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Q.2 Answer
Hormonal Control of Testicular Function

The endocrine regulation of testicular function, i.e., the production of sperm and of androgens is
well investigated. The gonadotropins luteinizing hormone (LH) and follicle-stimulating hormone
(FSH) are produced and secreted by the gonadotropic cells of the anterior pituitary. In males,
they control steroidogenesis and gametogenesis in the testis. Pituitary gonadotropes are the
central structure controlling gonadal function and in turn, are regulated by the hypothalamic
gonadotropin- releasing hormone (GnRH). Since GnRH secretion is pulsatile, gonadotropin
release also occurs in discrete peaks, more evident in the case of LH, due to its shorter half-life in
circulation compared to FSH. LH and FSH are glycoprotein hormones secreted by the pituitary
gland that control development, maturation and function of the gonad. Like the related thyroid
stimulating hormone (TSH) and human chorionic gonadotropin (hCG), they consist of two
polypeptide chains, o and B, bearing carbohydrate moieties. The primary functions of the testis,
androgen production and gamete development, are regulated by the brain, e.g., hypothalamus
and hypophysis via GnRH and gonadotropins. Importantly, the hypothalamohypophyseal circuit
is subject to negative feedback regulation mediated by testicular factors. It is generally assumed
that either testosterone and FSH alone are able to initiate, maintain and reinitiate
spermatogenesis. In order to achieve quantitative effects on germ cell production and sperm
numbers, at least under physiological conditions, both LH and FSH activities are needed.

Endocrine control of testicular function can be summarized in following points-
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Q. 5 Answer

Signal transduction is the process whereby information from outside the cell is conveyed into the
cell. This often involves messenger systems. One such system involves a first messenger, such as
a hormone, which binds to a cell surface receptor. The binding stimulates production of a second
messenger inside the cell. Several molecules have been implicated as second messengers. A
widely use one is cyclic AMP (cAMP). cAMP-dependent signal transduction mechanisms
involve three separate proteins:

1. A hormone receptor;

2. Adenylate cyclase; and

3. A G protein

G proteins, also known asguanosine nucleotide-binding proteins, are a family
of proteins involved in transmitting signals from a variety of different stimuli outside a cell into
the inside of the cell. G proteins function as molecular switches. Their activity is regulated by
factors that control their ability to bind to and hydrolyze guanosine triphosphate (GTP)
to guanosine diphosphate (GDP). When they bind GTP, they are 'on’, and, when they bind GDP,
they are 'off".

G protein is made up of alpha (a), beta (B) and gamma (y) subunits. Beta and gamma subunits
(regulatory subunit) can form a stable dimeric complex referred to as the beta-gamma complex.
Alpha subunit is catalytic subunit.

G proteins located within the cell are activated by G protein-coupled receptors (GPCRs) that
span the cell membrane. Signaling molecules bind to a domain of the GPCR located outside the
cell. An intracellular GPCR domain in turn activates a G protein. The G protein activates a
cascade of further signaling events that finally results in a change in cell function. G protein-
coupled receptor and G proteins working together transmit signals  from
many hormones, neurotransmitters, and other signaling factors. G proteins regulate
metabolic enzymes, ion channels, transporter, and other parts of the cell machinery,
controlling transcription, motility, contractility, and secretion, which in turn regulate diverse
systemic functions such as embryonic development, learning and memory, and homeostasis.

In summary, the signal transduction pathway involves the following steps:

1. Binding of extracellular hormone or agonist to a receptor causes a conformational change in
the receptor that stimulates it to interact with a nearby molecule of Gs.
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2. This in turn stimulates an exchange of bound GDP for GTP--that is, the dissociation of GDP
from Gs, to be replaced by GTP. A class of protein factors called guanine nucleotide exchange
factors (GEF) assists in the exchange of GDP and GTP.

3. Gs is thereby converted to a protein that activates adenylate cyclase, producing cyclic AMP
from ATP.

4. This results in activation of CAMP-dependent protein kinase (protein kinase A), with
consequent phosphorylation of target proteins, such as phosphorylase b kinase in cells that
activate glycogen phosphorolysis.

5. Phosphorylation of target enzymes results in stimulation or inhibition of metabolic reactions.
Continued activation of Gs depends on the presence of bound GTP.

The Gi protein functions similarly, but it responds to extracellular signals whose response is the
inhibition of adenylate cyclase. Here the binding of GTP provokes an inhibitory interaction
of Gi with adenylate cyclase, which decreases the synthesis of CAMP.

@ Ligand bindA

to receptor )
Extracellula
......o.o..00.....0.0..0000........ fluid
=R 3 .°°°00.o
o'

OO —
O
LR zoo

¥ 7 3574 Ty
BLHHPROO000 PpOCOOOOOOOOBEEAREL L 85 2222 22 5, . Plasma 7530
<

o) i

e Te— o oSt |
L EEL 4 membrane ok
=
¥ @ subunits J
- separate =
@ G protein subunits
activate or inhibit

o iy
CELT 4
— @) Ga releases target proteins

Q..
—— GDP and binds =)
(| —=== GTP. activating
G protein
f @ Ga subunit
GDP

hydrolyzes
Subunits

its bound
GTP to GDP
s and becomes
recombine to GO inactive

form inactive
G protein

Q. 6 Answer

S/ W/?/ He e sreo7 €S

ot :‘/5.9/ A ¥ Ceosrr, éouzza/s

5 7 s, e
o leveeiil Biflres e D N /€$ P orsesensts

¥ ; é{cl/j
7{a4//'/(770 a besic stewucliiee oF rcey Sferz
7 L 3 37{ ey 'c/ At/(.é:z,cg,
as  cyclo perclarope wfy({ wffe,ﬁwv% vepe sunp ov St
.

SAe stescord nwclees

— ,Sz“ewcw/‘c/ ancd %\y)z&/?:/ 7([;)}/”2(//1({ L S e, - o ors
by Ceormds 'f//';?g wrHE trtrracelliclas Sceceftirrs  preesesl in
%c: /M(Célxlf =—d Orz()/, 25 _BOjl cas es | /)@7{/&/%5 q[go V4
%!/C%éagm
— Srrall Lrockos of Srcee sbeeot cor LSflze -V%My{ bl sl
arn 122 (e > srerrsecrre _Zo bov —éé _}Z{([M/[
- 7”7{? ernter Qg/ (Qﬂ»; éu:?/ )710/7/7451‘ %4.‘7 Q(:{é'&/? 7% cels _P/z/«»?/
Frove Sceceppors


http://www.pearsonhighered.com/mathews/molex/gtp.htm
http://www.pearsonhighered.com/mathews/molex/atp.htm
http://www.pearsonhighered.com/mathews/ch13/capk.htm
http://www.pearsonhighered.com/mathews/ch13/glyphoki.htm
http://www.pearsonhighered.com/mathews/ch13/c13moag.htm

- 3!‘):64'32 oA shewoie/ £ ruiloar stetepitbys sl 17
seceptors acé'va,ébh, and b roxslocalion o chromutsy

- 7he é/W'{;g of shecord -swcihtor complex 2o chiomatsn
CONA  and associcted, feteins) swsilte o e - sechessior of
Yeale gene and  increaseed m RND gyahesd

—bacf scedehbsy stosaordd frosimone Hfas i owr .3/6’0%;(
Inbracllider sceceptosr THies seeccpter .zyﬁea‘#a.-'g clefenrrsnes
whether @ pasdycudar Q’”é/f’ wll susprd b e
Stesteo/d.

— sl of - RNG  and S ,gaéggwn/ /{)zoc&ﬂff;b” of .
peaksn regudre  q  metler of Fotens a’rdﬂy@/‘ééf
ﬁc@ e destec!. 2, mﬁﬁm&f, ocbone of rwsl Aprracnes
N mtmbscone Secchtors swsell £ on Lrmmadiate prrocluctis
of one or mare gecond eSS

— Steseord  seocofibors belong % /M/emémé« of tronsachn

“zine Jipger” pfouakes.
- After éi;,aé'gf of Kowmones Hese sceteptor freetelns

Go- collee! "/ébaﬂd/—.‘lw{éa/ v rson sz Hectors ") wlleerce
gene exprestion viq assoc/atsbn s ,9,650’/% DIV elemerts
knowr as HRE




Nen - genomic_fathuay
= Namewowns steae! aclions  axe ucr'?ﬁ@/é/b/ -

— Net oll sbeserd - ,zévéoéf Ontermrcloons tnalive  intracelluter

stecepltors,
— er}iollé ”’C‘C' 7{1’1 71414/(’ J'mrrzuxf bé PRI é»'&-?luz - ”'w_uél&(/n:)/

effecth i Some A?ef el

— THie membone /s/e'wrt/ chgézaﬂ—_f c;/wa&‘z ﬁ;ﬁﬁcy]f
sewnd! Hwesbénperr 4%«344.’»73 & alter (V7 chonnels @
bodice ter sapid ehfecl & His tanpel /43

Q. 7 Answer
Anatorny of of Piliitey Glonol-
- C’&mﬁaféf’/ of Aissues j’%f are cevvecd Lot Two lyeese
aﬁ?/’h& -
Anteriar Lobe — Adenty .
Posteniar Lobe - Nwwé}o/&w

- A poplysi i gloncidler s
£ NW{?WJ cons/sly o/ neeeeonal froesses gyt
Digites Fooom newncns Uy He Ayfotlobomas

- wafg&’ﬁé&ié 4 derjved frewy  aref echideny o He
Stomedlan  Kknown ¢ Radhde s ﬁa«f

- Neweenal Comporen?s arlses fowm He nowpal ectodbvm
of Sthe floay of foebrwars.

2 JJQMM/J can be subdiiichel ik Hive Seeprng
1= fares distals
2- Pa}a; jlée)zdlél

- Fans infermedia




- Two Mbg/ia/bg Con be idbntted bn Hhe mw%&éqé
/3 m’/vmu ey Imedis; et raece

2. Brs prwvesq

Adeno ﬁ%ﬂﬂ«
o O/M} - Aakran Lobe
%Ijﬂéz vl . - - -~ Infermedele fbe

NW&W

recon an/ v
Pars 1t g:ma } — fosfert/on M

{; 054%1.‘31.’94; o /

_lmisls of MM (/oS '
/- Fass Jf//c,mfo af- ,Q:/-c.; portorssmeds 3-ngﬂ.
I- RBores Myberelss - .
- Consdly 07[ %ﬂ ’A.V‘f)? .C;‘/‘Cé&, | SRV nm/A Ll

e fordod vl of S fordel gt fas nizn o>

_ Chornadosishe of bl Febuapod Vet frates.
_ Busence of @b contlnirp ddoin deepic Fosrricvnes
Sugaced Hal & 4 Wl{ on extnsion of farz Akl

- Recend stucdes J/%Qg/ 7%4/ /évd besrales  Js oy /m;ﬁ.—u@z/

iﬂzg belweer e pfzml/ ‘?éfzd/ el He foadizetty -—sfu‘-c-"g

9- Pures Ztwrneda -

-&éx e gém/a/zw 74 vf,ﬁe apbears 47 Mo puommalion

pases  drtermedsy and 4 %/”Mw{é S patlats /m’/z/za%aa /o
CMsH) sevwtron.

- mammaé, ol~ MSFH M’Ild/ﬁé{ sk bl , knowsr af .
meloncgly | 2 yrtiesize milet salonss



2 Jhous Histelis.
— Five colluta .@6&’ e froesen? ozz:ﬂ/ 2%4 M/aﬂé/ééyé/‘r
Secretrion ooﬁ 8/ ﬁﬁ/f(é.’? _ﬁz;é/c 3 S7 /P TS LCR
/= Coxtscatowprss (HCTH)
s 73?”“”{’“7‘2» Crsm)
i v 7 € J%Q;éwémqé/
v - Prilecks, (222) “ » (6#1)
N= 6@/74404{,”,/5/,, G. Fsk
(6THY % Edy
= T addibon -1t 2ecmekosS Ly frrs  Lokesmedia,

4 dlo indyckes 7 M/Z %&mu:, .
B WP ke omrnine . arid - PRI O /é"é#%‘é B s

liderr Yppes of Hie Felnodyfctsfuser -
L2l > 561707 oo fil
59 “’éﬁ?ﬁé Crrommrnconyvts )
RN avzéij
> Byreatseafhy
= Fe pdvitual poth ave oo swfooad L5 a3
- aci /M

all Lfes  tewmore | cfeigp chemclnitr
Caxé‘ea%fa:é/  Caxbratrcfvs (DcTH) Bas poHf
7'%)5&2‘):@}/ THYreatons (7354) quo/;gj

Pt - pepacisott  FollidncpinFSH) Bascophl

L 37~ gonmrtobutt — Lickeohin CLit) Bascphsf
Lactotoehhpammebsspl)  Beolochin (PRL) 2 cidip A
Svmdézﬁzqé/ vG‘Jv,“% {éywr(éﬂj Ae. "‘4’%{ e

) 'Z%ZZ,”M_/ c/m/'_#c’eéa_o_ oA filustary faws c}wél;f_% )
Suéa//‘wx/i»_& of d@fﬁ/’% =

v )aeg/vfz

—» /\:(:Z//'aﬂ /77 1tlrr £€

> fazs ril7ve3q
_ Py EIrIItEs L £ prerred oprAeszilors W‘a/;
- fhrs premyesSe  <f 23 ,53”";5/7 b o it
0 s s aposed o7 capilloes, bl =
axonal = #b of rewese s R YO0 Lt
B #ﬂ/om




% Va fwﬁ/'c_/'/tzzﬂ_»m/;ig -

Mo mom/ﬂafz'oo ﬁwﬁﬁwé’//? zé‘zwf/'c 75;;,,,1@:15’ are mm/osec/
of five fepbocde st . (Mol wt = 32 kDa)

- B:'o@f/'caﬁ %;c/}/ - b Oves don TSH ond LY <> pemmels @
qbauf p47) /m'/aaéﬂ wa”uuaa )%a/ ofI’S// 7, a&nu/«ix & 2y

Eact glycpseattin Drecpic Frvsmondy consists o o
subunels L on q-yﬂmﬁé ond a B- sbinih

| 51
°<,L,H,«o(,ﬂﬂ——w~c< FSH

)

s VNA- LIS
} 7%2 ‘X'MAWM'/ /J" ./'rlm:{'(a./] om/ ﬂ- ,gz/éam'/ P Jjﬁcb'aﬁ'_
- B -subond < Impex tornd S ungue é/b&f/'ca/ olj'w'é,.

9 LH | fectiors - .

~ syt of antuegens 41 bl als  ond Fomeles 4
cansed by LY olboy on Hstes and QvRTE.
= LiH dc2§ %aﬂlg/ a G%)m)é//r-éféxec/, cHMP /3466’70/
messe e Wm
- Gopwle scelpase (Xf':evm oelhaze 4o rals ond ovdaforn 47
Jéﬂm@ﬁ ) alsc u  und®r wn/m// 0/7 of LH.
- LH  causes 4117»”7;0/7 0[ Corrpies Lutewrr Lovons .}fu/éfvca/

ovarian  follcles Jzem//z/'f?/ ofter ovwlatin . ond @b shmubele
Cerpus Muloyrm Lo seccele ﬁm%yzegfem/u

3) FSH ! Heboons
lihe LH, FSH bind Lo @ mumbrare xecefptor sl
Jf/‘man c AP ﬁmm’”f/;'&/? @y a ,&%0/:(/ ﬁzﬂm/;.}éJ?
SR ﬁ;v/‘man' Jnvalbed m‘:% V@m(’[t) /ﬁ)rc’,écvza%bn.‘ |
Hat <5, ovenan Uiele covelipmen? 27 Loales andd spermatipensss

gn  malis.




- Tn kmales | TsH abeo shmulsdec He convesion oF
andecgens e é&?‘dlq,ffﬂg

P TSH ! fetrons -

st alse cherals Via a QP - dependent mecHondm
4 frcncase ,%//zi%fw of y}é,m)/c/ Lonmenes, catie
seelbase of stred #{z’wlz/ Aummernes o,,/g(wﬂr/wv-;/&
Ireeease rocbdle  uhtbake [;g clls of Hhe ﬁjyze/t/

- Memor mé;ﬁ/ Mlz @ st -4 TSHs | ene ek V\f}gt),"
v/ Qﬂo‘(/'aé.f/ A /uﬂ%véj/c:a/; Cetrtfoins Anotore @5 Guaves’
disease . :

- Nawd {TSH  fas a l‘lbé;?v?/baj S ll-Ofs oA about O 95
howns. The go called fagy - oc//zz J%&wk/ M»ut('afm (2275)
v Gowawe’s’ ol 3case 4/3 a é/'a@/ca/ 74/;4- /vé’ of -5
o,

obepory T Tucpsc Hormmonss - (70 £6120
_PRL and GH axc [arye ,,s/;/:z/aé - /»{éy/p}#z& Ameones o

& jm;'lﬂ}? X-?L.}wcﬁ—ou

- Boff GH and PRL %awe Ceorn 77 e%fff o MMDIM
(seenal famchon , Jatesh A af flasof abserft b”), selechve Asiue
Gl (paastele pland eba ceotss glond ), backiHoy. ond
oHher processes,

- /*’Ze'méﬁrwzz Mc?ﬁé)ﬂ fr GH ol RL avce. mmonomen'c
/beéfﬂx Al spar A all sreopboeone wné« once

= ﬁ’; do ne? echrale ac/élyéyj ; ryc/age ;

:‘Cz%—H zla-&néﬂ a/;écé /bn:d@'” retabolsin ond G’é‘cvém)/éé
baloree . Tafz&c (acrébnsl %«&m&d@fé/ /ﬁfﬂ %
s ‘ 2 7~ U\ & £

:3‘ MQI{"‘/ni ’/78 Lozl .xzwfzagxwu /‘b/{{jnjp

4



At whe  cverhwdlithon of GH  dwn'n

‘:iz/ /Aaf‘:f:é/ o&wzfé/émjn/ eads _& ve/;;on/f’;zm.

S/ acﬂéﬂ, excess GH -8eceel70h M s aw&m,%f&‘é"
_ Shont stalice /na?v)t//%téf B 17 a/é/ilfc/.'zé,yvét-él/d
of Gt /wa/”C%‘O” ay o a -/a’;iéuzl ol e Lies
b wespornd B GH ord .gmyééern BopraFormoclind (luoh
%'m:bzo;he)

— e ﬁ”ﬂ”{;?é’m of ouw/)zgya/ﬁ' Fas beey explasme! é;f s,
Q b‘é’/ﬁ? ay 9 4/0%/0»7/& fm(/}%m;.?/ﬂ.

/) ﬁ/—él’—/ﬁfy mecfam;m; Vrew 0707W"4b” o g ¥
42)/”7&”6 ma?/ mdé‘l?g’cam G H- 4ec)z¢(4’g? ,Z//)zavs 0/
aa!z/zoéﬁqéﬁéad , '

- The éMk/omfc ér/éaﬁgw indieates He ditect posss A’é 75?"’”
n verpreclecton ol GHRY ov ap yndernfiodd cHey oA
somalestetsy (cu selease - 4rZbiFng Kosmone)

PRL -

— Gopssts of :s’/'gyé c/a/}, of /99 omive o,

- W procluces q ucz,,,-eé of dshrchve ochors n ormad
ludlng ellect cuccited wil sefrcdichay, P,
Emaregudatyon  opa crAegineen s

- Faritennpese FRL U - §2077G/8 K ey ok
NVarrgpy /ag,;;ca/@/ 75?;05 ond aj‘;/nzvf/ 7@’7»::/{2@ g

- The best-bnowr octon o PR 4 o Machserse oAt
o ?fff/ /)zo»wwv&zz géﬁa/

—PRL shmudetes pr cg,w;%éui, alleclar fieobfrratson. ond He

%y/zﬁ’i&q of milh ,é)zo:‘é'//zg (casesry ard/ actollberrnss)
Ty dome sp. PRL may iflacnce He Sphess of prpesrie
é macid ﬁ ié!iﬂ Zﬁ' e [:ﬁ“ £~ oL

s
) w/zo'm_o/dd




Colegory T bore Hommonts -

- H3 Caf%yay Ceopiprrses /3—6’4/&70«/ %M/fza/zq Aesrsyecl Fescor
e  some preceonsay o porotosmmuone £nowpy @z :
Wﬁé/b@g@qw_ﬁé& OF_POMIC | and srclinctes ACTH, 15k
LPH  and B- enclanphin

ol J’? Ca}’tl’.o:tll'z‘?o N—fPJ’M’/"’iﬂ = No év'o&?vﬁ/'CG/
of pars c/AsA//';/)ei} Porc uchgpmed ke
AcCTH @ 399.)

-3
A1 a.q. LPH knowinae SLPH (('Wma'z

B - Cnaleor bl V= LPH (1-58 49 oF

(6/"9/9"#—0‘/ MPH)
IB-LPH)
- Sy meloSeatseoper F 5 ot - Sk (xesiclee 1-B oS 5CTH)
hasis Indoomidin = FET
e e et Garndbeetoefrs - it (e dice 18-3g
pepticle (eLiP) of AcTr)

I- Gubicatecprn fcrm)

- @%ﬁ@éwﬁ/'o s mudatey fé ofé'té»a/ Coschoy Lo Becrwls
‘?@wm’uéw‘aé Cearedssol and fas caschcostenone ) Fnwmones Haf
aller poeaterr anel cenbolydratt  metadodiin

~ACTH  comsish of 33 omine aeid i q«s/xéaé pebbcte c o

—Z/ﬂo acicls (-93 of Herir dave fedf é/’O—&"_f/’caj 004‘0&%7 /~73
e Jol b ﬁ%?/wﬂ/ LS -l Fug very LK e 7/-; aaé’»,&
- Melaretselyy (o omisiy

= ZZ& 1 mcels , Ve eﬁbé»»za/ retors,, Mf/y Y/ e

Yhat 2ustbess ; A .
X /Vs:?f% wMZ s M'Mé ﬁwa&aaﬂ&w oy T e of




— Endorphlng  funchon as nwomedidetors oF setoutonsmits,
w/%'/; % c’g/zzﬁza/ DSz ol Wfb myg Hioes MM”~
ke cchons.

- W qddibon 4 Heos tnvobvement witd pss percefohnr
?ﬂ(é”-’M}lﬁ f'ﬁ'ﬂ{a’#d’ .}cé%_a,gz o/ Wﬂ&%ﬁﬂ%&zg
af/écé'gg Fropic %)ﬂrwn( swlase ord cor mALF
Olvwéc//; W ‘

Vasopresin ancl Oxvu'foc/n‘aﬁe Hhe Prgfa’t

f’ﬁ‘f"éﬁ’ﬁéﬂﬂ e —

- Two /w/;a/éf///a@ 2 ,9)?-/04/'/7 o/ e VQJOﬁ)w“ sy @G
/zwzaﬁvvmm e ,gv,yu%g/;gec/ J e SOA) arnd S Py

- Most of Hase newreons ﬁ"‘&’fc/;/{zw avony Lo e
pans  pesvosq d@/ Said  Fiisap wEmead b Ve

mzzc// arn  eprw nin .

- Neorapeplrdes arwe stasw/ Inle frems S@IWOSG oxd cop e
sweleased fron Wjec;nz((@;y Iweezenal e/?"!"eﬁ"’ C’Q/’Zﬂdﬁ/
it Y ‘?emaj cisrcedlayon.

- ﬂré/}oa'r) an Listraumented sele 4y Mmu/aﬁ/‘rf pr il
srelease #Jlﬂ/)] J%e 0 Ity ?[bﬁd/ y)ﬁ:&%p% Gy S hon O
(ontnacile demenls of breast; . .

4 ()xe{/ct, i also 4}7}71.44/6/‘*} wlerr/ne w/z'/?;ac%b/; ond Hiwre
ﬁ)ww‘c/b! a myuh enclotyre Jﬁ'mu&a % Ve preocess of
basleplteoh o wz,uéq/ ke 4y waker saterfon by

) Zdﬁd(}f{;h 0/7/'/;%'1 “’M"{’éﬁ ,Z/éq,és o/)ét/é l’;b//;%t/



Q. 8 Answer
()
== Ioa//a/f Y (0-,{.7!0‘/}5/0«!1%6/ WI‘:V([ Na+ CNq—I ’%7,/”4 ,é,) aJ{
basal  membsrone  and ,é?agg&vuéz/ avwss He obkal puamborene
il He  collorol @ an epical /wt/en callec! ﬁg;_q/j/ﬁ
_ MNMusze 'G‘ w ﬂ(men —> Lxrceas€s ﬁ)zuo[l/cr{bb of /enafv//)
and ulbrnle locline  uptake Borrry blloccd #5cee238,
i W/g wﬂtel’bf)tﬂ—é:ﬂﬁ of /'x/té " %ﬁ:/&/ exczcoé /'[M‘W
Lovels éy Lo L 40 Fmes . 7
- Rbeit  witf perdts .gma/wme Aove cdefectve gene @
wre upable B seehess 1ol op A ﬂ?}w/c'/ f(éﬁc/

m@-a?} : jﬁ

(Ig-'r#
(z’ €=9Q ¥,
{ o ‘(
~i , Zf f?gfté
pc,éw&!

Fig. lodine uptake by thyroid follicle

TFRO c Yzes éﬁlzofe cxdatron onel scedbchor of M/'cﬁ'ne
/wwiﬁf o Ho 0, Jﬂﬂ)?ﬂ/’/.( Jeclicle Jtéacé ‘-Uﬁ% a0,
b By e indde  whid  dr dory <o ablctid o Gposine
SteSidues 'ng ) :
One il abbchs ot foidon 3 —s 3-meroioclafpeoave '
Second raline altfochs d/éoy,ée:y,j EE 1Y O,MWM (pIT)

DT + DI7T —> T/,



(II) T,and Ts
- = 1
H;‘.VL-'«"}?,[/.\'_CH; - z :f:iw, '/';gvf)_q/)/c‘

-~

I @) I
= oy \_ 22
o- K_‘ —CH—C o S~
H &g‘_r/ (/{: § \{J,‘,U” = N \ HO —\ C” (‘u L\d
NH, »—’ o/
3 - /“7C‘1711/l‘z‘/u‘1}<.’14=~3'/);€ t7) =
e - lﬂ)//a’/c; /«mw’x/c- Drr)
VT + DT
J

T1@G) T(jj

1 (3 T (3)

-0 S

H’Q (_\\_ru ~CH-C. & - HO (\5\_,7 \\c‘u—f‘%

O Suter> 117 > / <« 2 /\/// L'/'/
T(s) de ok fpon T (5%) I (5)

gl ! , . 2 )

5,3 - Lw'/c‘c(lu/ér.-«”aw/?t’

( T 75 35 [-;_{f,?m;ﬂcé\)/éyu?///)) e ("/'2/ ; /,{Og 2{.‘,&//,(‘_)
3 :

Irnney - _*r/})z'g
3
C.AC;(—"C// ")‘3 on

1D 5 2 RED)
== =0
030y oL Operi-ti-CS,
_[(5 ) s/ e

,

2.5 5 [»,/'/‘ac-/a'/é;.’fwﬂf'ﬂc (77 Rovers<T,)
¢ A

The first step in the synthesis of thyroid hormones is iodine uptake. lodide is taken up,
converted to iodine, and then condensed onto tyrosine residues which reside along the
polypeptide backbone of a protein molecule called thyroglobulin. This reaction results in either
a mono-iodinated tyrosine (MIT) or di-iodinated tyrosine (DIT) being incorporated into
thyroglobulin.  This newly formed iodothyroglobulin forms one of the most important
constituents of the colloid material, present in the follicle of the thyroid unit.

The other synthetic reaction is a coupling reaction, where iodotyrosine molecules are coupled
together. If two di-iodotyrosine molecules couple together, the result is the formation of
thyroxin (T4). If a di-iodotyrosine and a mono-iodotyrosine are coupled together, the result is
the formation of tri-iodothyronine (T3).

From the perspective of the formation of thyroid hormone, the major coupling reaction is the di-
iodotyrosine coupling to produce T4. Although T3 is more biologically active than T4, the
major production of T3 actually occurs outside of the thyroid gland. The majority of T3 is
produced by peripheral conversion from T4 in a deiodination reaction involving a specific
enzyme which removes one iodine from the outer ring of T4.



The T3 and T4 released from the thyroid by proteolysis reach the bloodstream where they are
bound to thyroid hormone binding proteins. The major thyroid hormone binding protein is
thyroxin binding globulin (TBG) which accounts for about 75% of the bound hormone.
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