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,ML_he Corpora Cardiaca (Fig.7.1. 7.5). : Since the time of Lyonet (1762),
the Pmporatardmca are described as the milky white paired bodies situated

immediately behind the brain in between the anterior most part of aorta and the
oesophagus in a number of insects. They were considered for a long time as the
‘pharyngeal ganglia or cesophageal ganglia’ of the stomodeal nervous system,

while Hanstrom (1940) first recogiized them as the cerebral neurohaemal™
organs. They may be oval, spherical or fusiform and are often fused medially

and even with the corpora allata posteriorly. They are, however, situated on
either side of the hypocerebral ;_,dnghon and sometimes uonnected with latter by
the lateral nerves. the nu‘w(,,ﬂrd:ns!onmtngastllm The corpora cardiaca dev elop
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Fig.7.6  Anatcmical arganization apd structure of the corpora cardiaca-allata-aorta
complex : (A) diffused type in Odonata, (B) with glandular lobe in Dictyoptera,
(C) with aorta as a primary neurohaemal organ and a single CA in Hemiptera and
(D) with cortical glandular lobe and medullary nervous lobe in Coleoptera.

Abbr. INC - intrinsic neurosecretory cells, NCC - nervi corporis cardiaci, NCA - nervi corporis
allati, CCC - CC commissure, HCG - hypocerebral ganglion. SNO - secondary
neurohaemalorgan, CA - corporaallata, NSM - neurosecretory material.

as the invaginations of the foregut during embryonic stage. They are innervated
by a single pair of composite NCC or three pairs comprising NCC I, NCC I1 and
NCC I fine nerves from the brain anteriorly and by a pair of nerves, the nervi
corporisallati(NCA) from the lpstlateral corpora allata posterior ly

e i

Each corpus cardiacum consists of two p'lrts one nervous md another
glandular. Both the parts are cither separated com"lr.tely (chtyoptea,
Orthoptera; Coleoptera) or diffused (Odonata). The nervous part of the CC
contains extrinsic cerebral neurosecretory axon terminals exclusively. The
glandular part, on the other hand, is composed of two types of intrinsic
neurosecretory cells- the chromophobic without stained cytoplasmic inclusion
and chromophilic with the stained material in their cell body. The corpora
cardiaca, therefore, play dual functions as the neurolmemal organs as well as the
endocrine organs. o
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w13, The Corpora Allata (Figs. 7.6). Miiller (1828) first reported these
structures as the “visceral ganglia™ while Nebert (1913) madc a compara‘twe
morphological study of the corpora allata and Wigglesworth (1 934) recognized
their endocrine function. They are paired spherical or oval bodies in most of the
insects except Hemiptera, Dermaptera and adult diﬁtcmn flies where bt.)lh the
CA are fused and form a single median corpus allatum lying below (Hemiptera)

arabove (Diptern) the aoria,

NCA

OUTERCOAT

NEUCLEI

ELL

Fig.7.6 Schematic representation of the corpora cardiaca - allata complex in
(A) Hemiptera, (B) adult housefly, (C) cellular structure and (D) syncytial structure
of the Gorpora allata (for abbravintions refer earllor figuraa).



; ; aotacehalial cells inte nally
| he corpora allata consist of small spherical epithelial Lbll.. internali
go cyclic changes

and the connective tissue coat externally. The CA under _ nSs:
mostly during metamorphosis and egg maturation during which they e_"‘h'b” -
syneytial and cellular structure. Some cells grow in size and contain giant and
polyploid nuclei. Formation of intercellular spaces among the cells IS w?ll
evident. The corpora allata are often smaller in the males than females and In
latter they may increase by about 30 times in volume during vitellogenesis
(yolk synthesis and deposition during oocyte development). They are—
innervated by the cerebral neurosecretory and ordinary nerve fibres externally
or in some cases even internally. In some insects (Coleoptera) the CA may
function as the secondary neurohaemal organs.

The hormone secreted by the CA is commonly called. the juvenile
hormone' (JH) in both the immature and adultstages.



ORPORA ALLATA :—

L7 QOJ'L'F’DJI& aﬂab (¢.a) o bilalon _
snuetungs m MLW{L to ¢.a. The Enuwebune v
conmnected with -i:?u; f;cé{ oo /sm (e menve, norv
CﬂR‘FGM allakt, bt Aave no ontoe me mlaﬁomﬁuﬁ with
¢.C on awdo*tfmm mum/&maﬁow ?Ns) Faihwua

J‘Ecdgbial Grland /Prothonacic Gloxnd

1Y The zecomnd mon- newal |
endouint C&j.amd )E msecels
and

l/5 er

eflwodmmal Giuc?f'n at bﬁ/sacsk
ECALLELQL Acond mooalla?

1 e 379‘: 5 & S:O\x\m_d Altrwetune
L s Lownd athet ' fRead
0 TN

Thonasie | 37T islamd/;. w’iwthm

oy ‘aﬂ’“ﬂ’“m “m on tho
Cam 14 . mx
hq.Ea s:.algwmdbaah oL d wﬂ:ﬁ

g ' Aﬁi 3 O\nx_
made . RomogenBus mx]:um c:

‘melmdi'ﬁi adﬁavﬁ Roume) C“efia,ﬁmeth lﬁt.ﬂ_l,l&i. %Laf_
s ak 05 sealtvied musole Ebres,




Lomd 16 mnorveled 'b'd

! : L imseebs
'S 90 et qiloups b za |
7 <] ol soBhagesl % on,

-{Imnaeic '3 suh

Mves 4 rean ‘ / 44
Whoweas', im some (3:0 ur)/s 6% s ol 2 om
Withewl™ amd imnorvation!
A , " \ Je
Y8 M studies have suggested thol’ /’&’:'m"b s

In NV 'Ng[

inclwsions (NsMs) ane  prosemb 1 MWLVEA ol g
ecdysal {'c(vnd 6> aookoaah, moths, ’fﬁh‘% Treo d’.&hﬂrgﬂt
h(“» ok cin_am 05 Rare huan ebavtved &A—aﬂ%&”i
o Achanatt hmfmw&ﬂ/b may be unden emdoou
combreol. | ‘ "
G?Tﬂ;w_ nome ol land eodysral iM) em {5'”5 '
ational 1::@ o;ﬂﬁl’amuﬁ'm ('L[PLL conbrasl. nf% "—"-d‘zf’“’s o
owlting. Aotivakion of qlomd % d enl= " upon fhe
nulesse Lﬁﬁ— oL trwfﬁc ﬁn’i}*mwnﬁ. (ec é:ofnﬂﬁ:ic ‘F\,onmw) Eﬁﬂm
the nmno/uvmtar% oxons of C.C .
N.® @ More advamaed the inacel, the mone diHwaed 14 the
c&[am_d L woree Poslouon vl be i loestion

(dowmnds ”tﬁonax) it



%D‘.V_ o{ J\fewwﬁo:« Lo nes on Gunowth 4 beva[o menk

i Jnsecks : —

doseels TLOU& Eowcmd,; qan:rUui R x%a_a%%t‘“
‘IWSJ:OIM: 1 “f\ Ov\d ok QD_C,FL lwsi‘an/‘o 'mol,LHl e LA IShen

lFme sld pmoslolelor. 1% ahed - oL }Lma_hfm o o mew Alaf[don
mchn dimension. 4on Lunth! grpeth, On mac)mle e

oM, 'mou[h UULA caaALs escepl i few M el
fmdm -mf,J_'mwit 15 vu‘d |mwﬂfamff n hte Oxjeh ﬁ
mazel” _t.anu i this alage adull chmru[ms e fohmel

wrthe conewnrent loss tn ,%];gmﬁﬂm TL“ renule chanaokons.
“ Metnmonphosis ” ?rlLBUL/S to this )Q—QLOd 0% cP'Lo‘mﬂ
%"me juvemla o adull- mulhnﬂ X zrn&famonﬁﬁ\aas
a collosal mamf;?w[o Leal chan_aa i shhuekunal
Oh cmisalion_ jLwemlf sta.i ' ataun. Hhe adult Si_[\_CiL)
c
1

ard ho bwa {;Mmmeao_ ot and c{e_velopmcni—
e mseekes.

3 endooune ABWCLS anc CLCLU_CL”.d onah&ashna fhe
qreowth. dwaLorame:nP_“oF inseebs —the Y bnaim (N;\,O
QﬂdldSLCLQ cdtomds A C.o

‘The  NSC I the PIe neglon bhodtnt  Broduwce

swth@;l%m fnumoﬁmmom) cu[oon ]%hoFUL Hmulakion,
T)a,s/se/s to nauwnohaemal ohﬂan Et(f axX07L thansfomf

N —

The  inihad sh'muth 3y me ecdyslobnabin in
- Rhodnius kmhx oniglacted m th& )h()FTLLOhe_@L tons in tu
abdomgn on c,onsu_rmfyhon o a [C\hﬂ(’. blood meal | the
sthech meca N one mulpled A the nowve lva\iSLs
one senb 0 brain thnough venbhal nenve cond '8 the Nse
ane then  shmulated o nelease the Fonmone .

Opon the swelease o cedysiolopm fhom sewno -
+haemal c=h-aa'n,i}: shmulates r:.edtlsia[ a[nnds le




ROKMONL / (’—Gdfgf 2

Wil
&

\ \
slén'ﬁw&in N seemeke the moult mducamn t JP;-LD@L% X
"

Unden 'm%{m-ne.t 0\5 Aug honmone mo
meeets 1s tubhalised.
Ko wmust™ doke lace bebweon the

A coondina .
mowdt formone (cedysone) b stakus q}w'ﬁomnone- ( Juvendle

Hohmone C:I"H)*L‘h(‘\?‘ meunbtaans it,wa'.nﬂﬁ chahac ['72)15 I T\E f—“{:’"@
whon the imseelt cndargoes Chamges {nom  fuvenile
adwt stage . . Seenelest TH CalLaiolmFro_ fohmone) in |
hoemolymbh. Poth of these fhormones Cacc& sone & \7: fﬂ
inforaet o audiele. cSh lanyal g.[mae 3 »Fue.ﬁ(;s in mouwll ﬂa-

Proun o
25(—/\_1’4%‘/‘3' PTTH
/ C.0L S
TR f’?w*lf\o?ul(:l'@ Gl avnd
_ Pind /
no‘fﬁﬂ‘ Eadtc{ SOTI\C
/- (THRP) /
/ Miboeondniee

JH-THBP /

~ _f,_ff~,wQD~HHdexxdead¢&mm
VN

\

{ \ A\
GfJLmeLO conit @o?a Sr')'mq v [[Chno Lﬂﬂ some)
RNA (1 (\‘TI: /_Jig)/ BNA-(A)
Prolewa ¥ nff::z.im - Prstan
Pupal shhuctimne e
lorvad shnuetune i ‘ o] Adull shuekine
L oduvee L Cubiele . Adudlr

Tucpe-
ELI_? Endooune Tyl lence |- (lf\i—(ut\t fiSmIod&, n Llc o
doboceo rostmenc molt ever Us growlhv 4 devele T
gL s asswoncd o ovttiesl concentzidtton a‘ﬁ Eedycone A
:TH l(ﬂd "_0 r()m/}"sl “Q)Z ('l " {l\ )P}_LOF ’.LLC\[Q ] L(LG’ (._a'n ,"]\ 0.!‘2 “l[‘bh'ah'

VIGn m=- LNA [;ﬂ’--‘l (Jf-.mxah (M) L-Y [M\nl;’f)lx,)zd  aduwlls Si.‘a(:ll ‘




L>J o . [
The othw 15 fholomelabolows dqva_[‘?_r)mc'aﬂ, m wf-uch' the juvenle
L ton dnom adult by than apbuaad

m@fb ane fmcmked'li tlf%%m 11 -
o Pubac  Yonmation lekes ’[)la@ﬂ' The changes thab
take place behiseen differ onk Lanval ’ﬁ-om’ns i helween the

Lt lewval stage & pupal stage s lenown as mowlbing.

L he changes dhak tale place 10 pupa to odtoin odu

sthcebunces, i3 kmowwn a4 md-amoh'fi}[ko 414"

eq — .
\ | }_/L tf\/ﬁ,ho /L [\D Sl S
Rcte [ﬁ.?la tacab M.? Dt % ’TLQ/Y\RA Kﬁtd‘ﬂﬂa > ?"‘fj o ,Q_',,——E"—i

toanval S/E-fa.a% Jdd e

Holomuz bolas df_vdo-flé‘mc‘n‘;’ s obcaved M bwttm[ﬂi%, ﬁombufm

wwny , moths ke,
Hommdobolas  developmenl 1s an ineomf;l
s 09, nadusl meba o nbhost s, whineas, ol omelabolows

f)fclo (:mx enl- s c,o-n_xFl.d.‘G md‘amwg}%\w@/
bere— -

ebe metamontho-

! & P .

@ E - . T 3 I i‘?"' i sy i e ™ e 37 oy T i‘-’ - ™

Chemicol Nofune of ANSEET HORMONE +—
)

S g St et

- . - S i ;
S i I N g i R g N e g,

T tesls wone Tom_f)—oh'mz,d on Huwe man inseel

hormones —
Ly e NH. G ecc@lsiobwfbin,sxdwtjmesisgd ba NSe 04; bh aln

(FIe 310&':0392» Thich nemains stoned I NHo e a.c.
2y The eed cone , seerckion o't cadhisial i{g[amd'

2> T TH, synthesised ot L Release
nunol endoting caiand (NE 07)_

/ 'J-)ChszcaL Notune ’c_&ﬁ N
On inseeks , NH is known 64 brain hormone , 0h
activation Hhoamone, Wihich 18 subposed to aclivate ne sf»:df n

ondoentne gland £onh physioleqical op erations . The
chemical matune e NH C -—ea.dt({s%othu 3i"n) 's debatable,
9 can bt  wndorglood {]h{nn _ﬁou.mo% |

'%h.om € .0, The non

n.a disew ssions ' —




Toleyo €010
a>gn “ﬁ&égm& . mumcom : d mkch on 1S
L fouwnd thaak” oxthoele ff |

vapac o . Mo
50[1,» Le mah}uci. T hom 'f‘fMS

'mc.{ficuw{ on Cthen ol ot
'tfxcgd alatmed NH, o blained f{}hom fw]‘mi braun 5

e~
s ol an_, bde 1a mebne, buls has ’FMFQ}Z[IEA {+o th nb
¢ hole stonel,

b> In 196L, §Japonese saenltst Tehillana. A Ichirznkl .
isolated bnaim! honmone from (3, mow‘, A olatmed {3
than tut thal ible A waler- soluble, ,e\_g_ﬂL stable , non-

dlfxlﬁ%u& substoonce 1 jF musl- ke %O%Fe*’hdg on ﬁ]wt@lﬂ
not & ethwn  soluble WLQ.LQHLQE

ey 9n 1962 . kebayashi et al. funthen hﬂ[zOhf._Q.d Ahals the bnaln
formone s cholestenst, 9n Th's  case diwd £ [mned 4m%

O]S ’%ﬁ*ﬁu f%"wm 0,20.000 bralng 5’5 mfa;ix T‘Smfaéu_
dy On 1966, Tamazali &+ kabaya shi, c\‘hh QUH’ co'n%\nmad

el the Tghomﬂ&czows nattore U aahvt. NH, bubE also
sard  thet, CI'LO’L(LM s also O c,o)‘m_ onun,l_ ‘E‘:b

ey 9n 1964, dshigaki & Y9ehikawa, sbumaﬂmnad
fmfuwam netuone o N An Q—trcro ol d c«m{; cation 6
Hus achve wns done saentisl, & the

cleumed dhalt the mﬁﬁ%&m waa?&"db— the achlve ’P”I.LHCL[-
mcd% Cooo - 3LovD .

/%y Chemical. Nafine of Eedysome -~

Anothon inseck Ronrmone s ecda sone , obtained from
'djiﬁ%?[— land on  pnothonmete gland. 9t 1s also knowh as
d dl wenliabion o MMZLM, The Roamone woy &l
ond - oul” m .l‘? 30 A w2 enodn s mULLLH?‘I. Rohmone
since 1\ aels on Lapval cvdiole & inducc ‘mntdh'n&.




4 In 1954 , Glovman skig-n{fsfr,,rbui'mlandt b lenlson Jox
@:gst tme isolated 25 mg of oystaline eedysone not
m oL Sil.kwnh_m dwbae A Rave toted T Ca 'fafwh& wni'l/
non?)ufm:t‘c,({ mdividuals O;m- (}L”\-F(\-L S'[Tuf(.t(),
Txud fhave shown "t!-mﬁ',!ﬁ- 0048 M dL Cﬁdtffsonc
(o( - cedysone ) Is 1y ected m  abdominal ohh: ot o ligated
'F’)hc,f;v\. L Eﬂdiﬁdwtfl J‘r Calle -'fw_h_r_:\ QF;. (Uc%zzhfm 13 'r\nadﬂ'a.t-
1/2, I_)o‘s'lh'(m G't- Cﬂ_ul'lé o he. -ic -—fﬁ mx1r'o el UM— b(()lﬂé{l(’,&u{f
He Aaomoened conmneckion ) abdormumal pant ﬁhﬂﬁ‘ the
anbowoen.  Porbon, so fhet, Mo soneL .M conendake from
cmboron. fHalk to abdomumel Rol-Y, Thes {ﬁuﬁon will induec
mu:'na I nbdoﬂﬁ;ﬂ_al oatio o abonl _5‘0.-;9% m The
tnU\th ‘PSHLQ-"'T’L"L;C‘l ’("’h\‘-‘; Lﬂ“‘ ’ Cﬂ»‘.u. 3[‘-0&:‘} Sr.)h The WLULLLH"\-‘@
% omnttvon. pornbon was nohmal , 'as b conbarns the
u.d:ztsiaf— ca d,the souwhee Jb ecdysone.
an%/ termed 'tﬁf\i‘ﬁ Cl/bkamﬁ .aoq;p_z) rﬁ oLa-QCd:L(tS-OYLL
wWhich eausks o -t/ ¢ the fﬁl:?bt«f)a(. individual o mdw :
Ho ‘}‘)ﬁ,ﬁ €S5S oﬂﬁ su&eag&ﬁcd. mowl _‘fﬂa o5 L Qallx F.r (oA cout

ﬁg- Puboon trlees

‘PLG{GQ 0N Lé'{_utl

“ 9]1 1962, kewdson of al  elyteaned 240 mca O'k
C‘ud SL“aﬂzm ecdycone. {rom 4 tons Cd WeLQ AL ak Looo Lﬂ)
01; {(MSJ?L silk " wonam T? m"acu A n&[:w)zlld halr the



1
_— . . L weﬂj&'
matedal 1s o storold -fmﬂnma o moleewlw
5F ey,

~ .| dnab s ack
I Jace, keadson et al C{ISCOVUIL(I hal thus actve
W - ’ ol d

tnackon 15 comboscd ok two skensids o -ee L
aerd m

s dowvalive - cedusone, The dentvative s /F l
n St 4 ; i TY\P_
cmallor quoantibes o the o - fonm, buk is’ Mok Aac

bfoLeaEcaLh than « - eadt(sout ]

o heen
- . ‘ )
A mumben © ecdﬂSom ke maleuals fave 0&5}0
5 | NLC A
- - nom overgruen bues, weeds, faans M Am 5
exbracted i] ) ol

Bunoho, Astoe whieh towe known &S ﬁt“tl{bc'@d'ék”m’,
ont vewy close 1o chemical sbwetune 4o e -multl‘r\-ﬁ:
Honmenz , ecdysone bul \lwnch‘fﬂlfﬂltd 'Ffu teedysone is
inhibiding 4o moamal inseel” ca-how{'h A CiiLYELofngv\L_
(Robbim3 < al;l‘l@%),

e W 0 £ B § e : | g i o .y : p i
= { a0 § £® ! “iryli a7 ("5l - S —— & e o 4k
/ 22 Cherueal Nalune of Jivenile (MNeotinin) Hosumone : -

L e o P " ! o T
patiiie— -t ""“‘"""l_" e T et ) ., e

ConPorha oﬂ\l;i“& AcenelthA tals TH. The chemiecal ‘hﬂt_w'tt
ok TH s identificd {..Hmn stondd TH M 2 days dld male
Lepid orvam_ sille moth,' Hylaphore cowPio | as > fecemoly mbi

tus 2 d .§ old male dlle moth Qmw]{—c;iﬂ,s o fugh comeen-
thabion fb—'ﬂus achve prmelble, abount 23p \Jﬂlds enfn
o thal 61? o female ' sille math 0f the coome €.

In 195t , Willlams exbacted the aelive hl'nciFlL
com The -f/\amywbd mph c:t 2 days old malc Hp‘ Lagxona
crcopio pith cold “ethyl ether solubion and dwenbed it as a
'Ixf.gﬁ‘ stable non- stonol, un seprontHable Wb . Smee tHhaen
d%wzvd* authess in dt fforemt” Hme wonlced Wit s JH.
s{huch«?z? IL.CI iESR?L% Ql.h C«%,dlsw‘vmed\-tr\? = lfm&(\(’
'Ee’lm;;o[ mﬂt’h e .xomno ne s - f?u"?::[-l’.‘ :soi;lr:um ek of

methyl ety dodvedt ve, , s chemieal

st twie | ¢ ol
s 40 ohtoaned .E,hﬂm o rwemb , H
cnd 1avend c_fg}u_l[ C ,h‘ss s s ;1 Gk— vart e b?m(&




Aceount” of Post -embnyjonic gnowth &’dzvzb%mm'e
<

/
/ - —

’ Holomedbolows Gmsects: -
Mosk of ]%t caotv, inseels arne G[aszsi,ﬁc,d o 2

bhoaol 1oubs accord :nﬁ o ’Hd@i‘%t ﬂfhol&fh cxnd
dave,Loqud.‘ ' These oye ©—

i..HoLomfo_boﬁous Development: —

b is comPletn mdfcmohf‘ixogis in which
I

Juventle 5&1@% ot monkedly dipporant {rem adwlk b
%Fmiﬁ ofa conener ond P ;é{i E)Ezm a,Ho;EL todces ﬁ[aff[d

Theee dnges duning the eoussd o) mab&mhﬁﬁog{g mrolve
~lenvo f’”‘f"’“’ adulE. @J : ﬁmltmf[tl.



.:.-.&};I:' .:..‘ .

2y Hemi - Metabolous Development © — ST
A 1o he incomplete 'ma.['amonf)ﬁw 31.‘3)£\ln achniSrHcii
rvenule  has mot dmriat‘u{ ruokle me r“w’. L ng: — :
C% adulls b—cah&n_ﬁs. Theat O“ﬂ“ o'h» develof>ment” myolye
syvoal ngnthhal  stoges.
c% : C‘.Gelui\e&ch , (\aa g,sflwl'a

D":j},@dﬁcm ‘{UK; Melaomostbhosts A Moultfn% L —

o, toomides ele.

e S

LMouﬂina:-—"WLa chamqus 'ihc;l" todee T—;Lau_ helbraeen VOLLOUS
bavol fonmhs and the last [enval Bﬂh.m to fw-f:al
%Jmn [$ fnoom A% mouﬂinﬂ,
A eto.mo%;&ﬁnsis:-ktetamohfgfwﬁ's s the Tum wiueh J‘LL&W
‘ o the '["JQJ‘U'.OCI 015 chamaqes thals todee '
#F’LCLGL ‘B&wm j’ULYQWTL‘l to odull— SE’(L&&,«I', thae ﬁ-fm:d_ mu«ﬂﬂfﬂ
The fmo@tss involves -t %mw‘fk L dﬁ‘vdﬂ[amcml" a%
folomeabolews Tnsecels: —
1> Mewlting % ~me.[nmonfpl-w$f5 ane pbaste pHhenomena
conccaned 1o c‘jnowth. L develobhmends Jb— imseels, The
endoeine MEChOMSM. N wlabis e gspuoth & develo [o'm enb
(‘t-Lc«lL nvaccks Thjw; o}j Alach e'ndg..amc‘im Aluebors that
oJ nd n mseeks” ane 1 — L

Ly Meuo sehekosy dubts of bhain

ny siol glom
v Cph Pono ol (e o)

)y The  oehivaled Nse o] pans inbrrenebralls (Pre), upon
. 2 : l 5l 7 " ‘
.an(ﬁ&m wmuLahon/f)hoduﬂL hhoun th_'nww_.t;adq stol3opim
il 1%&5,5% to newo hae mal o?tgwn-c@hﬁ»wm c:n,d.facftn
ax.onF amshord . In  conpoiid candicca e ced st o'm&)‘zf
(s Aftojd oond then ﬁnom s cedy sitolrobi H |
. / stolriopn (s | :
s & | 4 12) 5 UBeated into




27 The cedy stoldobin JLQ[C(J\;ré{N'h,o’rn 0.0 slimulales eedysial
gand & synfiesice amd teoute e ving impontant
“‘O[H“d“@‘“\a fonmoenc (r‘(ll),'na.m((l WA (_(’ii_sig"_\ﬂ_v()“dm
h\‘)l-ucncc ok NH,M '[).!wccs.s in dhe inseeds ts nibated.

‘f} A Brd hormone , Tuveral fuornmone CJ‘HJ m ¢ 1S
ridleased Inbo the Raemol wi){’a Hem the Heames will mol
brcome adwlt ot 'm othue wosds , TH  sufbresses pufoal
dLEE;anHaHom L T
S}HOJLmurLaR. level m blood dtm'm.g devdpr) m\omk Lo
iy A kudln& emcmhfmhon O’k A 51@q/wmd)mnm'ni\ of MH
C&Mm TUJ_q/w.J‘ULCf I%OJL QKCJ\‘_ mo wlt. Wheenm a\ﬁﬁn,

Tt fon O TH Is (:zumw,ffamon o 2ach moull,

:ttsulh'uﬂ c.ftaf\m.isfm _N'ﬂ_ be v a W .

| T MH => Loy sudadning B sesibion
Z oY p m;m 1 f

% Lanva W S Lanvm

= |
é RemonkK i~ TH cases stabus on sfabih"hi
I M dwmlﬂ msh‘-nﬂ stuge ot lavw,
Lonvod_stage So, TH is eallcd skdwsque™ hosimo ne .

& Dmﬂﬁ i, s dEvect 5mm??: on M ot woad s,durdﬂai
ess the above sittwabion is jws{.‘ nevowed, Lo,

’meLH'TUa ' ?
TH s olm . uruwemuem c,onmnbmh‘on y O}L,QOTn.fELﬁtQ&d abgent T
m adwl S&lﬂz.

VH << MH =) Dmi-ax«a, (dnmeth 1.
Deve LoPm_e_m,P“ -MML In

% acdull Sf‘uﬂe_.

- ;l)tlf)(‘x : > Al
Adull stage
N




“'Q Dwuna laayal d Pu el 'm‘uu.U'“, -
and JH Wil nol- moantam its sl
m less amount .

|

JH  MH

A:meue,: 2
-/ —-“#'\J"W

ay Dag:'nih'on t -

The oecudence of an oxlended imbvrauption ’m.*ftt
noamel  Drogruess CL‘ cdf-tm,e.-th ond C'Q’YE[.DT)'J’I’I:&T&- in
instels, Is common knovom A% dia[ﬁauw{:, SO')\'LC{T‘mCz’t"S
nkoved 4o as a conditlen of omested gswnoth cithon
'mCimmadiowe Cembmﬁ,c , [cwva.;]gufm) o aclldls mseel.

. :D[c\-}}cfwtsL, s oo condilion o educed mckabolicm
wheh 1o gegleeted thvough vardows physiolog
g};g&ahic\hm -0 sy, B s el m{* e
q/bu%c,aﬂce_\,'nihtch 15 MO Tonmbosany o b
sieduction M- mebapolism whick oecmgl n .“LL&JBDTL-SQ
aetions o advinse  envirnonimentzl ‘Bfui—o' nA!

by P(\Afioﬁoaicd. ehannp eloustic Bwiwws cssoolaked it
A PW e a5 Rollow @ —

[y Devvesse i oxadative me laboliem.

Uy Lo o%» bodld ol | |

Ly I{es[)mucincucm'fb exbenmal  shmude.

wy et accumudation in i body,

V) An moreage o inscobs  abiliby to wilkgbond
envinonmenbed  stricsscss il -RU,IJQM'MP(\(J ot {ft RIS

| ———

MH > > TH —> ,)C-\f)(t[ QTL‘JC-
[anvo M %v\]ﬂya,

||




¢ :
'?tm-YmDaLfI.ILBI_tL]J_ 5h.n“l£1. TN ﬂ( ,--‘! 1{),;J €p o

No:nmodld dla aice 15 due o nve)wﬂﬂbm.nﬂ condition 'Bf"}‘

‘mso_ciﬁs, The voouduws stnges ane Lengely Jus onsi Ve o
environmentnl  dgmnals, rﬁuo{-o [ﬁﬂm({ femfamchmﬂ Fu,:_mxdi}\(-(

O aubydbion, These ™ shimuli luen uah ol e ndoerune
blocwte bhwm Which m

f&jm&d s, o rerLa.Hvxa

M, usuR .*Uu. NSC 121 f
eonbrol. ackvWtes Uk v UL O WA endooune

OX 'mhllo‘ih'na O?‘(_Qa_'ﬂ/s.

“Exar n{ .-' £
fxczfn the - developimg ewdruges  anc Sleaced w ndw «
fg)t ’P\mb mod X fiahe o e, e el {8 ]‘yzodtuﬁid

“om —these Ltwloﬁui&ﬁ il ch{)csi L%Lil& cdielr Il enton

‘mlo o "imod dmxw 50,
Hf.»_‘.t.lf{mo; _[qg:p oA A {-o S/Fxﬂb@ Al the

nn'mcdlafﬁ S{l"muimb {Oh Oley LLUP?ILCt\(' g ‘Lm{gc 5_3%5 '

oL Bomonl is a mewhogecheHon , kkneo wn as,
AormoNne CD@ DH is synthe stsed S.L relonse om NTSC g

oxalable in subo 4o {.u\.%4 b LCQLR o in e meale .
This Ao 1S A oo swbable Hme omd

ael- mf)on all e ,wkilz.xrfwd- ae il m ﬁmmﬂ thaet.

ToLouws £ ‘-\J{fo“‘OTL dl—  Subeeso bl )
it acbliwe NS0 into Fw\.‘ vidu el m L \g} abenl
gw \f:mcd CNVLd Lm/@ ’(MF U'L.CL{:D\JIL C_JEJ')’Ld,l lj on Counfe s MEL‘\H ¢

to tpu.[f duu QMAL

Gtis - md Lmk— e mfluenee 6l brain ovea

culpo &30 Q“‘L “Lf’“‘]u o, Tt O e
- hiliHon @_m 0[5 the  ydense % D4 (Fudande

1952)
¢y Honmonal eontnol :—

L}gnsfe_cl:s 205585 O CEJTLOM 5 (JM and  tewmpriatune
gensibive wonely aells on -hind ({mocfodcm@whtch
undot the  Hrobon. €:mJLomnuL{cﬂ sttmull ee shmul ek [
athon cLU'LL(HAé oh mchm ¢ {:LLI b




) snoetodome, in
W The Pnoahsc{ cam swleages the 'F\Dh'mm"r

draemolywhbh.
W Tus .sconelion ~then aclivalen NsCs ot_—
51&(,(’_6\/:,2_ 2ady s1obo m.
Fwdua

> Eode sioblo*-) . oeklivedts A cadg\s)tc\l 'i-[[»wd to
Lvna I Hus toaminakes didpause.

eedy
lt Pxbeanal S Homult

bholn to

CCU.S "m 1‘55106{@duun
i Pnoc[odom-

Nee Im braam
i E;edtisiol‘ho}'jiﬂ

_P_Gdt(,_ls‘r ol ﬂ[m N

Tormunalls dl'a{,c'«,u.s,c. |
1:7;‘1 Pattony Lollowed .lOLi 'Eunofﬁmn Corm bonU;J,{ Lanvs,
vt " ! 1% ! ! £ ' f. : M
Ocbimios | nub Lelig, im 'tmmtnrhna en~val &/f’:/

T2 » - Y ¥ n
/ _:}“_;"p—.rﬂe_r\rt

- AL e N
— e,

L}% Fronmont is !}Lojl'an(‘ﬁ.itt’ .P°10dtkec_[f bz[ bh (11|’71, SOTHE‘HWKQJ
W ois jnodw:nd Lud obdeminal ﬁo' [t

o) Puified  exnaels 6% tus fohmond ane stable wpfo
teupCralic "k ¢t % bul ane  neelbiveded b«,l e ated
ne2ing. Fgh sl coneantzrelion , e treymen | 0y ’F’H' chont
imin eohds ot inkubil  Buosicon MHV]F&'%WSJGDT} '
inaefiveded b\J -i'ono’flotgji*td cny :l.mf_.

/ﬁ(ﬂwhﬁc,mn s A J’P)Fﬂmn {‘0"““"““0""“— s h\;\)'lﬂ.(iwkt:_-‘t wc:ﬂkl_ﬁ
(ft- w 0, cvv and 1S nel” S«)beaxe,o S’F»Ldktc,

7y Bunsicom s Zonsihle '&Oh 'l'(k'ﬂn(rY\ﬁ,d(U?f(Cul1\_3 oy
Mdtﬂhﬂf ol amodkelefor oy mwhd wmalled  ingcats.



Lf' A |

5>J'f0b3 burtsicon acts 1
9'11 E:)LOW ll.Q/.) I (l enend” S&.n'm[_lw o  neken
frobabl n C\Jodn'mr_'r\ mc} them thavel 1o Bhain lay

vamel Aowve cond, Thow 1s o 'tmﬂcdm in felease 4 (g con
tnto ~ixcum0l~.&'mi}b\

S‘j_[:{f 1R ‘", ‘ﬁﬁl.j\f hl“ -

EILULSI.COTI IHCRQHSC_5 ivuhmwa.[L |
cLion oti st

%\%nnsinc amd 1s inwolved Tav e fwdroa
DOPA. Frodivianwooe, Runsteon. produecs He  subsliaad = /{ii

aetion Do PA umbomi[c\,s,c_ amd them {hL.s enian«z 1S
mduced Probab SO T . AL CON m 'ifoJl'MAl‘th
& fnatem which Wil s@aels vt tcmmw] >/

%Rol.& oﬁ NH on Repnoc Redes ol n_-t.tc,,,.h :
.L>' Moy o‘% odwls 1n$,t(|_ts 3LQF)3'U0d,LkCL e ac Ct elleal mannin
d},«.i\in { o, The mh)\mjdo'n_ oh ﬂo:md.s N

ik &
'l'n.s)u'ﬁ is wndov contyiol el Nt The Infee Lui’cd conksel
ot "utﬁtoclmc’cfmt Im meeeks Imvolves oo Aeq, ak events,
ol one diweefed mbo Ahe NS, whore NS S ATl
|anrh,A_QLLC,Qd +to f,nodxu,a arLe akm»ﬂa in Rosomonal

o‘utfmf 65 om  endocune ahaaﬂ

2% The 3 ¢ W}OQ,U(S 5% oo - endo dune  conbrusl o‘t hzﬁ,hoduﬁhm
arL —
a}%muh (oxhumta/mbuusrj) lhet™ m[-Luc nee  bvadn.

by T swde o} ot (Nse) b Conhmlh"aﬁ te ¢4 fﬂ‘%
geencion Cr{" CLJ.Lan{‘jLU‘JIC Lo o,
0y The mode oehon Aonmone Atereted $hom €. A

C@‘a qumdobtof:wjon '\':O\.“ﬂ;af,uh O?lﬂa’n O Q(’u-b (OOCHEE-)
}V‘h:_u_@ enesls oh A {hests oN IMM[mthmn (-b _(g[f(
Jholern In cmu tes ri an lmFOJLf’Mt— feoolorn ton

matrnalion ol) Pl d (ogmlh)m (_runc‘&e inseelts and wihich



15 onehesthated Aongh endooune  Jwgulabion.

177Thest aspiels have bun shudled in a DTJCU&' %—F”k—i@ﬁ
‘ﬂ‘dwﬁm (olow .{Lu{l),ﬁads‘ on anuma ‘[SM'E“"“‘

oy Qucdibq X ;VLOLA’L{II‘L\ar o‘) Bood (-tm mirensie -F(U_EOJ‘L)'MIU:"J;
by thade imseeks r‘h_o_l,\': in SLd‘!\'H"\.C/B\\.S O’b do I 'lel‘ﬂm 121
--{x&cmobd m[;;tx .

b>The dietrory protun slimudates he NSe, 1T Ahest
lJl.SLLC.l'S/ '}.‘O g am ?n@mw T“n ot—em Qn%ﬁm
Nh\te‘l\. dtgeat= He ﬁmtﬂt‘n Hralt cktpr)e_ms 17 'Ka.cmobztmfafn
‘\T’I}UL di sttmulater ¢.a to stelecase mm&dofﬂojbﬁ'n
}—rffud«. Huen aelbs om the o-ocnzj{:tz/a im Hie ov: to
mconﬁoh&t@ Prstern «d@lk.

d}%ﬂ ﬂmm@doffm Sl 1s muwsfs ’.f)nt._&ﬁ_'nt_ ab nlght= Hme, due
o absonec (abu*_h'o@ OL-- 4 W"H'd\oce[cmc_&‘s won’t talw
’f)l[«_@t.

dy gmplamt= o da from donon inte the ablated
meeel— Ln. sebs ‘ seenation g% c@omd,om(;,;ﬂ A
conge c!wun .d -\-Hl‘dkoﬂuusls tales ‘%Lae,a.

57 9 cofhen Inscels , Hw  site of nolle Shotean gidn'ﬁu/st‘s
(s fod— body edls, The NSEs boong  sBtemwlated btd

'fru&r'xo_/r vsle shimudi _ennnonmental s{imull,

Wo—FUu‘.@d, ’R—U\."(wa / ’B“UDCI ./SLHI;I’)L\;] C\t@) :S(.Cf’?,th”_ 'tf‘\.c;
qreunofonmone, T ¢¢ suelcase “tis hormone

e 'mDL:iv h , which acls L.\,,me atal“ body aells,thal”
oome doron! do  Pacmolipm b e ¢ bdng  sHmuwd ated
oy aliot?t.ofaia Posyimorne. 'P]’LOClLkC.G/) oradobsobin n
4\ pranD i vim wf;tm develo -‘wud BWL‘im to
fnc,on_)fao lEtDUL Tj,w *m/

e



N ewo-honamone
Glmmdothofwn_ h’

)
\ ﬂo 12 P)LD ot

WU . tﬁr ¢} Mdluu

o A
y €. ¢
Allﬂ't?'u:‘)iﬂ g
Ronmant / ]{ D

oS Im chﬁ%{w_jl% 5’%
MDM—

b ot Vi
g SBJFM“&

"f')hﬁ't.ﬁw n

\L M UenAsL (ﬂﬁ ﬁaﬂmOLdm]% ]erhun
feftvalion o[s— Q.0

\L Gwna\dofnof)m
Ova)ud

|

'\!‘u'[diocdcueslls falees 'F;[ac_a_



— = . _##.m#, 1::;-, wieTpheoese
- o < [

Complate Mutanomplnct I eoupplere WFTTE

. N ecccurse tn Aclometo - .. I PE ecewre e '7‘1’\:
belous tutectr . | ;!p_wu'_’mg dabolots  tucechc,

2. f—?f& La!o.{.k cfo?p_.: .‘_DUAFr?:e_f: 2 - L?f-e Lyw E/‘t“u@f—! EoHApINECS
| cfelt
of By tare, Pups L MR Ngeoptyoddutt
Acdect+ | |

8. The losoval fugeets cheeo 3.

-

Lremmmaros e A hoe/ |

Stemmate. , a _wa.ru_al
| | g Lomoda ) .
| Eg :M—b.rgw:ﬁ:e, JHou e £g 3"“‘?‘"’"7‘4‘” (o wot ) pe
(Ripteraydie pidopleman. et

s q «cleve Lefs monba)  poececs 15?. AShel

o
raomatumre  (cswved fagheTs QAL Wﬁﬂ”‘ed perto ol
futects |

i Uefa.nwrpkoj?c '
|
|

W Mehmwf:ke::’r re ?m‘-rhﬂo_?‘eby ._»—x_q_gutadr.d

‘.4-,-
6‘

-1 =
Nettrt — eunalpemsrt ._rxc_g,u&:mhmn 'Tﬁ_na At

17 PTTH (P‘m’ﬁk evacieo Trop e &WOMD

TL ?.( tecvretes fnrrr s maeclicun AQLL'YO..C-GC_TQ'PIO’TV
Coeedl e "f- braan . I+ £'frbmwln_+-¢! e anrmcfc. %W o
| fecqpete My (s«uu:au t-h'u? hsont ) |



2? MY (M.&uf-f:v\f“? Horiuoue /Ecdg_sopd)

n 2
2t ¢ ceometmd YT Tl P'-ro?‘ts cmc'rtotq'-)&o«d: gt
nder tfruan labiom Fom PTTH . T2 Akor varrous fuTont:

‘?' FtF enhavcer e wwu{-f-:ug procecs affer ft\-*--

ewnd of ool lattenr o Wﬁrmﬁm Seperes
A~ ?mcvea__ie. o/. -RAN4 P"r‘ﬂ?‘e,:"m p niito chondo~va
cuncloplajue ot freuluwm
b?- ':?# St lake) r‘re(-eu?u e,&ua_:e- %mu‘rnw rn .e/ﬁ'iakw
rf-r.!lt&(:lrﬁcu?(ag_;{‘r“(/? a avl of AP ro Mufﬁnﬁﬁ Agrmp

AR n_g_'hm [

N
-

ey i —

a(ﬁo&c: { proweter (touvear antuwd~ A Prrevenk
ot fernaat on rw‘fo Alecll , Both TH o My (mMﬁcw? N
ave C(ecvetes qﬁcxﬂ»ﬁ TINe (avrval  futten | Bul TY PV Y -
Secretes oY (ecs cecwetesd al The logk (av~val  agtens
fo thal Fhe dintect canm FrudLovria  rare PP of f’“ml‘?—
Tinfe asludl-, !

5‘2__1'1 : Cﬂ'c.u.veu:& /\_nwm.u) . I 2 cee Fecyd 7"m o Covpora
;\‘@-eve_d.bp

©
4. Eclesron P f’.g Lecye Tec -ﬁbm T n.xu::agu«

neuTotecTetry telll op Pl bemlin, T [

dr'recr"La acH s CNX aane

Aez'f'f ;“. ﬁh—d@f-ﬁﬂa O;t oled  cantrely o f~an
m,eu!ﬁpy«% ;
‘-? /\Lfft fo fucrence e © g
= P logAred O f wveT
e P § e
Wy o Plosps aun Tuspertant wvele  fa PTOgTS i ey
Heafuc-f‘r\ﬁno‘n o’l P_e_cLa_g?cx(' il Paley

5. Burtrcomn o o
——— IF (t secreted Avvw varlewy avca

5
d{(;e.uad'w? “pmn Tt .sp-é!t.?au ca/. ?n.c-(-‘-ukl_?,l_
PTO




helps  fo 7 OmA ote Sotenotrcation A 'fﬂﬂﬂ?“‘? o f eurbreke

I % altes {tiviom al -/ct-l-vtuolf\? Aeymrout

e B
(xpeen ' s
Cm;;:;u ke _\7_/\’? \

pTTH

IH

" 4R

N

/—. CATremot et .\
N)

TMRNA +
P’r’b#ejw

S?-v\'f‘k-?Sfcf
N2

Laaqval
thamacthers

)
995278

Laqrva.




