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-mzm tJULOGUES

IntI'oduotion

The proparation or radioactively 2obollod biologicnlly activo

pcptide!! i~ of considerablo importanoe tor b9aie roaoorch. When

dealing vith ncurohypophysi.a2 hormon09 nnd oo~o of thoir O}~­

thotlc analogues, tho precoduro usually ino1udoa t~1tintion of
hn1ogcnntod derivntivc3 of tho oomyound3 oonoerned. L~.c?st

oooos, thn ~logonntod dorivative uoa proporod by uubstitutL~3

Q hD2ogon £or tho hydrogen atem ~ tho tyrosine reGidua of tho

complote poptido chs.in (FLOUP.E1' at al. 1977, FIUKER and S!lEC".:(
1978, L~~ aod GRE~nfOOD 1962, lm F~TE 1958) ~~thor t~n

by uoing hn1ogcnntodtyrosino in tho nynthosio o~ tho poptido

(KEn! end TEPlJUl 1978). Savaral proooduro~ bavo boon olaboratod

£or tho iodination of nourohypophysial hormonos Dnd thoir auO­

loguOSj mono- as ~oll DS diiodo...darivntivoo havo boon thu~

obto~od. In ardor to achiove hiSh speoific radioaotivity of

tho rosultant peptido dorivotivo, it is noceonory to uoo tbo
purost possible precursors. Tho uso or diiodo~dorivntivo~10
most ouitnbla in this respoot. In tho prosont popor va oo~pnro

savaral mothods for proparing and portly chnrootorizing cnno~

and diicdo_derivotivos of neurohypophysial hOTOonoo cnd Demo

analoguas used in c1inioa1 practico or plannod far Cl~lio31

triols.
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l)_l,_A"ginino: vc s cju-cs edn , is-L-lysluo! vuuopr-oeadrt , cxyt.ccdn and

H-c;ly:::-;t-l-Clyo'Yl-Slyoyl- !"S-L..IyainO; ·..r.:l~Opros:Jin, prepared :in

L62ih'":l, nor-c pur.ii'iod by IIPLC. !.S-L-.A.r~in1.n.o,9-dosSlyc.tn::HuidO]­

vacorc-oacLn lIO:J pz-epe r-od in tho Instituto or OrgDHic Synthosis,

IUr,::l.

ncou.tto ami Dj.a cu asLcn

A occpaz-Lecn wu a reade 01' throo !Iimple mothod!l tilth rogordto

thol:!:' ct'r'Lcncy to pr-cpa r-n diiodo_dorivativo.s of nourohypophyn:tQ~

trcs-monoe anti thoir on!1loguon uhich ora thon uaod as peccuz-eoz-e

ror cntnlytio tritiotion. 1110 rollo~ing mothod3 UDre unod; iodi­

nation u:lth elemontary iodine (FLOURET at 01. 1977), uith iod.:1de

in tIl:- pr-oc cacc or IodogOJl (FllAliEll and SPECK. 1978) and vith

iodide :ill tho pr-oecccc 01' Chlorafll.i.n:0T (llU!1TBR and GREtrr!Ili00D

1962). T.!lo reaction product:! tlaro Omll}"sod by moons ot'rovoX'ood

pi'..alJO BPLC on u 0. 1, .x 25 cm oOll.Ullllpocked 1dth5pnnootadooyJ.

.::ilic-:r ('::;oporon s:r.x:~, Labo!"'..lttl:t'j L."otrumcuta, Prugua)urdnga

VO].l JOO nodal pump, und.ver-sc J LC Lnjoe eca- and UV1f t, va:1'J.oble­

-t10yolo:Igth UV monitor with n l0;Ul £loli-tbrouSh 0011 (tho npp::t­

:,otu:.J tro a mnmU'ncturod by Developmental Workshop o£ Czochoolovolt

Acadomy or Scionoos). E1ution vas perf'o~Od isocratically at

r-oom tcmportlturo using a methanol-water system (4:6) oontaining

O.l~ ta-Lr Lucr-ca ce tdc acid at a f'lov-rate 01' 1 rnl/tnin .. Tho mobile

p~oo woo posnod through 0 O.5;ummombrano filtor (~tlliporo

EAWP) ond dOgCDsod in vacuo ..

All "tm'oo iodino tion mothods tasted rosul tad in 0 mixture 01' tho

rc co hormone \-lith its conod.cdo-, ond diiodo_dorivativas. Iodi.no­

tion in tl:nproscuco oi'Chlar:lmino Tproducod a number of' u:J,­

idontified o~idotial1 by-produots in oddition to tho mono.iodo­

dar-Lva t.Lv-o 01] the main pa-cduc t , oven though tho reaction time

tsa a short (1.0 e} .. .IoclinntioD usirtg e Lemerr t a z-y iod:1.norosultod

!!l:li.:.lly i.::J. t!lO !!10:loiodo_dorivative, and only 0 smnll amcurrt 01'

oy-pa-educ t.a 1m:> Eor-mod.. lrhen mora iodino vee us ad or tho ::..e_

n c eaon ti:>.1D wa a pa-o Lcrrge d Hi th tho aim of' increasing tho y.io1.d



5.30

0.94

DIOT

29,37

Figura 1. Chromatogram 01' tho roaoU.on mi::.turo o!'tor
iodination or oxytocin~ing Iodogcn

or tho· diiodo..derivativo J tho opposito WQG achioved and !'inn1.1y

no ahacebnnce at 280 nm vee noticnblo. Iodination in tIlo pr-os cn­

00 01' loctogen produood almost no by-producto and tIm yiold o:f

tho diiodo-dorivntivo oould ba inorcasod by prolonging tho ro­

aotiontimo. This method thornforoprovod to bo most ouitable.

nceevas-, it vas not possib1.o to plato Iodogcn in- sufl'iciont

amounts onto tho un1la of the reaotion VOQsol, bocause only 0

thin £~1m adhered to tho valls. Wo thero:foro porformed !'urthor
iedin9tion experiments vith Iodogon in aquoous suspcn3!on Dccor_

ding to thefollouing schema; 3 tJ18 of' poptide Vera dissolved in

1. ml or 0.1 M Tris-HOl. buf£ar, pH 7.5, 1.3 ~ or Iodogan vas
added and tho mixture agitated, 1.8 mg or HoI dissolved in

200~ or tt~ter was addod and tho m~turo uas stirred occasional­

ly in the cour-se of' 10 min. Tho suspension von contri!'uged ;for
5 l!1in at 10 000 RPH and the supornntaut voe !'ractionated by HIlLe.

Tho results or thia proceduro con bo soon in tho recording of

tho saparation or the mi~turo obtained by tho iodination o£

o:ytooin (Fig. 1).
Tho identity or the individual peaks uas chocked by measuring

the UV spBctra (Speeord, Zeiss, Jona) , taie iodo-derivatives
buving a elmracteri~tic bothochrendo ahi.!'t (o:tytocin:,
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lOSt:

6

;{" t P!! 6::27If.5, ~og£;::J.15j monolodo-o.xytocin: ,\w,plI 6;;28:a,
m:l::t tIm;;::

:-:3.37, A:~~H 12.2_<305, log£, =J.61; diio~~-Q.:r.yl;oc.in:l:~iH

86 - J JI _l v , PIl 1 2 . Z J 1 - 6) ,. b:: 2 ,lor: 1:.;:. f,.< mnx, ;:.1 I lost ;;).7 • J= can I) aeon

in FlG'_ 1, tho method is hi13h1y of'f'octivo (tho yiold boing 5:3%

of DIOT, 16% of' J.[[QT ond 21~ of OT) ami rc-cduccs almont no by­

-pz-cuuc t s undot- tho m:ild condi bd cna used, It is olso obvious,

thnt r07orood plmGo llPLC in convonient for ~opDrnting iodo-dori­

~tivoo of nourohyvophys!ul hormonos andthoiranologuon. Tho

introduction of' tho iodino atom into tho molecula loads to a

Diani£icant prolonGotion of tbo retontion time. TobIe .1 states

tho cnpocity .factors for 011 tho poptides studied.

lie u Lo c Lrrvon t Lgn t od. tho influonco of' iodinotion on tho bio.loSi­

ca L octi...,i ty of nourohypophyoiol. .. ll0::'I!l0I1os ~ ".In:.. tllO.(:l'~S~. of'

8 .. 1ynino vnacpr-easdn , ue dotoririinad binditig and activation oJ:

odonyloto cyoIaue in tho mombrnnal'roction of'thorat}ridnoy

cOllul.lo (UUTLml at 01 • .l983) ondb:indingto~hocombr0l'l()i'r~c­

ticn 01' rot .liver (BAnTIIoto1.<19/j3)(Tob.2,J).Th~~o.~~o­

duotiouoi' one or two iodine ato~ intotlto or tho position af

tyrooino siOli.!'icantly deca-oa acd the binding ai'f'inity of'the

!.Joptido in both moetu-nnc sy,!)tGr.mby nppro~tlJly ~hroo .or-der-s

of' ton.'1'hebio1ogico1 activity of' tho iodo_derivatives o!'o:ty..

toc~ von determined using tho rat uterus in vitro (~rnNSICK196o).

Tobla 1. Retention ofnourohypophysio1 hormones,thoir
Duologues nndiodo dorivativosonSapnron SIX C 18

Poptide Capacity Factor
mono!odo diiodo

Q:rytociD

!.S";Lyaio11,ol vcucpr-caodn

!S.. Argininei va aopt-easLn

IB-.~G~et9-deDglycin­
onida VDaOprOSo2n

n-Glycyl~a1ycyl-Glycy1­

IB-1yoinQ!vnsoproasin

4.6l• 1,.47
1. 28 ,.80
1.02 1.51•

l.60 5.46

L21 :J.81

30.24
8.98

4.62

+ Elutio:n l1lJ.:J no t; a chd evod by 1.0,% o.othanol.
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Tabla 2. Aotlvatioll of odouylato cyolaso by iodo.doriv~tiVos or
LVP and their binding to the Tn t kidnoy mombrane soys tom

Poptido

l8-LYSin~!VQsopros~in

i2-(;J ~_Iodotyrosino)·,·8_lysin~­
vQsoproaain

r2-(3',5'-DiiodotyrosinOI8-lysin~­
vosopro.9:dn

Adcnylnto
oyoles",
pKA

8.35

Bind.ing

Table 3. Dinding of iodo-dorivativos or LVP
to tho rat liver mombronoeyatom

Peptide

[8-Ly3in~vnsoprossa
[2-(3~-IodotyroB:Lno),8-1Y81n~VU30prooSin
L2-(3',5~-Diiodotyro8ina),G-1yain~voDopro~3in

~funoiodo- and diiede-o=ytooinuuore £ou=d to be ~ld co=~otiti7e

~bibitors or tho utorotonio aotion ~f. o:ytocin (pA 2=7.2 and 6."

respaotivoly; pD2 rer oxytocin vas 9.').
A1tbough tho iodinntod dorivntivos or neurohypophysial hormonos

interact ''With tho rooeptors concerned Dnd tho specifio nctivity
or 3.25];' is highor than tl1nt oE 3u, tha;l,r n.rrinity ia too 10it tor

thom to be suitable radioaotive 3.igando in binding studios. In

eur hands the diiodo-derivntives hnve appenrod to bo stab3.o for

a long poriod and 000. BO voll eeeve f'or tho immodiato propara­
tion or tho tritiatod hormones.
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