e 9

Hferqgaen g |

ShIS P OURMEI
9.1  UXATgAT 9.5 TIgc IT Fellsc 3R I &
ufar ufafear
aruferd ereua= yfRuma
9.6 UAMBRTATATS
9.2 Jffdrgad Uy
UfSa= T
gui SfT ¢ fadmra
e R
IRR FFAT
T Rig
9.3 Ifdga® UiaRen & gFHA
9.7 NI
TSR
| 9.8 UIaId YA

9.9 SR

9.1 WG

el 3PS H oMU F=uTey 3R ToxiE U & IR H SIH1| I THA ured
Td ST ¥ G wrt o1 fAfufia oxd €1 g 39 g 9 9 68
RET & aR 4 A1 Fa BT | 3318 9 8 & AN R Red Afdgas YRR grI
ifad gHiHl & e € | 39 URri gR1 wifad gMi= arl SR @it oi
GeTTATSDT & AT AT YRR & 2T 3R Terol! ufafshanedt o fafrafia s
g | MU SR T9ra arell Rerfel # gAR) g ufafshae 98 siftges ™A
erT fFrafad e € 39 YR &1 fFrme uoisd @) Sfid w1y iR
YR Ud IRR wrifde TfafafiEl & forg 9gd smawad g1 g9 oifige
Tfr &1 R iR fafe=T Wi g1 wifad g & R § S | aRd
M & favqa Al &1 9argT | ofd # 59 fdge ufYr § rgw=ar 9 g
arel MM BT ARAT BT |
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% JAfSgad gidwen SR AT BEM & Sa¥ivelyul bl AR B
% UAD BEIA DI BRI BT G 9919 ; 3R
% fdgas T 9 g3 B tifhiSarEtsl &1 9o 9 |

92  3ffdrgedh Uf

a1 Ufga Tifort (vefgetm Tgerfer) &l & oY R Rerd 8, g9fery srftga®
TfT Bl TeigaT URATG™ (glandula suprarenalis) ¥ &8 AT © | Sifegad®
oSl BT © | AfSgad TR B WMl IR dRId H T HRl 5, 3R
AR®IY 3R TADT afedv fBa< (hilus) & ARIH 9 Afdgad U H yder
FRAI &, el Afegad RRT 37 &1 BI§ Il 8| Fha Hooll & aRI IR Th
Yol X7 BT hiced Bl 2 |

9.2.1 Yofig Seufa gd fadsra

ffergad T 3§ T 9T Bl ©, Siftigdd dode / HiaRel iR sfega®

ST /Aol | AfSgaen Fiawell Aead! Adred 4§ fasiid 8kl § Safd
JHfeged FouTl aEdaH (ectodermal; TaeTSHA)H IU~ BIAT ©, Sl Al
RIar PIRMGRIT | I~ BT & Sl AfSgad U H Jder HRal © | Alegad
e & fabra & foy IR gaor=ri Re | o gl & fSa!
yofiar IRy MHTe &k < & AT—mer & el ¥

JHfegad dedhe Aed (adrenocortical prmordium; Ugrdbiicdhd HAIISTH)
ST 8 W ® T H fAHRId 81T 8 @R S &I 3T T—3e T Uxdl,
JAARE qoT & (fetal zone; FZ) iR qredt AYvl /i< &3 (definitive zone;
Dz) ¥ faufed faar i waar & | 7=l H, g8 fa|El & SR, FZ 98
AT &, 40T & o ¥ g1 81 Sl o, 3R TR A3 H (Seree v Rex=
(dehydroepiandrosterone; DHEA) 3iR SRSSINIRMSRTIIE Aehe
(dehydroepiandrosterone sulfate; DHEAS) &1 9Td &dl & | FZ & TIaRIR
JJAITAT FHIIY & FHEIGR, 9 SHA] BT AigdT § JFIRR a+d (REe
I & | FRI®ICHd a8 & aul § 9a% siftigas ufy # faefya sar & | g
@ offae # 3R 12 AN T S Td, T N3Nl & W B &, Uh
HIdR®, Jrg FZ 3R Ush qrexl DZ ST 9akh Afdgaes 3o & faufad ewar
2| 9 @ 91, FZ 999 31 ST & 3R DZ, foa# gab oridRas ST
WRIGECT (zona fasciculate; ZF) 3R U a1l SIFT TAMBEANT (zona
glomerulosa; ZG) BIAT 2, 9T © | IIARTA &, ST ICHANA (zona
reticularis; ZR), STia9 @ 2 a9 & d1¢ W< BIAT & | T3l &l |
a1ftrgae wiaRen & fawed & Ag<ayol Hrafcies aRemm 81 & iR A1 ST
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g fr g8 vfierad dR®I 3 SRR ifeafs R R war 8, T Pref-
1/Z0G, TaR® &= ufteH, iR wTRigsvid BRE 1 (steroidogenic factor;
SF1) (o 9.1 <) wfaat €1 .

Prenatal life Birth Postnatal life
Urogenital Adrenal Fetal adrenal Adrenal  Adrenal Adrenal
ridge  Adreno- primordium from after
gonadal 2 3 years adrenache
primordium Medulla

@ A /\</FZ A. /FZ /A\ZF Islety\l\ W ZF

4 Weeks 8 Weeks 9 Weeks 24-28 Weeks 6 months 2-3 years 6-8 years

Hedgehog SF1, DAX1, NGFIB, POMC-peptides, POMC-peptides,
signaling CITED2  growth factors, midkine, neural feedback
GLI3, SALL1, WNT4 SPARC, neural feedback
FOXD2, WT1,

PBX1, WNT4, ACD

3 9.1 : yagd 3R FHARR Siigd & SRM A4 Sftigas wiawen & faera &1
ASEg NG | ¥felas dR$ o TdF @Rl § Afhyd B & DZ-
definitive zone; FZ- fetal zone; POMC, M—3iifdaseam iaifes;
SPARC- secreted proten acidic cystein rich (osteonectin); ZG,

ST T@rredr; ZF, SiFm Biigater; ZR, SiFm XRgaRe |

0.2.2 INRN HGAT

TIETRAT H g U &1 g1 W # furford fbar S €

A, fegad dede/aidRe (adrenal cortex; TSRS dicad): 39 A1 H ofF
URd BT §, 31eriq

1. 9@l SIET AW (zona glomerulosa; ZG)

2. HeY &F SIMl Bigeel (zona fasciculate; ZF)
3. SR ST XfEHANA (zona reticularis; ZR)
21
B.  oif¥gad 3w dson (adrenal cortex; USRS Heal)

Jifergees yiceer

1. SIFT TAHSANT (ZG)

ZG H I 15% Picad (AIfSTH HaT & MR W) BT & AR
DRI B A Rerd BT 2 | 39 Q9T (PwrcHe) o, PIRrarai b
MATHR BTl 3 FHfed fhar SIar & iR 3= &3l & o d 3
PIRTDIRIT BIE Bl 8 3R TP (Hsd) W BIC 814 &1 ZG H da
SIFT BiAgeleT @1 garl § $4 forfs 81T 2 3R I8 UeeReRH &
ALY & AI—WT BB A DICHRCRIgS B WU oy TR
BT 8 |
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2, SFT BIRTRATCT (ZF) : ZF, Ui$ae dicad (@ffdrgad micwer)

H 9 99T & 7, T8 T 75% dIcad e | 39
(fibrovascular; BIEIARGAR) SIS edd & HIdR ST
Prs g9 B | I8 URA ST TATHSATAT 3R fARad S
MEHARE & g Royd 2 IR A 9 Hadd (RErdiforhe)
®U A AT ¥ | 39 g5y (diefiRge) @gHE) BIRIGTY
B 2 S TgdIaIfcpss & Hid 2 |

Adrenal gland

Capsule

Zona glomerulosa

Zona fasciculata } Cortex
Zona reticulans

Kidney
Medulla

HORMONES

Zona
glomerulosa

Glucocorticoids

(e.g. cortisol)
Zona

fasciculata

Iﬂna i > - Prega I 5
o =) [z nolionic
reticularis 1 i) f};ﬁ? sympathetic terminal
= l
Medulla .
Medullary
VEin

3 9.2: sfga® FR¥AT &1 WS T84 3R S9a BHAT W14 |
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S 3firgas g (@fgTer BmHi)
3. I NfeghaR¥ (ZR) : ZR, ifdgad widwen # favad u_d @, S &
ZF iR fegas Aooll Al A Aol 9 AMifed €1 39 uRd Bl
PIRGY AfIHT Bl € R fofis @1 9= &9 8l =1 ST
feHARE JAMAR R Afdgads oot @t W # 21ar 2, iR g9H a8
Udel, 9T Aol $Hdd dd Bl & e SlellaR BIgaR (39l @1
M) & HU H M ST 8 | I8 JMegdd YUsIe &l b Uriffie Frd
2, ol |{B TDIDICDHISS DI I8 W HeANT foar S Fahar 7 |

Jfergeed Hool

FIAETRAT ¥ 3ffegds Aol § 3rhUl Yfwdhd diHdHI 3T (preganglionic
neuronal endings; YRIR3N® <JRFat URET) (cholinergic; BIeiMfsi®) 3R
AT RRER ¥ UTa ST HIRIGIY Bl & 3R 9 eHIed

R ARN® Ul =R (adrenergic; TgMMNid) & HAGIGII BT & |
TR YR W, AIFh ASGIl Ydb wUIdRG Ul JfedT (sympathetic
ganglion) & ST AT A ARYOAWIE AT TUAW BT A I | Afdd HRar
2 | BT, ARYAAWE F TN &1 U Sftaq W =1 81 |JahdT 2 |
TR & orgurd # ity yonfedt @ forg wfie gfg Brch @ aifs sfaa:
T qa%p] H b1 81 WY |

UICRIIH STEhie AT HifAD URTS & ATl 3fegdd Aoull BIRIBIA & fhaT
& URUTFHY Ulel A7 R T & IITRIGIOT IATE, BT AT 8141 &, 59
A FfAHAT Ped & | FeRIAS HHfT Affhar wefR¥fa &= areh
HIRTHIS BT PG BIRTBY HET ST T | Agad Fooll DI
DEHIAMSA—TAT BIRHEN U AHRIHD HIAThT AfhaT fE@m €,
SIfpT TAT B IRR H 3T D IAMIZT—HAIdd BIRHGY (IIERT & o1y,
ARETSD, 37dl & Iudbell AR Tl H) Rl 8 | G goa~ W Jh
PIRHT f Th TIHRIHAD P if¥fshar wef¥ia wedl € | grdfife, I
"PIHT V" AR TR bddl AeaDh HSGll & bhIAHISA—AT I

DHIRTBIS TR ATL BT & |

Y U 1

& B R 98 &1 (V) Frem @y

®)  SNUGID TN QT o B oo R Rerd 2 |

W)  HHAdl AR (SSRAINSUT WRiTSH) Afgad UT @ o
ART I IR 2 |

M ARNTID TART H oy e AR o R B 2 |

") JAfOgdds widwel H e T9T &F T o Ol

) orfSrgad Hooll &I AT AT &3 ST oo =l

) AgaD HAool H DHIAMST Al B dTell DIRTBISAT Bl ...

PHET ST ©
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g9 Ugel |l 9arT & b siffiges uicRen a1 feRAdIChiss YesRex T |
I 3R BfchReIA S {6 TgdIdIcihige g IR TS DI Ieal@ i
AT H 91T IR S Rl & | M Usioid & IR § §hls 5 7 Uol-
TAE" H UeT B | 3ol I8 3Hls ARaaIiaigs IR Tgdidicihige W
Dfad N1 | AfAIFd TRl & T eMH (ARADICHIZS, TqDIDIChISS
AR o WRITS) Ud Yawd MY, DleRgla I U 8 &, ol o a3 9.3
H fexgrar T B 1 MUY 39 AN b IR H Yo MM & AIAYT B SR

Ul AT |
OH
NADPH + H* NADP* \
j ;
N
HO 0, H,0 Ho
Cholesterol 22R—OH—Cholesterol
NADPH + Ht
0O,
NADP*
T H,0
7O OH
AL
HO /C—CHZ—CHQ—C\H HO
Pregnenolone H CH, (20R, 22R—(OH),—Cholesterol
Isocaproaldehyde
) [ CH, | CH,
NADPH+Hj NAD* I=O (|3=O
_—
NADP 4/ L~ o, NADH
\LHZO |_':+ o o —» —>» Aldosterone
- Progesterone
A - —
il i il
C=0 =0 C=0
OH OH OH
Em—

HO 7N\ O

1700H— NAD*' NADH
Pregnenolone +
H+

o —»—>» Cortisol

17a0H—Progesterone

frrm 9.3: fafi=1 goigAl & SuRAfY # BleRgiad & Y=-IaE (pregnenolone)
3R eI (progesterone) ¥ seed fors aRumewy A= sifdgas

il M @ G BiaT & |
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PIIETA MR BlRSidl DI UG $i&AT & fagers voirsH & SuRefa oF
AT T & RIS BHM SITATIVUT BT YRS fdg & | ST ARG
(FrRATPIIEPISS) TeeReII| BT IATET BT 8 | YesRex™ Bl Udh
ARTTHS ggard C-11 Blgsifadd 3R C-18 Ufesgss Tl &1 SufRefd 2 |
C-18 UfcsErss AT A Uig—dawi eifiyed R 991 |t &, ST C-11

B SIdad AHE BT SUART HRAT & I BE—HRI giiged R31, S C-21
IS SIRIcl g BT SUANT BT & |

ST BdeleT (TdIpIichissd) DA AR DICHRSI QI BT
ST BT & | ST ACHARE YUgIor, SegeRfUaTsesE (DHEA),
TSRC—4—39—3,17—SIF (androst-4-ene-3,17-dione) 3R SERTIIA &I
WG A= BT AR BT & (T 9.4) |

cholesterol

Adrenal
Zona
Glomerulosa

Pregnenolone — Progesterone — 11-Deoxycorticosterone — Corticosterone —18 OH-Corticosterone— Aldosterone

cholesterol

Pregnenolone — Progesterone — 11-Deoxycorticosterone — Corticosterone

17-Hydroxy- _ _ 17-Hydroxy-
Pregnenolone Progesterone

—> 11-Deoxycortisol — Cortisol

cholesterol

Pregnenolone— 17 OH-Pregnenolone — Dehydroepiandrosterone - Androstenedione
(DHEA)

Rt 0.4 : ProsTel W fdigE wicel T & StawgeTor A |
9.3.1 ToeRexIA

1.  TocsReRM, Wl {6 Uefie ArRasificaiss €, @1 SR ST
TAMSARIT ¥ BT § (T 9.5) | UeeReRM T& & &l & WIHl W)
PR} PRAT & fovea s Aferdrit (distal kidney tubules) # @R
UHAa a1l (collecting duct) H |

O CH OH OHCH OH
Aldosterone Aldosterone

(hemiacetal form)

I 9.5: ToeReRIA P GRTHAT |

> Testosterone

Adrenal
Zona
Fasiculata

Adrenal
Zona
Reticularis
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fStear fher AR H, TesReyH ARG Hhlss Uedl W dg
BIAT T |

9 IR I UICRIA 3R ANSIA & foIg ST fSTeetl &1 IRI=ian
B 9GIAT & 3R STd Teiexe Na'/K* = 9uf bl Ffshd e T,
9 UHR AIfSTH AT IR U+l &I Iad H Y: AaeNfyd &l © 3iR
IR Al BT 3 # AIfdd FRAT 2| SAMIY, TeeReIA ofdv]
HARIYT (homeostasis; BIFRIRCRN) IR G A &I Ud Hewayol
s 21

TeeReRIM 3R gd! Urifie e womefl, - R vomedt
(rennin-angiotensin system) ¥l 39 9 @ ARYH W IgqAd $HI FHIAT
™I U9Tad B Fhall © | Uhiad dlfel H, TeeReRH, glgsioi IR
IMIRIH I AT B SANTT HRAT B | 9 TBR, TeSReII /TR

Ao B b T HE s 2 |

eIk foar @ IR fharfafer

1.

PIRTOR f3reell H 3HD] flUs gaeiierdr & HRUI, TeSReIM
AfMHIBR (tubular; TITER) IUDHAT BITBIS B JER AT
TATRT (BefaT) 8T § |

AfABTHR BIRTHRIT & BIRTGE H, TesReI[ Udh e faltne
PIR@IE fRd@ifidaiges R¥<X (MR; mineralocorticoid receptor)
A & 91 Jedl & | 39 UIEH # U Hfammifde R (
stereomolecular configuration; TIRAMICTRIGR BIFHINTF) BT & Sl
Hdd UcSRSRF IT 36 RS & AT BT 59 1T FATSTT HR DI

JTAfT < 7 |

TS RCRFA—RUEY BT IT 59 BIFIdT hT Uh IATg had |
foaRa 81T 8, 98 Iz oid # |ifsyy ik urelRrm sftma=ra ufshar
A AT mRNA 99 & forg T aRad« & ok AT 2 |

mRNA a0 dI¥TEIE # f9Rd 8ar &, STel WeH 999 & | I 9icH
AfSTH—NRIT TeAIRE SRR 3R e P od= o
USIgH € | BIRTGT fESreell & AT | Afsad, dref¥nm iR ggsio™
AT & v I ) fpa g A1 BT MmavIS B |

TR & B

ST b ugel |wESAT AT © o gReer AferaT (distal tubule; fewed
ST AR FHeAfdeT I YeeReRIA &I 3hal & T I T |
UESRCRIA Jddh CIFelR U] DIRIBIS §RT AINSIH & g TR
gAATENYoT 3R GRRRE & Wd Bl 9erdl 2 | 3, Ve qF #
UICRRM & IS DI 9eiI 38U dTad O’ Uarf § HifSIH HI aRied

BN BT HRIT g-IdT & |
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2.  TUcSRCXM XadT §eTdl ©, 3Nif¥h wU H WITSHT & HI3T deTdhx 3iR
IR wY A dIfgdTHDGI0ISG ( vasoconstrictor agents; TR REIET
Toic) @ oIy el &1 ARTURTT &1 FaeaeiladT &l 9gIax | AfaRad
UeeRCRI, dT8] BHIRIfhT IRl 3MIAH 3R €F-T g1 BT geTdl ¢ |

3. gad AfABRI B T8, VeS| |l gd= &1 UlRRl, IR U™l ok
3l & SUBC § AISTH 3R UICREH & AATHT DI ST DRl

=
TeeReYM wrd &1 fafes
AR R yoedt
FF—URTICRIA J0TTell TesReRM & 91 &7 Ha¥ #eaqul ™ ¢ | TeSIeRH, U
R S H %A & TR (juxtaglomerular; JRICTARSER) &3 H faer R EpEs @
DHIRTBIST ERT AIfAT BT 8| A BT BIRGHIY Aol HOTHTA T yTd IfeE iR
(Malpigian corpuscles) H Hdel &R 3R TAMB HIRIBIRT H e ¥ Sidb R Wsﬁ?
Ugel fFaTel el (afferent arteriole; The IMfERSM) & AU TS STl ;z':'; EFARCIR W
F1 9 gl ¥ SUBEA (epithelioid; TRIRIRINES) ¥ i g8 fig W Afar !

gqfpT B RIb—araulRral &1 HIRreen BT ufavenfid ard ¢ |

ITSHT S AT H PR1ge | 09 &1 99 afhy 8idT 2 I8 JelhIfhdr
(exocytosis; VRIS g§RT BIRGRT I faaiid gidr g iR
gAAIBT & JABIRST (Jumen; gH+) 7 fIGRT & Il & 3R 39 TR
IRETROT # BT 3T T &, S8l SABI el R T 20 e BT ¢ |

R BT FHRI GG T a2— @i (angiotensinogen; TRTRICRIAGH) 7,
ST IHd H g 2 |

I TR 9 Tdh ShUEss fdaad ordl & | ShUess Udh
URTRIRRA—| 8, ST BT%! 8¢ d& Sifdd ®U 9 Ay g, afhT &3 Saal #
I Th Afsha U IR, Sife Th Afeuerss 8, § gRafdd &
ST 2 |

URTARRIT I, TeaReRI| 1T BT SHIUT HRA & [0 SIHT TARS A
DIRMHRIT W A BRI HAT & | Ffdh I8 aReT il IR A SR BT &,
IE UTeT 3R 3T ®Y | IGIdaTd Pl 9970 G § AGE Bl © | AfSIq
DI HHT & AR, URTAICRIA 1| 31 gap TREeRO TR A9y wu I eIihemel]
IATg TS &, Fifd T8 TAMoel e (glomerular filtration) & & &I
HH HAT 2 AR IRVMAEHY, I AT & o DI HH BT & |

TR 1, UefRH 3R ACTH ¥ TeeR<I| @ W@ &I & Pl IUord
PR Fhd © | UISRIH HT Y99 T9 @7 Sl Fhdl § Old oA & A3 ReR
BT | R, IRIR® 9T & HiaR IR & B IRIdT TesRex™ H1d &l
TTfad BRd & | IToAT 9131 R UoeNeRH WId g% & fiRar fea—
URTICRIA ToTTell gRT HeaReT Bl © |
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-SRI R Jomell &1 Afdhav, AR R S H Y90 & yare H FHH AT
AETA B FH & A9 H, TeSRSRIF & I BT B3 AT 9T <l & | 98l
H, YeeReRM & WR ST HRAT &

1. 3= IifaRed UeRrRIT 1Al &7 918} Faias § Agg &1 & foIv 3R

2. Yad I AT 3R g9 S99 Bl gg™ & fo1g, dife fea—uforare R
YUY BT SFPB AEY WX Bl T B IR A ST 9 |

TeeReRM IR ¥ & 91d & a1 @ foly wReR fhar &=+ ara
PRS qI& BRG] TR UG B AT, IRR & fel AINSIH 3R T BT
e axa B (s 9.6) |

Juxtaglomerular
cells

Renal nerves;+
Sodium flux in

A

Macula densa;+
Changes in

Y transmural
Renin pressure

Substrate =ﬂ)tensm 1

Cortisol

CH,OH
c=0

L%b
O

Corticosterone

o 9.7: FIfdAa @ik
PIfEHICIT P
RS G |
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' Changes in

: : extracellular+
Angiotensin Il fluid volume
@

’ Adrenal cortex ‘
A

Changes in

’ Adrenocorticotrophin Sodium (and

water)
excretion

17 96 : T BR® N YeeReRM 3R 9 @ W@ & FEfEa =9 3 fo weER
fopar a3 € SR 9TE DIRS TR USrf P A, MR B ol QST AR T
B I axd 2|

9.3.2 TDIDICHITS

1. Tgalichigs TH DIfcH, BIICHRTRA AR SreifaipIChRTRIA
A 7 (o 9.7), ST Widgelel §RT AIdd B8 & |

2. Tg@IdIcHIss B fhad fafdy 2 iR e@iaicage Ul waenRa
H UAP Dadl BIRTH WX UV O & |

3. TPIPICHISS AM 59 3fddd A FHall © (& Tgdiblchigs bl
SUTTER BT FAIFIT B & |

4. T@Ieicorgs fAf O3 & AT | T TaorT
( ) @I FeId € @ d T) Al TRYS AR frfie | et
& HICIYUT DI YA YSIgHl &I 9¢T gg MWD & ARIH W SO
I B, 9) Uh FedgC FUT (reservoir; WRAISR) @I YT & forg




BB 0 e
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JMMT URNTS &1 S[eid =, |) a9 3R $Hdd H Te[dIl ©
AU BT FefHd BRI & | 8) 99T Hddl | g9 B I[UECH
(formferfs) @1 SEftT o € |

5. 37U U BT & AR, TTBIbIchiss URET JoTell Bl 4l
JAIIT HRd & STEl 96 U Gord IR iR afeReredaTaHry
(immunosuppressive; SRIARIRIG) T[0T B & 3R HAHAT & Raems
SHa @ el @ forg wewagel 8 2 |

6. TPIFBICHISS BhSl AT ST U (TATS) & Tod & AIH H YU &
faprT o Y yifad &xa 2|

7. UUSIOM &1 Ud SUAHEEd ST MSqHAReE gRT Aifdd gIar g | <1 g
JAfegas YU, [SEggUUUSCRA (DHEA) 3R 9@ Aothidhd WU
(DHEA-S) 3R TgR<fSa ("Andro”) 8| GFT IR H SRS 3R
TIfSAIT | ®UaRoT & folU dedge & ©0 H B B ddbd o |

TPBICDHISS & G BT fA=aw=

PIIRET BT IFHAIAN H [/UTARYT iR GRUMHT Iy iR I BT A1
3 fieged Uy | ACTH (TgaidIfaigifthe BMM) @& §RT Seifdd 2l ¢ |
ACTH & W3 &I U1 ERUISHT & DifchIgiha—ReloiT haex (CRF)
ST SeEIfud a1 URkd &rar 2|

ACTH, 3ifeigaes giaRer &1 SIRTerel R Us fSiec—ary RIex & |
I T PR YU JHT UT BRAT 5 I8 A a1 TN HaedIgdh
CAMP & ool # URUKT &Il & [F8 DIl & HIIYUT Bl IEIUd bRl
2| 31 fUcge U R HIICHT & 99d & Aedgd 94 ACTH &1 91
TBRIAD Blsdd =01 § BIaT & | gf ACTH 3ifeigaed wiaven © oy b
gfg PRP & WU § W BRI R 8, ACTH I IJuRerfcl A Afergaes Hrawern
BT 3T BIAT &, SIafd AfTRET ACTH IIIgadh Tl (STSURWATRIAT) BT
HROT AT 2 |

Y U9 2

Sfra ol ¥ Raw =i & gfit iR |

®)  ARATPIEPIZS oo ST T fAfda 2 2

£5) N Th ARABIICDISS TAS BIFRARCR 3R 5T Ao
&1 V& Ag<ayol Frame 2|

M) IMET TR IR fAUS I 7@ & HIATT B oo Ea|
ST § |

) IR IOmefl @ 9| & HE B
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1. 3fdga® #so  (adrenal medulla; Tfgwer #gam) & YT g¢ <1

R SN f6 "“wIge AT Yolige * (ATHAT BRI AT AN BHE & w4 o

Bd BT 2 |

2. J gcalzdIl Uuell (cardiovascular system; BIfSATd R RiveH)
(Beg el ST ¥ gfg, @ iR AERATA H gifedrddio, i
B AIURT H eAfal w1 arfeel faBROT (vasodilation; aATSTS i)

w0 H ot & amgfcf FRT F |

3. FARUMUNIE &1 U AR IR—BMMA BRI & 3R I8 T FIGan
(neurotransmitter; RRICTAHICI) & I § BT R AHAT & |

ARTBIE 3R UfOSwIe &1 dveiver o 9.8 H fo@mar T g

—CH—NH,

COOCH

IOIT

Phenylalanine

Phenylalanine @
hydroxylase
. H
Tyrosine HO C—CH—NH,
Ly
COOH

Tyrosine
hydroxylase

HO
Dopa H
HO C—CH——NH,
H
COOH
Dopa

decarboxylase

HO
Dopamine H
HO C—CH;—NH,
H

Dopamine
B-hydroxylase

HO
Norepinephrine
H
HO >—CH;—NH,
OH

Phenylethanolamine
N-methyltransferase

(glucocorticoids o)

H

H
HO C—CH— '
OH ™~

Epinephrine

CH,

R 9.8: f¥gad woom B ARYAABE AR TG BT AaHzlyor |
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Jmeeioa & f6 q0 avE ¥ s1ffigad Iwofad (adrenalectomized;
UfETeldeMIgSTs) AMd I RITETAR AT | Sifdd Y&d & IR af d a1 &
T 799 Afdgad Iwed Rafd & forg oreell ave 9 rgaferd 21 € |

T T 3

Sfra ol ¥ Raw =i @ gfit ifTg |

®)  IAAGED AT BT BT v Al HET T 2 |

£C) N S I dSIs a1 S ufafeear & forw
R gMme €

95 WIS IT Follge 3R a9 & ufa ufafshan

e g a9ra & fog ufafsar § g gfer 9 8, =g g™
TR BT SATG 91 I FHIATAS IR T91d dRbI & 1w masgd ufafshan
THR IR R F=a1 & (R 9.9) |

Perceived
stimulus

Copying patterns

Early experience
genetics

4/\

Loss of control Threat to control

Passive (non-aggressive)
Hippocampus-septum

Inhibition of spatially
organized behaviours
and status

v

Active (fight-flight)
Amygdala

Behavioural arousal with
challange to status and
attachments

v

Defeat reaction

Loss of territoriality
visceral fat accumulation
low sex and maternal drives

-

Defence reaction
Territorial control with

mobility, display, and
aggression

v

Pituitary-adrenal
cortical system

v

Loss of control

Catecholamines «
ACTH 1
Corticosterone 1
Testesterone |
Gonadotrophins |
Pepsin t

v

'Sympathetic-adrenal
| medullary system

v v

Control Striving

Corticosterone < Prolactin 1
Noradrenaline 1 Adrenaline 1
Testosterone 1 Renin t
Oxytocin 1 b endorphins 1
Gonadotrophins 1 Glycogenolysis 1
Fatty acids 1

Ry 0.9 : T& < wfifshar a9 |fby Bt © o9 Sitg I & HuS H 1T ©
At ool A B 7 | FRET & @M @ 9 sRudeHa—eged-ugHe o
@ |fhgar grf 8 3R MASISTH Jonfy TRerds orelt 98 81 ol 2 | HRMss
fac=or & i@ &1 g S B § SiR Wik wiRe <& | e fAfsa
R—3MhTHS Hbraen Aeit F IATd BT 2 |
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ArwIfered “aard” &1 1f “fRIET W § S oid 98I db gl dTell g
31 aRRfT (FEFT SiRedT aul) &I o < HdhdT © forad ACTH &1 &ud
g1 A B, o BifchReIIT & URHTRT FigdT Bl darem |

oIS §HI & a9a (Fic—<H wW) FEau & foy @awr | I8 |fea
(Prsc—Tettge) wfafshar & aRomy WR R &xaT B 1 39 919 OR SR ST
He<dqol 2 f A AT AN HH—B1 Yeb ARl BTH B 6, offhd I b g
A AT AT B ADhd B, WRIBR 9 Afh AaHAS U I aqrgqol Rexfey &t
AT FRAT 2 IR fafr= «Rl W) gdh1aerr oxar & | o7 9.9 fawrr g &
TE @ foy 59 aRe @1 ufifhar oFid UeR & SH AN Bl Seifud
FAT ¢ | TS, §7 TABAR & MR $T TWR 4 I
refeprferd awma ufafsar

g T & HifdHa Refiol § A< 8 aTell ORel ART a9 Al BT
g g @i Rer, MfSpa ik I 81 &Il 2SI & e & Joam &
wU H 71 SIar | e @ qRET Aades afdfsar 3R aereayel Refa |
BR & TR IR 8 Adhd 8, Hifd Afdgad afighg AR Ifidda & wR
¥ gfg R 21 I8 U HRET I (G@RAES) Sl wRIRS fdfear I
PR Fhal & FTaH offd &1 a1 ST 81 ST 8, IR Y99 98 ST ®, 8iR
TANIHIG 3R TI8Y || #AeHe 3idd: fasRyd g 81 9 g
IDIDICDHISSH & AThHD YUAS IFRTT & B—BIRIBIS A 3T
Refot & & fofw uRRe SRR § e@ial & o &l &vdl & gara
GHT BT BRYT G101 © | AMRRBR, $9 IR & QIEdIcld Qlevd |
ST BT UG AR AT BRI DI B—DHIRIBRIT B &THAT FHAC BT Hebell
2| TdIpIcDIssd, oi¥ & SIfcad & S WR ¥ URd g § Sura=ey
IR, e HAD] B BB GF H R IuTe TdhIblchigs RAC
IS &I AT §RT FeRT B S & | He<dqol 37 & Jdhd, ARIHIY]
(eI aTSCH) (MSHA PIRGRI AlEd), a1 BIRMDY, T4, T Ueged iR
AR & A= 91T |

dIBIchigsd Al § g1 A H wifdd g1 g, ufa &7 25 el &
I 31F, ST 19 & oy IRR @1 U U INfa gfafhar g1 @d
A Th TG A I[OR+ Tl Alth & Iadyds H dlicare Bl ATl fed
Bl B, ST IF1aHs s @l o # ifdd Bkl B | IR B B SHadl W)
BRI B & ToTY BIICHA BT &1 Udh (A=Y Hdd Bl BIRHT H Al
EFIcPIse TRATY Reed & faavor &R e @ fHuiRa et § | 39w
e & RR # 9l ST T 65,000 RACR ] B0 & AT BifchRTII
A dud €, S g2 H U dIBlchigs o | 3 AUl ded cRIHIv]
(forrmprge) BITTY, omsa U &Rk < €| v wefia 81ar & f5 &3 sy
APl H TG B Gfafsar e A & oy gata R¥IeR *] B g,
GRIFR G A8 QT DIeId BT | ARG H, T[DIbIcIbigs RIC Bl A9
A 773, R IR & T 99 Hddl B d9d | g9Ifad 89T dgifad
w W g B AT B |

S dhIfold dATd Bl JHBIoTh a-Td W 3Tl {hAT ST FhdT B, o TR

"ITAT” AT "X’ HET ST ¢ |
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3rcqdifersd a-rg ufafshar

IABITS dA1d H, U H fAe—ar—fie uRada bl 8MiE &
= § B 8 g wu 9 ufAfhd, siitigas Asonm gRT wifad g 2
QU BT A1 dael H WA didl 93 gRT FRET 8ar © | i
TsAI-HgeR! ART 9 Alhd BT 8 o9 Bl ARk gk & foy wige a1
TATST fhaT ST BT ST © | SF1 a1, SIedblield a7 Teudblield,
DB DHIsSH DI RAST BT 3R o T & | TDIBIchigsd BT A
ST AT AT § i RIS EHA DIl & I8l bRl (U FRIg i)
DI TSIl HpHITded & U H uiRaldd srar & 5 TAgdlo $al Sl
2| I8 TATSHINH Uh 411 Uiferl & RIdT STt ffe—ar—fiFe R W
T ST |Ahar 2 9 TAR DI BT AT “WIge AT YIRS | g9 AT Sifad
e T "ARBT SOl US B B oIV 3Maedes siaT & | U= wefie
BAMA HADhd & Il GUBI TS DI A Tdbiol 303l & Arad (Refior) &1
QA AT AT ¥ | FE A TEIA a9d H§ wfie B €, R o,
gfg MM, delfded, p—veifthy, dAMRE, YRR Il iR dRereisH
oA €|

q AUl TfNBT T BT Uh o1 21 U 8 9Hy H SIS 81 Sl ¢,
dl 399 IRR @ $g Ve I SIRGR JAURRI & TfIfAfd w71 & evar 98
ST 7 |

1. o&l <919 § gfg |

2. wfory aiIREl # 3aq @ vae # gfg, Sovi wee anf ok I o
S H Vg B Udre H HH) b A1, fore doll | Arex fafafdr &
JMITIHAT T8l Bl T |

3. WX IRR H DINIMBY IUU=T BT 961 8 ¥ |

4. X9 THIS Aigdl H Ifg

5. I%d (FR) IR AMEUREl H 981 g5 Tosdhias\a
6. IGURRN & dred ¥ gfg

7. AFRNS fafafer § gfg

8. Xad ¥had B 9 g

39 JTET BT AT Ud b I Pal AP SIRGR IRIRG TfIfafer &= @
AT T © ST ST |Hg el Il | AT AT AP AT ARIND T1a
IHY ARIHT T BT IANTT B FHaT & (R 9.10) |

JAfegad Aoal & oIy Ul dfFrel &1 IS A g1 d31 H TUAmA
AR AR TR B gREART Yad § BisT odT g, 3R A g1 gEH, e
JFd H IRR & 9 SHddl b of ST A 8 | IR T &R
AR BT faff= ST TR TR W9 U9Td gsdT © |
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AR IR & Yad dIediel & Afhod BT BRUT §9dT 2 IJ§ gad Bl
fafafer 3§ gfs, Sox= Heell Al & SraRry, Nl & gdfordl & harg &1 4l
BN T 2 |

T dier ROed &7 SIfoid & § $9d I1felh U9Td & BRI
ARTAIHIT & o1 H HISTS I IR IS g919 STerl 7 |

QO & ARUMEHIE $1 R85 9 10 A1 481 SUMI=d J91d Bl 2 |
T QX IRR &I UM &R DI AR A BB HUR 981 Fbdl o, 39
TRE INR B A 3R ST BT 9erdT 2 | I8 3 Su=yg oty
DI TR BT Al 9T © oY b I AR AAURTT H TAg DoAY, AR
G H Tearel &1 famres (Refia) |

9 UBR, QT YHR & TG BT qMidpd &A1 999 7 | U a7 9 ufaforang
oMM Bl & Sl ofd W8I b JHTd! X8l © | 3979 A S, od qHY b
TSl AT, TR dle, ST, Foi iR qaieRel § #g<dqul el e 2 |
391 araget gRRufoal & forg oo ufafshar e @1 maeadhdr Bl 7 |
IS el el BIAT &, T GO YR & I bdd 98d $HH 3IRIT B
foU €1 80 € | ST SMUTIBTel AT JSTBIAD T1d U ARAISTTD T
@1 "eAT B, S fedl faftre ger 9 URT W | 39 UaR &1 a9h 4=
WU ¥ gD Aol I QUAH (3R ARUMUEHIN) & | &I 3R A1 &l
JHfeged iRell § DICHT HE DI IA~ BT | FI PR AFCAR TR T
q1J B 89 HATad § U uRadd gaN AN & SUANT Bl T8l hdT & |
BTciich, /B I & I AN P AT I G BRI BT HRUT 99 Fhell © |
@Yl FuTTell a1 TfmwA ok ARTfmwE 99 wfhy 8 € 59 Shg
QIR AN IT BIgC AT FAlge ANIhdT | g9+ AT et &1 I
PRAT & | S1d Sitg g a1 FfSpy 81 Sirdr €, 1 ifegad Jidel &1 gRl
I WU | AfHI B8 A B

(a) Short-term stress response (b) Long-term stress response
and the adrenal medulla and the adrenal cortex

Nerve .

Spinal cord _; Hypotha Releasing s¢Hypothalamus
(cross section) dad z jamis hormone
Adrenal medulla v Anterior pituitary
secretes epinephrine Ner;f!e
and norepinephrine e Blood vessel Adrenal cortex
secretes mineralo-
corticoids and
glucaocorticoids.
Adrenal gland Adrenal gland
Kidney Kidney
Effects of epinephrine and Effects of Effects of

norepinephrine

Gl broken d to gl mineralocorticoids: glucocorticoids:
Y e ool ® Retention of sodium ® Proteins and fats broken
increased blood glucose T Probainw s is ks

® Increased blood pressure i Sy
® Increased breathing rate @ Increased blood volume  increased blood glucose
@ Increased metabolic rate e e s Mg il e

® Change blood flow patterns, immune system
leading to increased alertness

and decreased digestive,
excretory and reproductive

system activity

fr 9.10 : 31) rUBIferd TE Ufdfhar iR (3) edwIferd T ufifpar # Wi
qe1 |
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9.6.1 TfSHT T

TR 0T, AT PIfAT BT reuscdred (hypoproduction; ETSUMTSER),
AR TR IS BRON (AT gD/ SISATUAD) gRT AfSgad Ticwer &
&oTAT &7 gROMH BIAT 8 | I8 dvdbe & A Wkl W) fofigs e & A1
B AR fABerdr &1 IRV & Adhdl & | afFd WIS UfRIU_ & A1
S YR SUAR &I AELIHAT Bl & | YSHF I0T & YROmA AMSIH g1l
(TP TeeRCRI SMAAR R T &HI BT ©), Yad ¥ SffaRad areierm,
ATy, BRUNATSHIHAT, ACTH 3R MSH & STa WX (AdRIAE ufifshar &1
gIM), 3R 4T &1 ITHAT & BRI 8 & | MSH 3R /A1 ACTH &T S=a
R | U I B g goad, o oS eifd w8l o &, Afdgad
JIITAAT / HHT ST SICHT B AR TG 31 qd BT © ofd ofd 993 4
JHfAged AT aTeT Afh TAEYCT IASIAT & FUD H AT SHADI ATl
foar ST 21 a1 & e <fv e gfoRenus & A, yfeata SareaR Ssites
BT TR Y@ H 9o & o f S9a) d9R1 & 99 9 uger e

qufees gfar R # Ufed 9T &7 FeH 3 HROT & | S Y Siar]
HHHT & Sl SATGR BHSl B JAIAT HRAT 2, offhd IRR & 3G 9RT H
A Bl Dbl B, O b 3fSgas Ul | TSHT T & PR W wY A I
Ig &% T8l 2| YOl SR B g & UP Q9 AN < H 1:25,000
IfRBAT I ABR 1:100,000 ARGAT 6 =1 BN B |

9.6.2 P RigH

TGSRCRIA DT 9T B3I WA SIFT TARSArl (Rad H 3ffere A3 H YeseR ™
BAM BT I RIS FRURCS IO IT Bid RIgM) & WAk Ub IR
@ HRUT 8 AhAT ©, ST 0.2 YA I HH M H 8T § IR $ed Yaqard
& 1 gfTerd Al & oy [SRIER BT 8 A1 SHGT 961 83 IS &1
R BraT g | M-SR gomell, SRy & forg, d &1 e
AR & BRI, § Sod Yaqard & A4 ] § 10 UfIed g enfier 87
FHal! & | TR 114 gig & IRUMwReY YU Iaadrd IR J491d &
IrTaT, g1 ReIfeoral & detor F9E 8 | w9 RIS IMHaR TR 30-60 &1 SH
& 9/ fJeiad B1ar 8, AR UR Afgetrsll H 31fdd giar g, grefifd dvi—aHl
feueha vgaa Afqae™ (BTSRRI 10 & 20 AT & d<ai d Aadm g |
BISURGSIRCRITISM BT TR &1 Iad AIRA H Uil (K + ) &1 /4 'R
ETSUIbfaHan) & A1 Afead iR 59 URIRY ¥ S~ S@d Igaqard g ol
TAURRT & HFASIRY B IRT HRaT 21 B RisH & o7 STIR &1 G
WU PR BT Aloiddd B 8, Bdlifd $B AMdl ¥, UesReRA Ry
gfquell RIRMIde™ & STarT 3 Rafa &1 i3 fear < |wdr 2
ARG S BRUReSRCRISH #H, RURMIide™ a1 Udh YioTarciae | gfgeft S
AR @ SUANT ¥ Refa | 'd e Al 2
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20—50 Y B 3MY & IR TR H HRAT T BT EHT A e fbar
ST 81 GoUl (30%) DI glT H AfRTRIN Bl HRAT I BIF BT Afdd @arT
(70%) BT & | HRAT I IMHAR R AS(Hal AR THi § TAM AGRT &
el Alas &1 FHIG & d1a BIdT 8 | gelrel 7 fbu S WR GRE o §Er1
AT ST | G919 7 | HRET RIEM & 0 G99 w0 | difcard abl
Af¥rar & B & | g9 GRd 1, HRET RIgM ated o /i afeal &1
Tl @ | SATSl fhal I Al &, AR Ydb Hswaqul Ui bl Sl b
ST AhT B |

Jfergad T I HIfSHIST &1 AfTIeTe Al Tl BT SYAR IFRAHI AT

H RS BT IATET BR BT © 7 Al ACTH & S W BT IUTGT R
arelT Uegedl SYAR & 1 811 Bl IHG B ST | TgATIde Ml TaaR

TIfAE SR BT TR BT &, R e@alicased & Wgdd] YEREd
R g9 gRT ¥ oy i & | 9% dfgelr # Afdgas cgaR 3ifed 3774 ¢ |

9 U9 4

Sfra ol ¥ Raw =i @ gfit ifmg |

CI RIS S R A RS SRS IS M ERIC ISR ) I BT HRUT 7T
2 |

@) B RSM Conn’s syndrome ... % 9¢ gV 91d & BRI
BT & |

M) FHREE RigW T9 AT 8 99 BT BT SIAfId STed BT 7 |
GEEIGE)

9.7 R

39 TP BHF S UQT © 8ISV Heg H SFd & -

sifrgaes 3ifYr <1 gamt @& H ga (AR @e) # Rera 2t 2|

T H &1 ANT B § — S1egasd Aooll (TUgd Hgel) AR Afegand
TR (YTl DIcad) | FTH | AfSIgad Fidwel &l i uRdl H dieT
T &— ST TAHSAT, SIFT BRIGeCT 3R SHT MCRetRY |

ST TAMBAT ¥ 31T &3l B ol | BIC AM¥G drell BICT
PIRHTE BT € | 7 R hsed & Heavo & fory RFER €,
fSTTH A TeeReRM Ha¥l #e<aqUl & | ACTH &1 39 &3 WR §gd oA
gATa gSdl © | ST FARLRAT (BHRCRIE) 3R d el &l a9y
G H TosReR &1 AT 81l & |
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o G wTeRelt (WRAdEeie) Siftgad UiaRe &7 Ja¥ 997 &5 2| 3@
U Yad AIgags & —UTT SIRYT 3R BicTq § JaRkerd g
fafie—q o<1 g8 SIRMDIV Bl € | S0 &3 BT HIRDIY
TIBIBICHITSH P IUGT Bl &, BllcA FIH ASTAYUl T | ]
BRIGeIeT URHTRT 3 ACTH & UfT Hagelid & | dIfédia @il
SUTIUe H WMfAe B | Uefofl, SffeigRyA S, o el wfafsban
IR I H +t sHD! AT T

o G feqpaRa i afia wifderel are sfavaw &= 7 | 98 Afdgas
VUGS & WIfAd Ad © 1 I8 a9 41 ACTH & UHIfad 8IaT & oife
S wmaReft &) HET 96 T8I

*  3frgad Ao # aged Wifaeife e ofd B & e
DHTPHIAAIGT AT B dTell AT DHIRTDHIT BT © | 39 AR 4
AR S R ok SRCRAEE 1 ¥ e o de 93 B
®U H BRI B ¢ |

* IR¥gad HiARAT T I BHIA WRITS BMM & 3R FAfIY
PIoRSld I I Bl 2 |

o FE-IRTERRA JoITell TeeReRIM 9 &7 Uh Hewayel e € | e
B TFACFANGER BIRGNY UoIgH T BT Healfid &=l €, S 9gd
# gpa # Ioa= s iRacREeE @1 REcfiE | H uRafda
Rl &, o oM Afsha wu YRrcRim 11 | aRafda fear smar =

o  Jfdgad UfY I YHR B I9d uffhar Rl 8 | sfcusmiicres i,
HISC AT FAGS, W TgIdl Hga™l M UMAS B &, STdid Qredlierd
Tq1a gfIfhar # UsHd dicad M dIfcale AT 8l 2 |

o  TUSHA I DI & BRUMISHRE & BRI &idl & | $UD
gRuRaRY forftad Ried | 1 &1 3R $¥bs & T WRI B
fawerar & Fadll T |

o B RUSH TcseRH & AT & HRUT BIAT & 3R SIHT TARSAN]
% HIAR TYAR & BRI B AT & |

o R RigM DI & 1TAH IUTGT & BRI BT & | I8
JAfAgFD H SR & BRI DICAT b 9¢ U WR Pl A& B b
BRI B Fehell B, IT I Sy H SR & BRI 81 Fabell © (ordD
aRUMwER"T ACTH &1 Sed R 81 [T 2 |
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5.

9.9

Jfergads U & oI, e iR ARe T &1 wfera faavor |

g} 6 AgeRl BMM AFHUl  AMNDBT TF DI fbd UBR gIfad bRal
87

SPIPICHIS & FT SR 8° a1 Ufafhar # HIfCAA o qHST W
IR & qag |

TSR & A # - Rm gomelt & aarer & |
3ffergad Hiawen H SJs Ui [JeRT o1 Hed § 9= |

37N

CIeRCEE|

1.

®) QUIRIR uid, e
W)  dicad

TI') SIHT TATHO AT, STl l-bI‘H{\IC{?DC'k'II, NIEI %éaﬁoa ¥4

q) S BRG]
$)  SIFT NfeHaiRd
@) HEIbT BIRGN |

735) SIHT TelTHY XA
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1.

Urard U=+

Jfergad T < & SR Rerd Bkl & IR gAY g9 GuRAeT Uiy o
HET ST B | J F@ H |1 € RaenRal 7 sifdgas ufdr w1 |1 Wil #
it o Sirar €, s1eriq srftigad wiaRe 3iR sffegad Houll |
3ffergad HIRe BT 3T A9 u=dl # friora faar mm &

a) 9E0 ST ARSI
b) Hed &rF Bidelcel
c) JAMR® S feHferd |

JAfegaFs Aoo & ol ATHUl MBI BT ST F FS! A3
TOMBIF 3R ARTOHWE B uRGaRY Xad | Jre- {har ST 8, 3iR
Y T B Yad H IRR @ T4 SHAddl dd o O 8 | IREany
TSI 3R ARTOEHIE &1 Af= S R ST HH U919 gsd]
2| ARG IR & Iaq arfgdell & AfdRo &I RO §9dT 2
qdferdl & B HT H SR G491 2 | T dier Raes &l
SANTT &R H 3HD IS 9T & HROT ARYUHE BT ol A
BISTD ST TR 3Afed YHTT STl 2 |

T 3 AR & ®9 4 5 ¥ 10 AT F8[ U= YH1E Sl
2| TAmE IX IRR &I U9 &3 DI AFT W B SHIWR 987

Thdl 2, 39 I8 INR B TS iR ST o7 9e1aT 2 | I8 31
SUMIFY AR o &% B AT 911 & O b I IR ARURRT
TATGPISAIIRTE, IR Iad H Tdiol & faures |

9 UBR, QT YHR & TA1a BT qFidpd HRA1 999 & | Uh a7 | 9
yfcfsrart enfie g1 € Sff ofd §9a 9% ¥ & 2 | g9 did S,
old FHY Tb Sl JTaTS, THR IS, Sief, Hoidl 3R gfearer §
HE<dqUl daald e 8 | 39 daaqel aRReferl & fog o afafear
IR DI AALIHAT BT & | AT el el 8lal &, Al GAN THR
@ TG Bl 9gd BH AT d ol &1 I8 © | T IMATdDbIet= a1
ABIAD Td Y LRSI UPi I TeAT B8R, o fhel fafkne
TeAT ¥ URT 9| 39 UBR BT T1d I wU I A&ddd Aol A
TR (IR ARYRMII) & 9ra &l 3R |1 € Afigad wiaver |
DI AT BT U~ BT | QI THR MHAAR TR U AT B 5
Ao # U gRady g AT & SUANT &Y FE AT 2| BTaAfh,
®{O I & S I BT AT F FAMAd DR Dl DR g9 Heball & |
IHUT YUTTell g~ TR 3R ART=wE a9 afhg g € o
ST 9gTERe gAT IT BIge IT FAlge UiAhdT I g9+ A1 ues &l
YA BRAT B | 59 Sig e a1 [fspg 8 S §, a1 sfegas
TR @ gRY ST U W Afhg & Il 2 |
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IDIDICDHISSH DA, DICHRCIA AR SRITRIBICHIRCIIA ST
BIRAGICT §RT AT B © | TgdIdbicdlss fham fafdy g 3R
ghpichIse RITH WALRAT H YD Dad! BIRIHI UR UY S
2| TDIBICDISS Tl U BT YA IR € | 31 & Hrdf &
IR # 3Mfd TGN & oY, DB DITS TR ATANT T |

FFF—GTAICRA JoTTell TeeReRM & |1d &1 Fe Agwaqul s
2| TeeIeRM & e # NFA—TRac R gomelt & ar # s1ftis
SR & o1y, IFA—URTAICRT Uomell IR STHET o |

Yefhiraraifcee Rafar €1 g9a fame @ forg, @< 96 T
YenfrforaTerod |






