT
GLoevrTeseTenLd 615 LPSHENILOTGIISHTGHLD.
sblastigunes 68,  1ssG®DES  HCIT
LDGBITL|(LPSHOTh & 2_HIbFH6V6V.

LOGRITL|(LPSSHGT  BBIGOTH  HLHGSEET
BTbIga Lp&HL 19 H6T1% L(hHenauilesr GLomumiiieh
ALY E A Gomuined
LOGESTL|(LpSSBLOIG ST OIBEHTLIL L TGV, AS@LOISEIT
AMIUDLSH&HS SHWITIIH D GGG  GTGTLINS
SABNIGUTLD. [HTLD, 2 [FLOMS SIS G LWGTLI(HdSL
o2 TS EHIeT AeMeydb@ THDUTD 2 JLOTHHGD
BILGET — ADDES).  LOGTOIL|(LY D JLOTGTS]
(LP(LOGDLOWITS  SAMIGUGHL O’ 19ab1L,
AT FaLDL] euIqeled Galldg Filw sparf]
u@omm fev Loewf] CrIkiseT eudd(mbgTeD,
LOGETL(LPSHSHET T lDL] @uUIqal O JdhGailiedes
SAQLUUNSIDG  BEThS  CFeIn  OBM1dH155
ShiGHSIDes.  AuDBled(mbs  ®EsETTCGWL
LDGYSTLY(LP S BHEOGVTL AN EEA 67(hHBEUITLD.
QalieilBLd QLILDLD FHhIGLD LOGYSTLI(LPSHBEETS
Crsfldg Gaupl 2 gndssd  GLABEHESGLI
LWIGSTLI(HSSHGUITLD.

LoassTLLpLiL(RSansuledlhbs  GleuarGuimih
bmesg) CoFsf&sL1L(HEMSI. (O]
wavLpd@aflwed B (Vermiwash) — e1651@m)LD
Syeuonalo. @ddiausmns Qeevsefls LOF
Osefldsl FTaly QSTTFF®WUID LDFIFH®EU/LD
2155 flSHUTLD. LDGETL|(LD TDOL(HSSHILD
aearsefledhg (Drilospheres) @$HTaudmsl
OILMGVITLD. LoGYTL|(LpS@@rTliLich Bifleh Dai’ 1 FFgl
QUTHLH6TT, FTeug euenids) omsElE6T LoHMILD

LI gRI 6T T i udiflseir ASamal
DIL_ MBI |GITGTGYT.
@ @sflhg O56fIGaumd
LDGTOTL(LQ 2 ré&@&Wludley Houty
eTmIbyseifleor HTés&D AHSle0ne 2 6Tors).
CauSluunpL_somert  LW6ESTU(H SSMD6L

GPoL B Y (Weom&emon uesTUh &S
S5 ShuHlencord Helide eudlujesor_m?
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LD6UOTL(IR6S BTés &I Sibi@udliflasomid
@rmiis 6

LOGETLI(LpSSHEIT LIev euUandsliLL' L Suudiflsen ey

S1&&UUBEGTDe.  wevsepl  U(HS®SSET
(LPEDUWITHLI ULl &al LIL_ T&SHT6V
CBMiISSHT1HGHBOST  BHlBLDSGSDET. 6TMILDLEHET,
OB GIT@BLILLSF FIHGIT, LOneTEer, BB SHe,

2 cuwrensilaeir, flev euesir(hseflesr @erayuiiflser,
LIMGOGUSET, 6TGOHGIT, LIMTLDLSGET, FeoTol e0%alT,
Caangser, 19D LFFHSET LoHMID LOGETL|(LpeDE
Qavgwns 2 .e¥emd  eflevhigaeT HENemau
LOGHTL|(LpeIGT GTHIFBGT H@HLD. GTEVTEIND (h
OFed 2 uiiflseir, Fev OBLLGLM  Lpdser,
FlovauensLl LyFFHeiletr unieundaer GLmeTnane
LOGEITL|(Lpdrh@fleD QL (hessrenstlsanis
QUIMTLDEIGSTGN. OB 19.&6TT, SH(HLILIEET, SHeD6VS/
Slavgaeir Gueiipeunen LoessrLLpLs Li(hdeniiletr
GLogyiLd, $(LpLb eeul'ILZeT eLpevld Geur' el wim(hLb
Ouiflw 2 uiflasefl8)mbg  LOGETL(LpSHBEENTLI
LI BT BGUITLD.

b

LD6GOTL(1R 25 S160T [H 6T 6oL & 6T

NeudFmughHled Hflo 2 [JhIG6T H(HLD HeSTEDLOBGT

uhHmh ALpIIL TG LD&&GIT
QDB HSEDTT ST LDGESTLI(LD 2 1D
Govenmereniod@ll  LweTU(RLD  LOBFFNBS

Quihens Sl 2 JLonGLb. e161GaY, LDGBSTL|(LD
2 JGMF FHDSLILMBIHIHD SHCUTSI UTTh
QU(BLD,  euerLoTe  GBTLAGVTEGHLD.  FlILol
Yhigeleh LOGSSTLI(Lp 2 e Febevenn ailDLIeT
OFUIG QU(BEUMLI FFL L GUITLD. LOGESTLI(LD D_[TLOTGOIS]
SILoIe  unS0sL (hFefled L Gsiul (h
ADSLIL(HEDS). 6TEVOGVT QUISIEHI(HLD  LOGTTLI(LD
o 1&HWrflindeyio fhLenestuiep)d
FRUBGSDATEGCT. LoGsTL(Lp 2T GIDLGHGTILITETS
Qh  Slawewt  aupeumll (B Gsmilevns
2 TGS .

L weylp — 20TeN%  BTUTHISGERSGHS
CHMAUILITGT o1t | & F&GIEMETLI GLI(HLD SHemeieh
AEAGCRIRIET

I1. LDGYSTGT 1G0T Quicvryd FHESTEMLD,
STHODT L LD, BwisCsdbd) @eaudb@Ld L6
2Abweunedn  Gobu(psF)  LoesT  AfllienLd
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Qatrigam (Apis indica - @b Cxerl), erifeiv

Oo6ved6mT (Apis mellifera - eoGumnius Copesf)
onmitd  eifeiv L 1pGFmest] (Apis  adamsoni -
2195 CHest) CLTETDEDG G LD.

AN
@ﬂ‘ﬂlﬁu

Caeotwneorg woufleSi(Hibhe SHoors)
fheoorL_ B &leormev
Seotloys
(nectar) 2 _Mlepsl alibdlev Grsifls g
Sesraui@Loiv 61651 @BISlL_6sr C&iis g

Gev@uresTm

sooaueoL W L HEgHemeor

Baomeot 2_(1Hound & SIS &5 G5 cmerd
@&LMD6L UTHISTSHS, DS LDIHSHI0N
WP&EWSGI6N(P DL WSTE WD MISIDG)..
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Caotésalfledr &Feyps &1 L_emioliLy

G5t d:5611Ieh 6T L L @LodHLILIL L Licsst] Lif) ey
LoD FHTIIL(HEDS. HeT@ auenids GunHm
G563 FnL"19 6V LILLD 13.4 60 ST 1q U 6TeNTLILG B)TTews]
Cael, AT GCapestdser nHmid GCeolmeuddy
CoHGOTHBGT  6TGO  CLPGSI]  GUMBHGT D GITGITGY.
QbeLpeSTnI  QUMSHGBLD  HTLD  QUITLDAUSDHTSE
QETEODONITESTT FITHSHIGTENGH. GLITSHIGITSH, §3(7h
FaL'19 6D CrOwim(m @resstl CpesfuyLb 10,000 (Lpsev
30,000 Gouenevd:amy CHesfhb@IHLD Flov BIMI A48T
Gaeof: 5@ BLD (drones) 2_GITGITGY.

OuSIeuTS, aI6leuT(h G Fal'lgeVILd
Qumueh Omevellevws 2 ewsauns o 1 6\ETeiT ML
h Quent] Caast (OFwebuBd Gluessr Cpesh)
FHIGSILILI(HLD. QUITLDIBITGIT (LP(LP@DLOILJLD
L ui(hsC @pest  (LpdHLl  LeSLIT@LD.
Qs wettes] Quriewstl Caestiwinens GG
wpem Lol (b eBTCHes L)L 65T B)ovt CF T denauiich
FHUBLD.  2AFDHTH,  Qeviall(hddld  FHTevLOTET
@afljsmevsdley  @gewf]
Caed LT LIGV 68T CEHe8 GH@BL G FaL L LOTH
umig OFevepid. @)% sevallliumiiy (Nuptial flight)
Tl ILI(hLD. @)rewst] Garewt Fri1d@Ld GILiTGLOTGSTHGT
el IL(HLD  CeudlIGLITmemTed SeuUILiL'L <468
GapesfuL_ah Bev14CFrjgamsuied F(Hu(HLD.
QAIOWITLpS), e80T GGG H(HYDISVISS,
CHOAUITGT AR  GTGRTGRIND  )hgIHHET
Oouarflufi(bEn. sph Bresstl Capevfiimens) esis
QUITLDIBTANTTGY 2 (Lpded 4 QU(BL/AIdaNed 15 UL FLD
wLaoLsmer  QpHeting.  @uentl  Cxesf
L asmar @B Sneer QLpd@d CLimLps

(breeding season)

165

LonOmm  Govenevdamy  Caesfwineg  @)Tmueh
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LOTM)LD.

Gavameussmy  Caesfwmesig ool (B
gestaLoyenl i APl Glesr Caesfwm@ib. (b
Quindgsblest  wpdf  BoFaHmmeT  Gumev
SADLOhG]  ADTSHINBLOTRT  LIGHTE@ETULD
GLom6lsTeiT @b Gauanevds Csert aurrLpLd iewm
Govewevd: Mg Gspest iemm (worker cells) cTes1LILI(HLD.
B3G5t sH6i (oL e ufeSmhgl wpdli @ udfwins
T 21 BILGET HGHD. Q6T  QUILDBTET 6
QUTTARIGATIGD.  Beveu, S QUITLHBTEII6D
LIGVQUGNSLILIL L LcwsEmernd OFuIlesimest. &6
QuLpBTelest (Lpsed LGSy @rmucd Glgebed]
H1FHe0, @ond 2 ulflHErs@ 2 iy (HBey,
BQuresst] Gxefanus 2 cvviaesoresst GFuiheD, @)Tmesst]
Caesfevwiip Ae8r CaHesfedwuild  LINSIHTHH6L,
Capetiblopmsd  &Fihsl  Gaedl  Fal'igemen
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ULLD 13.5 GaunIL L SIEDDSEBL6T Snlqul CFH60Tn L 1q.65T SemLoLiL

2 (HeUMTH GRSV, CHeST Fa L' 1QEOGH FSBHLILI(HSSHIH6,

@aflemL (heb, uenLaTTrns OlFweHLIL (B
G687 L 1g GG LIT&IHTH6V 2 eireill L
uesiiseend  Oeimyn  Oralledld  Caefwins

uewfwnhmidlestoest.  Lomiundlwimes s 3
aumIddlev Gsett, oL, LBTmGumedsiv LommiLd
b Gunssimeunesmd; Calg CF&flslesment.

HHYDT AL Lulled QN RbSHI 2 (HeUT@HLD
a0 Gapevfwinenrg) L Grmesr (Drone) 616w ILI(HLD.
Baett e LCymesr GFed ereri(hLb. Beves
CHen) 515 (LP(LPEDLDILINTS Gouemeud &I
Caatdamaend Fjhblmsbblesiment. L Grresiaeriesr
@Gy uewfl @umewfls  Caefedw — sHHaynd
OFieusIELD. @aernTed, Hay GHetrda L 1ga6hr
siggest (King of the colony) eTesiliL(hEIMSI. Ljbhi
G565 L L 2 (HeUMTSHGHUSNE TS [ aail
Gaesfwimesig) GTGUSTGHINM Gouamad Ty
Capesf ap@BL ST LIDLPW T L1 S0 b 1T
OFebaBed vk 2icbevs  GLomiigder
GTGUILILI(HLD. o' igEyertles Gung
QuessflsCaastorws (NS IOBTL(HLD  Aevr  CHesk
Quresst] Gaestuy_air RevidGajdamauied m(hHLL L
19651 @ik )(HLD.

@560t F611”_19 65T Siemioiy

Gaetulletr @mini o Cxetr Fa(h (hive or comb)
el ILI(RLD. GH61dn L M6 Couamevd &
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Capest saarlest auuinmledhbgl FIdbGLD GLoLpsTeh
SULOULL  AMIBICHTERNT GUIGQU  HDDHATTED
UG QbH  A®DSBET, 1 OLTgeuTes

g LILGSUeD EAEE) aurflanaulled
2ADLohGITeTes.  CHedTda (WEHT — LITDMEET,
HL 1L [hIBGIT LoDHMILD Lo dHlemarEerleh
OFhIGSBI18s  Oamhubld  Olameig hdHEHLD
ULt  134). euerdlerd U(beudHled 2 6iTer

Caatdzenteig GCpetign 196t $Lp LGHUIGT
DLOWILILIGEIUICT 2 GITET HEDL STLILIDEH6I]6D
(brood cells) amessiL(Rip. Lmem GFestsEerleh
BSS®BW  ADLHIL] HDDET ATNeVILD,
iyt Gy onfluings  snessiu(hLb.
2601160, Lomm Desimisanley Qymesst) Caest, 46sar
Gaaf Geuemevssmy Coaf erew  spaiibleur(rm
UMBEHGLD  HSISEH6T  AMLFLIL  ADDHGT
SIGLILHLD (ULLD 13.5). CHetrdn 19651 SLpLIGSH)
Caasf G56iT auaniaugsN@&Ld GLoDLIDLILIGSENITCYS]
Ga6tr, o&IhHID  Curesimaubenn CFLiGHa LD
LweTL(hEM).

@& 6ot aueriliLy (L emME 6T

Sblad FoD umlihs Caeamer 2 (haundhGHaGs
@\aet1 Lp&GEWL GIBISHLOTGLD. Gapest
QUSTILILIQUTHGT (Apiculturist) Oungieuns
uLpanLowiest (Indigenous method ) @panm LOHMILD
FDETV  (Lpam (Modern method) e1ewr  @)yevsr(h
QUMBWITG  (LPODE®ST  LILIGTLI(HdHIEGTMGT.
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ULLD 13.6 eonmmalevLGrnd Gaer Fn.(h

LILDGOLOWLITGHT Lpamuied OLoLpSlevtevrment
Capedrga L1960 (mbg Caedt  NPIBO1B(HbHLILI(HLD.
uaLpwl (Lpedmuileh 2 6iTern Gmmaeern bk Gaper
Fa L1967 SAdLoLiewL CLolbLi(Rdd), U Fa (hHeiT
o (paundsliupEeines. @iHunaied @ess(h
D% CH6iTdn (HHEIT LjLpSSSH60 2 6T G 6HT. SHame:
1. uriisivl Grrdy euends LoHMILD 2. BlUL L 6T euen
@bl (UL  13.6) ST IQUGTOTLIG
o Grd  C6iTda L Me¥Ig 6 LGHH®6NS;
OBIGRTL.  LOJSHSTOUTT — AMLOLIL] — AGHLD.
DAGULITRIGHT,

6V

1. &b -GF681a L 1965 g LILGSwiTest @)pett
Goed Fa (B AMLDSHLILIL I (BHGHLD. LOGDLOBT
aughsl OFLeL GaHUTS FHM FILITS
DADLOSGSLILIL G (hSLD.

2. A LIS — SHThHIEUNGET CLocd eUdBLILIL L
Qaisrett GG FnlIQGHT 2 GHTEOLOWITGE
2qLuGHunGd. @dlev  sremiu®B B

Snliysafled  eiimy  HILPUMUIGVTEG LD
Loneprem,  QeueflGumid  euLpluirseyLd
LwesTU(HLD.

3. e &MU (Brood chamber) — G6tTda L 1g 657
wWEEw ugbwner Qbled 5-10 FL L HhiseT
QPGIMGST LOGI &hTDTS (D SHHLILL G (HSEGLD.
Bzt auLflwns, Gauanevdsng  Capef el
QRIS OlFcbaYILD U6 (O]
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®USSLILL 1 (HESLD. OLDLPGIBHLT6D 2460
Qs L shiseT QUevs(h  QUITHET  eLpeULD
CFEIGRDBTS BIMISBHLILLIGHEHGLD. @U6CIUT(H
OLop&SsH(hD CsemenL Agdsenid (comb
TG ILI(RLD. Q1
Caumavdasngsd Csaldsepdsmaer
SADLSTILSNE®ST  LOesT(Hd  1LO6ssT(HLD
LWIGTU(RSSSFalqll AT SE 2 mIHWTS
2 (HeUMd&L1 LWGTLI(HEIDS).

foundation)

4.&UuF - @& epiquild  AqLULGENLoDHD
ADWTSLD.  Coayd, @b  ufseraied
GCaerenL 21 HFHNTHIHEDT
FLLEHIST  STewiiu(hHesimer. @)% CHedr
Fal'lgedt  dAememey  CHeveuwnen G
21515515015 MeT 6T LILIGTLI(HEDS].

G)BTeToTL

5. 2.6r2.@n — Q&I FHLILIT ADDEULI eLPL 2 FHGLD
QPUh  LOISHITLIGLD.  BFH  (LpedLTerT
STOCDTL L SEMBTE LGV HIWGTHGT 2 6T GG

6.CGweveply - BH  Loowpudedlmbs  Copest
o L' L S0 UNSIHILILSNSHTS 2 GITGT
ALoLILTEGLD. @& Copuarenhigearin $5(H
O\&168T(h FTLIGTS eLPL LILIL 1 (@ LD.

GLONBGUTL (LPSHEN FITEHETHIBGBHL G Flov HIGHGHT
FITSHGOTHIHGIHLD Caest QueTyLIgev
LwGSTLI(HSSLILI(H HGSTGMT. B)yrrew] Gaerf,
ouenLiy  AnUie(hbE  HLUT  ADDSS
OlFeveuioeh H(Hs% TressilsCsef aflevdd (Queen
excluder) eretTeyid  ewLolly  LWGTLI(HEIDS).
CaewanL Aigdgemd (comb foundation) 6TGHTLIG
Gaetr OlLopdlevrast $H(h 2AV6VSHI BTG A4S LD.
Qe  @upynptd UGaum DB
OGS iflwirest QUIQ QUAISHET (LpadTIn L 19 i
SADLOGHLILIL 1 (@D, CoHaf ewsujemm - Cedr
Fligemet e OFdwyd Guigkl HH®N
UgmofILGITHITIe EBHEGT LTSS TLILGDETS
2essiiang  Csaf  sy@mpun@.  Gsest
QBT 19N MLOGY LINHIHTHS 2 HoLD [bIGYTEL
QUMITVTE AMLOLIL Cest wpaddlewy (Bee
veil) cTaurlILI(KLD.

L| OB GOSTL_ T ) (smoker): L|EDEHEUI
Oaualf(heugest epeutd CHes d:Emen A& nidd)
Capemeord Caifgaa)LD, Cp6bTdn_L" 1g OGO

ugmoflésad @& LWGSTL(HEMS).

Caetr &l (B Fngewid (Hive tools): HL oL wimest



@ISl Bessr @ mLoLd &ie8sTL Mesig) CHetrda L (h
UGS BEGHLD AbsLguimes LGrmGumedsiv
whmid  Caetiboipamsd  Fgevg  61(Hd%
LWIGSTL(HEIMS).

eplgWEHMILD ESF): CoHett CFHHI NG (Lps6vblenev
eLPIQUISDHMISE) AGLD. B CHetrdn L 19 60 Rk
eLPLG GO AHEDM LIWIGTLI(HLD BEBTL Sdblim@Lp

Gaast sriflanas (Bee brush): @& Csetr Caaflinder

Gungy GapestanLufledlmbgi CaesfdBmaT
QaISENIL  LweTu(Rd  Gufl  SiemeyedL W
STHDHWITSLD.

Qnewfl Csesfaw AP upSLILBSSID Fa (B (Queen
introducing cage): $LDL9) QUEGIITEITET L) QUG aI
SALolifepieT  Couameudsmid  Goevf db@rpLetr
@rewt] Capestenus 24 oesst! Gbyid euewy ol (B
DAUSE  2FQD  FGeid. Quresst)  Gsef,
Gaetran (b LoD Ceuenevs:sTsCoHeul ddb@rhL 65T

2D LpBLOTS Q&) LWIGTLI(HEDS.

o amTQyL’lg: eupL Flwirest SHT6V/AIBETG
Caerf 5 @HdhG LRa O] QULDIBIGHGUSNET%
®USBLILIL (H6T6r, LMEBETTED eLpL LI L,

FISS®IIUNG OHTHTL  Hlevimentd 2 ewTayl'lq
GTGILILI(HLD . @UIYHEET CHeTHHMT FITSHBILI
UTEIG) eLPLDE)L MTEUGTTERSTLD LITGIHTSHEGLD.

Gzetr SO GLLTGT: @& FHIBING HHTSH
QBLOTTETG FISHEILD AGLD. CHGTML UL
Geuatons  Hippm  AdLuded(mbg  Cpaneul

191505555 B 2 SajEns).

Ca6trga_ " (h eumuiled Hmiiumest (Hive Entrance guard):
Qurent] Caaf eflevdflevw 55 QdFFnseid
Caetran L 1g6hT (PGS TUNSSD 2 6iTeng. @)%
OuwmiigSgeflesr  Gurngr  Qoressf]  Gest
Gl oLl HN%s  CFevevToed  H(H5S
2 FQYLD FTHGILD S LD.

@& 60T QUTIHL_8GTHID D% 60T EIUM(HOTTSMTT
W& WS sIeupD

GCaaip  Gaetiblowp@d  Caed  euemiiLs
OBTLHI0H 2 (heurT@LD (LpdEhL QILIM(BL SeMTE@LD.
@& 60T

FISE®ISHG — LOIODIS — 2FD  (Lp&Hw
o1 "1 O)LIT(HET CHeTGHLD. GlevayGaurtsiy,
Ol g6 Grmeiv, LomeOGL msiv LOMMILD Flev FT BT
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QB H@BLGT  OMBIHS6IT, HDLSBET FTLbLIG
womitd b7 Adwees  Caefletr  wpddw

2 1" Fa MIFGTTGLD. (O] BT HISGHT
LysGsefledlmba 2 (IhGUTGYT LDGUOT(LPGITGIT
Qefliiumesr  Qurp semend;  ClsmeT(HeTend).

B3 m Quibms 26wy QEeT FoaulLd,

LDGUOT(LPLD Ca6sf d:B6MT6D GaiflgsLiu(hib
LO&]hESBLI OLITMISSS].
Gmrmi SH(HLILNGSITERLD

Lo SENITSALD, FHTHESMDE 2 GVTL TSHSAYLD
uweTU(hSsLIL(pD  Copetr 24y iGeus  LomHmILD
wJG811aS) Lo(hdGiaus S LLGTLI(RESLILI(HEDS).
Guogyitb, Gsd, Gpmig ommib  NeivsL’ (hFeir

SWldsedleb LWIGTLI(HEDS).

BaHTOW (G

Ques(h ey &TD  QUGTIIFSIGL b
GauamaudaiTg Gapest aerfletr uuiiHmiLs

LS bibg) B)6Bset GLowp@ FT5SILIBSEIDS.
Gaeit @w@a;nmgu BT AMTSHBLILL (B, SOV
FUS6T (cephalic glands) HIdb@LD FILILY HHL 6T
SGSILL (D  ermsivigd  Guresim 919511y

sesreLowjeirer  Qurperts  LomHLIL(hEDS).
GaettolLoLpblavieiren 19 19 LILiTGeT
GoudlLI6Lm(meir yByrmGumedsiv (Propolis)

sriiLu(BEng. BgI LosIbSS  SMeMeO(BbSI
T (hSSILBEDS.  FHTw  Goepd  Oleuetrento
hndHlev smessiiL(hid. Aesned, FGrmqermii(h
HIDLEB®eTd; C\HTe8sIg (HBEHT LOEhFGIT HmdHleh
ST ILI(hLD.

Gapetr  Gloupsmeng) OLOLPGEITSEH6T
SWThesad, B @psmoed SBHobesd Fniql
Basmiyls QurpL &6  SWfldsaLd, HEIHET,
Logdgemeui i Qumrplser, oL (h o uGunsL
T 61T, CHmeb CLIM(BL B6IT LoMHMILD FHe8sTessT [
@LPML] Gunesimeunemm OLopGamHmeyLd
uwesTL(hEmEI. CLoayiL, @& CoHeTeamL 219556

$5BH  SWTfEBD (RS  CLIMT(HL H6iT
SWMfldsad LWGTL(HEDS.
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(Tachardia lacca) eT@q)ILD 5#@(@@57@['5@/ TS,

SWTASSILBEDS. OV TEZ) (LpGSTGRTT
Oy  Gevdam  (Laccifer  lacca)  6T60TM)
DADLPSSLILL L F). OV TEZ) [IEZZ 20T,

9 FUTeT 2aihg) OFebaud OCFHled LIS
UDSDW FTThSSH. BFI HeTeIedL W  [HesTL
o BlepFGlpmev  BTeunddlet Sk saarleper
BIDLpS%] CHEQILITET 2_aTana 2 1M)ehs] GUaT(BLD.
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Qevid Cridbmsamws OBTL bl A6V LjFFH6T
@mibgiafl(hLb. CLeSSTLFHF6T CoudsLons euanihs
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2ATSSewed LpUpeLOWTS eLpl (LD, 196sTeu,
SAuDPIDSHTRT  ADUIGH 2 (HLOMHDLOGHL LJLD.
<GB, Glicssr HEDDHET LommiuL (p
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SeTem  eanuuTgFLigFLd  (Hyperparasitism)
SH6bevg QL (Hetrenf] Fay QL (Bewesf] 1chevd)
LWL (Bedsrawst] eurtLpdands eTeuLILI(hLD.

ATHG  QUGTILIL  6TGTLE FhBGUTRT G,
eTAGa, ATHG USTTLILGITHGT, LFSH AH6HT
SeVILILMLIL HT6ULD LoMMILD TS CFHfldHev
Guresimeunedn BSOS OFflhg ®auddmdbd
Gouessr(hLp. ATSHSLIYFFli @LoLjudr)
STaUISHdle) LFdGHLD CFwed ubdgped (Inoculation)
ereri(pb.  USIUSDHSG ~— wpesT Loyl
STUTHDS Feunds 0O\FuIHe Cauesst(hLb. TS,
yFfser Oaneds 20 cm Ber  Logsh@GsFHemw
ad(hss ydw oy sreugddlevenL et
QewidSH1e)  ALDLOTSEGD FTSHI  GUTLDHMS
SFLpHEeOILI GLom6)as 6T @pLD. Loyl
BTUTSHSO MBS BeSTE 2 (HUTES  ATdhdHlemas
Cosflgse Amauemr  GFuiged  (Harvesting)
eraliL(pLp.  OLomiisSrend@ NerGum  (Lpdr
ydflzefled)  webevgy  wpettGur  (wpblom
yFFzeMed) Sinddlanest AnieuenL & GlFunueuLp.
s ydfsefledmbg  CFslbariL(haus
sifl 2gd@g  (Ari lac)  eredimid  (LpHIhS
yF sl mbg OLnieudy LpST 217dhd 6TesayLd
SALp&SLILHLD. Lo BraurdiSdFFuiedlmbg)
T(RFHILMBLD ATEG GFFH ATd@ (stick lac)
GTALIL(RLD.  LOTSElmensafleh 2 6Ter  ATSHS
Feveng  GFaMGHIL(HLD. ATSHEDT AT
19681 Capewaumm OWLIM(HL FTTES HTFHBGT LONHD
messesstis QumpeiTaser Guiesimeney HosUL (h
o (HUTSHLILHLD ATHG SH TG (seed lac)
eTeIIL(HLD. @Fdar Fifl afuied 2 i)
Gesterry 2 () SBLBMB ATEG AVVS
SAauevd@ (shellac) SWMGS LSS

SAggEest OnmeTisTy wpdEdgiaid

<) wpébleog Coeps swfssan gefuiiiey
smallsafleh QLB CuIpeTIEaD  ATHS
uwes(hSleiing).  Gogitb, @& b 166
SLGHML QnmenTs CFwevL(Hauspne LeTFIIS
SIDDUIVILD 4HBLD LWIGTLI(HHDS).

<) smevenst] Swrflineid Cared GLIMBL Hewerr

UTUeTUIUNSS@LD,  LOJUISFS  SWiflése)LD
LwIGSTL(H SIS
Q) ydSIULEIEET, CFHISHS  SWTHHSLD

QL 6T, QS eurrtiy CmBL S6iT LoHmILD
2ABPFGLILVHS HTGT LLGULD  SWTHnNepid
LwIGSTLI(H S
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) Bhi% BadSsailet 2 6TerL (K1 CLm(meriseyLd
LwGSTL(H S

13.6 iBif 2_uifl uudli evemiiy
(Aquaponics)

B 2wl wulli eueniiiy QBTGB LILOTGHZ),
Brieutp oufifl  ewergiiy (Aquaculture)  LoDHmMILD
LOGESTGSSIIGUGVT  HITQIT  GUGTITLILY
2SNt @ewewhbs (LpeDWTELD. @D (LPEDIITEY
wEE B QeueflCGumnmid  HHSSILBSTDS].
GLogyiLd, @Lopenmuileh LOGTHTIC) 2 GHTL MELD
sLple  CupL seen  LopikLpHE  C\FliauBeT
gpeuld  GLpbleney  Loa¥TLeudSlelT  FLoblanev
ugmofldasiiuB Eeng). BSOHTLAleH B LLD [BLD
BICIgey  2013-60  QSTLAISLILLLS.  HLpBT
UL, Den| & 2AQ LILIEDL UL,
o’ NIQLIMmET UL6w G&TLpled M uib LoHmLd
FhiIgSH HOITL L eueriiiy Guresin B 2 ufifl
iy euenfriy  (PEDFET  SNEHTeVSSHeD
QULPGESFGH 2 GITeTeyT.

(Hydroponics)

i) pby o ufifl L9y ewergiiy (Deep water culture)
GTEILD (LD  LOF®eU  HIGLILIGDL UIGVTES
wpDWT@Ld.  @ubepemuiled Hrileh  1hss@LD
LOFS®UUIG) 2 GTAT  HIDETHEITIG)  HTUTHIBET
L LIL(HLD. SHunmlest GouF e bifleb O)pmhidbliwiig
BQrs@Lo. Qbg wpewm Cflw euidss FEHwms
UeUGNIaNGES; Falquig). @ibupenmuiley GeudsLoms
QUGIT(THLD FHTUTBIBGT QUGTTHHLILI(HEIGTMGT.

B0 6T gBBILGDBSI.

|~L| &6 BF —+
- Berims s T
o
AT
- > —

uLtb 13.8 B 2_ufifl uuif euerily — oerL_&
eueLiL (Pemm



i) oen & gl pen (Media based method)
QD LpEDUINGD HTAUTAIGGT FGIILOGET @ MIHGEIHGT
LomHmILD OLIT(mL H6iT
GunesimeuhenmL LGTU(H )
aenidasliL(hEleing..  @ibepemm,  &i(hserleh
QuImLpZ Gundans GLoD6H 6T @1BLD
LpdDWIEHD.  @ubepenmuied  GpLoaTeileh
ULDQUEDSS HTOUTBISGT, ST UDBHET, eLpedlandsd,
FTUTHIGET GUTGTNGYT QUG HEHEUTLD (LI LD 13.8).

O)LoesT FHILDGEST

i) o't QUA@ET UL GFmpled  HILLLD
(Nutrient film technique) @b pedMUieH eri’r 11
OQurper  Hleombs brmeis GmiEu Gy
216bevg) PVC GLped auLflGus 01Feida1iL(hSlesTmg,).
GLomlleh  2.6Ter  HImeTsafled  HTeUIhISET
BLOut (@ seuppletr  Caufliugd)  @Lpmulisdr
BGr 1L gdleb Q\&M(HLDLIG HGDLOBSIGT T

iv) OFhigsg HGIm L eueniiy (Aqua vertica) @b
oy OFhigds K7 ouifl wdi  eueriiiy
GTTMILD  AMLPSGHLIL(HESTDS.  BILDLpedDUied
NMUSHSHE:E  AeMa 2 ewial  OLITIHL H6T
@@nhs ugied  Gumevrd.  @rbepemuied,
BTUThHIGST ABGEHGST g 2A(HHH1%H CHTLILD
Gunettmy  dsSLILBESIDS).  HSTIL L LD
Gy ALOLILGET GLonLi@Sufedl mbg

@ @5flhg 056fIGaumd

) Bedr  Dicvevg wHD BI  ump
6Nlouibi@& &6 WHMID STEIITHEISCHOIT
GOGOTMITE GUGITI & 56V SHITEUNTEIG (61h5 (S
Besrsaflesr sWley 21" | §5560865

S[HSIOTDG.  HrouThser  Hoomw
oulg &L () SledTmeot. &6 () HoVNS,
undLeflwmréaeir SibGomeoflwim
Guredtm @un(mL_&emer
Hlows &St S

Dp) 6ol &eL6VNMDeL e’ L FEFSHG)
& 6o 569160 STEUITHIS 6T
aoTidsHev. Hiflov 2 eirer Bedraeir
@& emenwimest 201’ L FFHDSHS
B[SO F)-

Cuhsaor. i, N SreorigH@Gh

@unps Lomest MleSluc @UIIT& o6 &

Bhg) Saubeon CoumuBh S51é s (-
I
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SLOCBT5E) aUHEGSTNGI. @LDLPD LT CUMDBEGT,
sl gl Gumetin @ mydlwines euend gLy
GCoHeeulILL M5 ST RIS QURTIT &%
2 FbSHHTGLD.

B 2. ufifl Ll eueriiy wpeomuietr HeiTELOEET

BrGF8)Ly: @ibupenmuiiey, LomigLpmd) Lpapmuied

by Goeunerenio B GLUmeIBTed  Hewir
OevefGubmiaugito  Lbeser(hid  BlILiyeIgD
GoamalliL(haibleenev.

LDGUOT:  [hGOTGST(IHLGOT GF [T AGLDL L LOGYTENGHT
BlyindesiGev GunaLb. 1Brfled QUIT(LPLD
Bievremuiiflaseir Loyl QWLIMT(BL FeNTTGHT
2AGLomesflunenes LweeTenr epl CrL (hEem s
omhm) Freuglt  LweGTUT. (RS:@ HeflsHlemet.
(e
LN&IBTHBLIL(HSTDS).

LOGESTGRw 1G5 QUGITLD
yFfa0smevel): 1FFECsmcvedmarflesr LiwetL(h
Boapepulle s sLIL(Bausted s FLped
[BL L (LPEDDUITGLD.

ST EH6T: Bpenmuied BT HIBET
UGB L FHLpedled euaridhaliL(hausbTeD,
Fard OFIgs6T cueary eumiiifehenev. 6TerGay,
ool 1 11 QINBLS6T GIewITHLOG) (LP(LPEDLOWITES,

BTUThIBGEHE:GHS SledL SHGTNS).

LG H@&Te CFwWhHaE 2 6wray: B)bLpamuilch
STuhIG6TT BLAGBGHD BDbS LIMEhIBGEHLD
LOGTHGHIGST 2 GWOTaUTSHLI  LILIGTLI(HGUBTC)  FIeWGUT
2 _GWIa) QULPEIGHEUS] GHEDEIGTNS.

OFwupeds 2p0  uweTur®:  @bepemulleh
LBetraarflast sLfleys QL ser Bled Sewrhs
BTUTBIBEHE:G HlawL 5Ll CLMIQIFTE CFWHmS
166V Goud) 2 7L LwGstLIT(h
ChpamaumHnSTEGTNS|.

B 2.uif g eweriinded HGeurnwir,
L Gert’, Gamul, smisLbesr, umsv Gumesin 1H6sT
UMBHET QUATTHHLILI(HEGTDET. HIET6e, LeTS,
wpL L Garen, Gevsirer] Lommib Grmegm b
STUTHIGCT B)eoeust LuNTTE QUGN IL(HEGTmEHT.

13.7 Bireump 2 uilifl eueridiy
(Aquaculture)

Breurp o.ulif] euenitiy U6 BIHDTEET(HHETTSH

ueGaumy QUMBH6N 6D GunesfldwcsTHeir



g (®
"B apo

(Phoenicians) &TeuLD (LpSH6L LiLpdsddleh O GITENgy).
BLb @S prliged BI eurp 2.ulld] euenitiy
SOOI  euemonsd H(SLILBSSTDS. 1911
2D  AITH  SOPSSHED  LOGT  GuenILiL
GDIII(BLOLIGUINGT  FaUNIGMBL  GNM. BT
aurmp2 uflifl  euergiiy ered Alaflwicd 1fley
Lhetr6iT,  Gloebepi eSa6ir,  FlgsivCL afluietTaeir
LommILd BIS STUTHISET ASIIDEDD LIGETEDCHT
ADLOSHG  UTTHH)  GTGTLSTSHLD.  AHBT
arhiseT  qliueLuied  Bieurp o ufifl
QUGTITLIGHL ELPGST M) GUHIBHATTH GUDHBLI(HIHBGUTLD
AU ) bestest [ 2wl euenTiiLy, 24) SLANLPS BT
o il ewergiy whmib (@) sLebBi  2ufif
QUGTITLIL]  <AENIGTIQUTSLD. LGB  LIGVGUGDSE
Donl_FHIGTQILD FHCUTHTeoS ISEI QUG TdHeD LOGHT
aarjdsed (pisciculture) eTeILILI(HLD.  <AMIHGT,
STOUMTLISET, BOTTL 6T, 61flae6T, GeusiTar K
FFIT Bl GBI GIT, B75CHEHMBISHET, @QNMTBISHGT,
BThIGGOHGT, B LILIL L BIHDEEET LoHMILD
STty LOGSTeuenILIydh@ 2 (heUTSBLILIL L
GMhiseT ALwmar 2 THTLH B Hewevser
2AGLb. B Hlewevsefletr pH FLoblewevi /L epiLd
2 [ISHGHTIMLD 5 ppt SGLD G®DUTE B)(hdheD
AGUSNLILD.

B o uifl uudi
sueniii] : B 2 uifl
SUETTTLIL] LOMBID LOEvTHTEEVT
SHT6UJ SUTITIIL| ABLINTEUBENB
2 s d@wig ‘B 2 uifl uuidi

SUSITLIL| 6760 &FIT BT EILON
sllendBILBBNBH. BHeverl LBH
LeVBIBI BHGHHIHDBET Hlsveileanmeuid,
SigUiLenL_uiev 166i1H6T LoBBID
HTQUTHIBENEN G (HHIDEDIHHI
SUBTTTHGHED DAGID. LIBHENLD,

SHTEURIBEHLD OHIPEL 63T
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ooy W& 8)@
Urdsiofyyr 6™

SLOLps  Bifled  euTpd  LOGTHET LD
uLDBTaesT GLIBLOLGSOW (LpdbdSIauTThIS6T,
LoThIGGanal  FSHIIYBIUAIGET LoDMILD  HLPLD
GONHES BB TRUWIMTHIS6T60
SLOGEGSTDET. GUbibIaTLD LoDMILD CHTemT B
ughlaafled  splps  Hifled  eurmupld  LBeiTHET
2ASsD ST IL(HEe e, 0.5 30  ppt
o LIdsesIamn  OETesL  hifleh  elleuhigsman
ueTjdsed  &Lflps 2 ulfiBeT  aueTidged
1T IL(KLD. L6V LHGST (Chanos chanos), G\&m(hHeurt (Sea
bass), Lor_ama (Mullet), sm)LO6HT (Pearlspot) GLiTesTHEn6U
SLOLpS Br6d QUGTTSHBLILI(HLD LGS UEDSHTTSLD.

(lagoons)

L 606H i TROT LB6s1L1g.
Qrwiebun(h&eT SLe LBeTNgdged eTetiLI(hLD.
QbHid HIeewsId L LD TNH@GMMILI 56005).L5
her sLpasmIemwl CubmieTerd). @bSHwnaied
g SR H6b LicTaamle  80% GLon
SLDS®IUIOBBSHILD LB GTar 20% FHLpdSHd;
SLNHBDIUINCO(BHSHILD 191q S&LILI(HHGSTMEHT.
SMUINBIOS(Lpdd), 10dH), HDT LoHMID  HL6D
BLpsblaHeT  CUTTDEDG  (LPSHED ST HLG6D
LOGSTHGITTSLD. SLOLDBT(H SLDHUGSH6r60
G(hS0IBRILDL]  LODMILD  GTILDLILOGTEGT — A4FNLs



B76ve1(h U LOGSTHGBLD LG L ILI(HEGSTMENT. 30
- 35 ppt 2 L1ydgestenLow/eirer by LicsTHEHLD 9D
NVAIGHG@HLD  UATTSHSIL(HBE) &L  GUITLD
o flser  euaridsed (Mariculture) erewTLILI(HLD.
LumevLhestsar  (Chanos  chanos), LOLeweY  LOGSTHGT
Guneyimeay @hi@ euenidasliLhEesTnes. 36 -
40ppt 2 11ggesTanin Osrever Bifle 2 uliflseir
TISHIL(BHSD ewsd 2Ly B 2 udfser
(Metahaline)  euenidgHey  erelILI(BD.  (6T.%5T)
i eldur  Feevestn. 2.0 BF  @moied
erai(po  HgsCLadlwes  fleweud CFibs
Agrelblwm  FeveverT 2wy 2er(hEeuLIL
RUEBIGUTL (RS  Smewer’t  QUDBIBLILIGTED
Qwar s 21T Osmess  Hiiled
QUITLDHIGSTGYT.

13.7 1 (BedT 6uermiitiy
e 1D edras 61fledT U6esoTL| & 61T

QUGT&SLILI(HLD 15657 FH6HIesT Foriyrs

LIGBOTL|SHGT[TGIGDT:

L. gonhs eueriliy HiwddHled AHs euerids
SBLD O\BTETITL D6,

11. QULphIGLD SIEWT 2_cwTaney TNMIFH0\BTGTLIGNG.

1. Hov Gungyeunes Crmiisamaer shigd Hmesr
LoMHMILD L (hevorewsflaeir ERETE T
STHTOIHTEIT @BLD HIDGHT O\BTETTL GG,

IV. sevLiy L568T eueniinin@, 2 L L(hSGILD LOGTHET,
19 @1 LOGTE®ET HTEHBTLOGILD, LOHDEE
Staunplest  @uicbiled  GSmISEL MLoeILD
Qwewihd  QUTIPLD  HETEDLOWGDL UIGSTGUITH
QBLILIGI SAeudhuiLD.

V.auphisliu(py 2 el 2160  GLmments
LommILd Emett LGENITE B)BSH6D AeuFLLD.

QUGTLIL 1565 H6IGHT GUEBHET

QUGTILIL LOGTHMET 3 UBHTTHL 1fldH6VTLD
(uLtb 13.9).

<) 2. GBI (SHebevgy) 2 6Tean  betresf [ LbcsT
ai&&er (Indigenous or native freshwater fishes)
(QimhiOlzsetrenL Ferest (Major carps), &L 6urT,
GouGwit LommiLd CV(Lpddh)LbetT)

2) BesTertIfled auTpLd FesTewLo GlsmeverL @ auiy B
18651 &6 ( LIMGVLOGST, LOL 6m6))

Q) Qeveflpriged Qphbs CFTeET(® ULl L
LOGHT&GT (F1%HT G\B6vsTanL_ %6 ). (common carps).

SAmeidg  LOeTsaflepid  CLIHAICEGETEDL HEIT
Qiswnelled  euenids s CuTrSSLOMGT
QTHISETIIS H(BBLILIL > HITTGESTHIHGT

1.aflovkig samer o ulfleser, ey LEma
2 U6, ALPGHLD HTFO\FIQ H6IT, HLOIGHET
LoDmILD Biid BTUTHIEMET 2 GETERILD FSTEOLD
GlunmedT.

&S 618 600T6mL

uLID : 13.9 LebBeum) 6uems meoTeuf [T euemTLiL] L6ITSH6T
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2. BCUAIBG) HGTGOLD AFHLPGITENT, FIHeT6) 2 Wi
OuLiL Blevevueni i HifleYiL QUITLPLD SHESTEHLD.

3. bifleviaiTen O, LommILImL oL FrhiELD HMeHT.

1. @l SHefmbg  Calpnp  GLiSnG

O\&168T(h C\F LGS 6T6HIF).
5.@meu 2ufls 2wyl Loy Gl
O _GVITwISh &b LOGTHGT AGHLD.
Bedraueriticnu unélé @b Ymé smrenfleerr

GleuGTETLD,

Qaniflee, sofl, L B,
BGomLib, Bifledr HeuhIBe) SeiTewLD, <ALSeV-

smisgereny  (pH),  2.ldgetteny  LommiLd
ST hHIGTET 0, Gunesim HIT] GO HET
LGSTQUATILIGOL  UTHEGLD  Lnd  HTIcusilaeir
2AGLb.  afluyb,  Geuliblevevuyp  LEesT

Q1L 1OL(BSHSE6D (LPSENWILT LIk cub)sSlesTmest.
(BedT LI6voT 6t 6soT UMDl

LocssTesstlett BestanLo, brflest Hiib, Bansmrib, Hiflest
Quinwed, Ceaudufwed opmid 2 ufifluied
sressiiger  Gumetin  LiesTeuen et LHGaumny

IFlanevsanarr LOGSTGUGT [T 5% elpLoyGeurti
2ADFrSHD  Gouater(Hid.  @ewTIOL(RSHLD,
Ourflésed, GuemBev, LTMLOALILY  LOHHILD

Quriiy  dagsed  GueTneTaubDedD  Fiileuy
ugmoflgsed Geuetst(hLd. HLpdabnawyid LHGaumn

UmE  Ganhiser  Lieiaeflesr  LebGaumny
Hleevsamard; s(mddle O\smassr(h Lgmoflininesns
ufb&IeTSS LD HGTDS).

Seo1lOU(HESHE (& 6D

LOGST eueifer (LpgevLiLg Hleney @eTLiOLIhdSLD
2AGLD.  QeriOurssd  Fiflwuns  peLGLD
(ORI OTGET @@LD GCaamauliL(hEms).
BQaIaImsd GETHISET AN A6V6VS5 @uinens B
QUehIEETIGT H(HEIGD @ (HeuTdaLiLI(hEeTney.

Qe iOumbs  pwnEeT: Qo UmS
Qe iIOL(BHS (LpeDSET HTesstiL(hHesrmes. (1)
Quinens wpewm (2) resere i’ L )eSLIOLIH:BLD.

1. SWHoems (Pemm &eoTlOU(IH&HEID
(Natural breeding - Bundh breeding)

(Y] QUGTITLILY L5GET 6 latT
ORI ON G L Lgmoflé&ii(Hb
Soliyd ST aumdihs GONBIBGTTGHLD. 25
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24616 LoLPBETSH G aaudddda gt Gl
SMPLOLL L1 U@Hsefleh  @eunmletr  euLiLjseir
ADLSSILBHSTDeT.  BaleuenLorfesT  LpLD
@®DHS UGHBT  @ehd  Oumfliy @) Lors
LweTU(RSSLIL(HSleTmest.

2. gesorL_Uul” L &eortlu(Hé D
(Induced breeding)

Ounaiauns, ofland LOGTH®ET  @ILIOLIhSESLI
g9 mbg) CFHHGHGUTLD. AGTCY, AMGTSHE!
alens Lietrs@pd Cr Qeidmsd FTihssns
ADLOAUS]  FASELODDS.  TACRU  SHTLOTGST
ddlewsLichigemar 2 MHusdd OFuiw GCFwhHms

pdDS  HOBADISED  LODDID  SHIEEIL 6D
QawliOumpEsD  eTepid  Guotbu’t  GlmLbled
[BIL LIMbISGIT o (ULl Les.  CFwUnHemS
HHQYMISED  LpdDUieh  LOtTHGIIeT  HGVITL

OFeva@pd olbg OFevse@nd Grafldhsiiul(h
OFwHEnS (LpamUIeh H(Haynd CFUILILILI(HEGETDEN.
QFWDHEDE (LPEDD H(heDIPeVISH@, OLIGHT Lbevilesr
gauliivmit ugHleows Cransls Ngdd aevs)
% GumailgevTed auuinmlest wpeirmsEedmbg
Qetrynid Crrdd) Apdd) ALpL L BT Sevilins
G &ifld s HesTmeDT. <24GEST LOesfledT
aulihniiu@d) SpGrrsd) @md@ibulg (Nigds

Gondg Ml wpeomulled  aflbs  GFeLS6T
Corasflgasliuc(h, 19651601,  BHYMISEVIHHTSH
@685 (H b H6vdSHLILI(HEGHTMET.

ST LI L Qew'I6LIhSSHLD
aanGumeeLGFagest (Hypophysation) wpemuiieyLd
OFUIwIGVTLD. Qb penmuied 9wy if)
QT GLoTeuITest OwrestQrrm” G et

amriGronewentt (FSH & LH) LwiehL(hdgIeudbmed
Licstaerflesr @estaymitiyseilest wpbidds) Lommip
oL CQaefliu®sed  SHresetL Liu(hEesms).
wpHins  ACyrSwiomes  hestley  @\mbE
9w L if! Fornd e1(hdaLIL(BEMG). 6T(H B L
OCwl e spineow  0.3% 2 LI dBIF6D
2Hevevg) HeflFfest CF ik e (Homogenising)
DLOWIIGVE:S, &EDGQUQG‘D (centrifuge) 8000rpm 6b 15
BB g6 ewellevdsd  OF S ms).
etrewrry, Caafssiul (p euqsLiqur 9wy i
soIFMeV  Lhetrseflesr  eured (K6t
A LIIGFNID FFHEHEEMLUNCVT eV
Lo (b6t g LILGSU6D
OuAGLMelwgHCer  OFepdd)  LictTHemled
Qe iOuBSHD  HISTLLLBHESTDG. 68T



Lohmitd Gless LiesTgeled @\ mbg CFsHlbariLL L
Qerrd0lFevE6T (@flhg LoHMILD HeBTL ClFGOHET)
Coihgl SHDISD BOLOUDIEDS!. S(BoyDD
L L s6r CFaflesiul (B aunmium 6TGOTGDILD
QumAiiushisefleh afl_i(hEesmnest.

(Besrexilema 6T
Qe 0BS5S SHMSHleD QN HbgI OLGTHMTEH

(Benchijal) eT@qytd o1 euemevemwid (Shooting net)
O&1eBT(h LG  B(BUPL DL FGT H6VGVE  LOGHT
enss6ir Caafldsiiul (b Cumflliyd @enddha,
LomHODUIL(HSGSTDS.

GumfliyssE ol
H(HYHD (LPL GOLFGIT QUM gL 6D
UGS ILI(HEGSTEST. QumALILSH@LA]

QeOmdbss FdSNG MBS  BBlILs
D1uFLD. @bsd FM 1eoLolIfeh HEV6V HILOTCH
Br  @wéas Geuessr(Bid.  Oumiliys  @Lp 2
QUSLIL(BLD. Cumfliid@ernd (Hatcheries) 6TeTLIG
s @emon@o. @bled HmaHD  LpL DL FHET
i’ (h Oumflgse» L OLMISGHTNS).

OumAltugs enmium (Hapa) eTediLg O\&msaleameusd
SIwmed 2 (heundsiLlL  OFaleus  auqald

OB 19 WITELD. B)F0\51L" 1q Ul [BITGT,
ELPEVHGELD eLprhifleh BLAIBeTTEY euaiay L LiLi'(h
20Mled QUSSR ALl ASGLD
(L_tb 13.10).

BTHMBISGTEL (&6 (Nursery pond)

Oulds @erid LEcsTEHehF: ST (fries) @iLmeileh
QL] IBIDDEISTE) CREEIIGE
AQILHSSIDS. @b Bavew  euarTibg
a768 (Fingerlings) Semidlesimest.

urmofliiyé @erd (Rearing pond)

aflgedlaser  FIHDAEIFTD  GaTSEld  Bmbg
ugmofliyd  GarednEG  mhmLIL(hEGTMeY.
@MIFeVTEN eSSl LgmLofliid@enddled aflyedlserr
Betwe  gmd  Bks  Quepid.  @bGenddled
BFSHLIOILIT(HL FH@MHLD O\ T6HT M GBBTEBs SH(GEYHLD
B)svevrrenLo Grumi't ety
Oummenend  CETeET(H  Hrdieno  OFUNILILIL L
aflgedlseir @mLiLd: @GendHh@ LomhHmiiL(hEesTmest.

SHQUFNLILD.

ULLD 13.10 @MTLILNSEEHL 60T 60T eueTTliyé GeniD.
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Smuys @ erd (Stocking pond)

BUmLILSGHMSED  BTHGBLD  6HT6HT M) 6voT6wsH
LEGTE@BLD  @BSBVTHTS.  LOTL (HFFTEHILD
Csavs(h (sl CFmpo gib) 2 HusHs Hmetr
Guotbu(Rdsli(hHeting.  Ceud) 2 ghiEEBLD
LweTU(RSSLIL(HSlesTmest.

SimieuenL @ &g 6o (Harvesting)

2AmIeuedL OFUIS6D eTedTLIg) Biblaevuileh @b
LeTEmar  1NgIHHe) AGLD. BT QUGTIHS
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L (hLb HedTanLo GlLHM 6leVITq 65T 2 (HeUTHIGTN.
uilstr, 1517, efleflsi  Guretip  GpL Beer
F5H5 M55 @& LWGTL(HEDS.
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Qa, H6Ve @ L1L96HT (LPL DL SEEIT
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Fa 'L LI EeTDG). @meviiig S(medlseir LommiLb
HEGTHTTEN i@V, ML U6, B)(LpaUameV
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96
(Qeueiliug )

uig&®
SBbH&GH

DI Buoédrig6v

BGeirigev 2L 6VID

STl WwdHdl (Créi)

96

96

(2-Lue9)

Um

SBBHSG

GosveuiL_6dLl
UGH

Bro6irig 60

ULID 13.12 (p$&I LHMID (PSS 2 (HeUTSHSLD

WPS&HSOBMPld LB ed hHmid CFwnHS
2 ' H(maer 2 L 0\FadHed

fov  OFwhews  smelsments  LweTL(Hd)
OeuefltiGunmmener (2L %) LpsHIFFnuiey e
powpss Qo OFwduBSsILBEDS.
Quopedm, b5 cTevllSMBUID (LpdSIFHEET
2 (IheUMSS% LGS GG S
ST B (HeTend).

67601

i. FISls emerr & B&&iflé 860

2 055 audusEEsT 2ena 6)FmeuL  HLbi
aeuwimed  GuidsliulL oy eI®HS
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LomHMIs C\s16iT Hlesimest.
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) L Rddsmal SWTLBSSISH: QL (hhd)FH
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Fa BT (HFeMle) eudg Llsamauuileh GLm(mdd)
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LpS6L igeurf) LDTSHLD QUEDIT
GLomOlseTenii(hEletingy). eTevlleniib, HL LGOI
HewevdGanL @& ommi(hEMSEI. 3 2A68T(hH6T
QUSTTFFSHSHINGT (Lpdhl AmieuenL GlFu i (h
WpSHIFAINFO mbL  pds  OeueflGw
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Abgamgulissiy)  CouallGummini’(h  CFwihHens
H(hYL L LD OFUNULIL(HEGSTDSI. H(HeuTeTSH 8 -32
OF6h Blaveuuileh @BESLOCLNEI G QUL @
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HIDATHT @) Lpday Couamevdi@ 2 dbibHe.
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umLLp 8 - &iflaybdheaid Excretion

Tubules
Osmoregulation
Tonic regulation
Ammonotelic
Uriotelic
Uricotelic
Flamecells
Green glands
Tubules

Renal tubule

Proximal Convoluted
Tubule

Distal convoluted
Tubule

Bowman’s capsule
Hydrostatic pressure
Filtrate
Collecting duct
Micturition
Renal failure
Renal calculi
Ultra filtration
Interstial fluid
Body fluid
Hypotonic

Hypertonic
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tion and movement)

Amoeboid movement
Ciliary movement
Flagellar movement
Muscular movement
Myocytes

Skeletal muscles
Visceral muscles
Cardiac muscles

Tendon

Fascicle, Epimycium,
Perimycium, Endo-
mycium, Sarcolemma
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Anisotropic bands
(A bands)
Isotropic bands (I
bands)

Muscle fibre

Myofibril

Myo filaments, Mero-
myocin, Troponin,
Tropomyosin

Sliding - filament
hypothesis

Neuro muscular
junction

Motor end plate
Dark band

Light band

Active sites

Cross bridge

Power stroke

Motor unit

All or none principle
Isotonic contraction
Isometric contraction

Oxidative contraction

Glycolytic contraction

fast fibres

Slow fibres

Skeletal system
Hydrostatic skeleton
Exoskeleton
Endoskeleton

Axial skeleton

Appendicular skeleton

External auditory
meatus

Ear ossicles
Foramen magnum
Neural canal

True ribs

False ribs

Floating ribs
Girdle

Collar bone
Acromion

Olecranon process
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acetabulum

Pubic symphysis
Muscle fatigue
Muscle pull
Muscular dystrophy

Arthritis
Osteoarthritis

Rheumatiod arthritis
Gout

Osteoporosis
Parietal bone
Temporal bone
Frontal bone
Sphenoid

Occipital

Ethmoid

Maxilla

Zygomatic bone
Palatine bone
Lacrymal bone
Nasal bone

Inferior nasal koncha
Mandible

Vomer

Malleus

Incus

Stapes
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Neural control and Co- ordination

Neuron

Sensory neuron
Motor neuron
Automatic functions
Afferent neurons
Efferent neurons
Inter neurons
Nissles granules
Node of Ranvier
Myelin sheath
Nerve impulse

Axon hillock
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Synapsis

Synaptic knob
Synaptic vesicles
Neurotransmitters
Extra cellular fluid
Intra cellular fluid

Resting membrane
potential

Action potential
Polarization

Sodium-potassium
pump
Depolarization

Threshold stimulus
Repolarization
Spike potential
Hyper polarization
Synaptic cleft
Exocytosis

All or none principle
Cranial nerves
Olfactory nerve
Optic nerve
Trigeminal nerve
Facial nerve
Hypoglossal nerve

Sympathetic nervous
system

Para sympathetic ner-
vous system

Mechanoreceptors
Myopia

Hyper metropia
Cataract

Proprioception
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Chemical co- ordination and integration

Piloerection
Hormones

Homeostasis

Exclusive endocrinme
glands
Neuroendocrine
glands

Partial endocrine
glands
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Neuro secretory cells
Releasing hormone
Inhibiitory homone

Hypothalamic
hypophyseal portal
blood vessel

Hypothalamic hy-
pophyseal axis

Limbic system
Sella turcica
Infundibulam
Anterior lobe
Tropic hormone

Feed back
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Inoculation
Predators

Queen Excluder
Comb foundation

Bee glove
Bee veil

Hive Tool

Honey extractor
Hive entrance guard
Antiseptic

Laxative

Sedative

Mastication
Hyper parasitism

Aquaponics

Deep water culture
Media based culture
Nutrient film tech-
nique

Aqua vertica

Polyculture
Zooplankton
Phytoplankton
Isinglass
Milch breed
Drought breed
Dual purpose breed
Incubator
Brooding
Drilospheres
Reeling
Spinning
Moriculture
Moulting

Diapause type of egg

Non - diapause type
of egg

Stifling
Brood cells
Smoker

Hive tool
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