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Introdnetion

The proparatlon of radicactivoly 1nbolied biclogionlly netivo
peptidas iz of eonsiderable imporitance for basio rosoasrch; Vhon
doaling with naurohypephysiul hormones ond zoma of thoelr syn-
thotin onologues, the procadurs usually inclundon tritisiion of
halogenotod derivotives of the comﬁﬁunda nonacrnos; I most
oamos, tho halogenntod dorivative wna propored by subatituling
o halogon for tho hydrogen atom in the tyrosino rosidus of tho
complota poptide chain (FLOURET ot sl, 1977, FRAKER and SPECK
1978, HUNTER and GREENYOOD 1962, Mo FARLANE 1958) rothor than
by using halogenated tyrosine in the synthesis of tha paptldo
{KERT and TEPLAN 1978), Seversl proceduros have boon olohorated
for the iodination of neurshypophysial hormones oned thelr aoa-
loguns; mono- 85 well a3 diiodo~darivatives bavo boan thus
obtoined., In ordor to achiove high spocifiie rodioaptivity of
tho resultant poptido dorivaidve, it is nocespary to uso tho
pureost possiblo precursors. Thoe usa of diiodo~dorivatives dao
most auitablo in this rTespest. In ths prosent papor Vo comparo
sevornl mothods for proparing ond partly choractorizing nono-
and dilpdo-derivotives of neunrohypophysial hormonos npd soms
analoguas ussd in elinieal practice or planned for eiinteal

trinls.,
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Fotoyinls
'vasap:esgln,{ﬁ-bulysinn vasopressin, oxyiocin oand
Heglyoyla- ”ljayl~ﬂlycyl—[3 Lnlyaino vagopressin, proparved ino
Léﬁiva, vorn purdfiod by HFLC, LBuL—Arginina,g duaglycinamudi]F
vaaoprogoln was preparod In thoe Instituto of Orgonde. Syuthesis,
Rign.

Jnlimis 5;1inn

RDosults and Discuzsion

A oeomarigon waa mada of throo simplu mathaods uith ragard o
thelr officacy to proparo diiodo-derivatives of naurohypophynial
horimonos and thoir opsloguos which nre thon uascd ns procurso:sa
for caotnlytle tritintion. The following mothods wors ursed: lodi~
notion with olemsntsry iodino (FLOURET at al, 1977}, with ioddde
in tno prosenco of Zodogen (FRAKER and SPECK 1978) ond with
iodido in tho prescnce of Chloramine T (HUNTER and GRERIFOOD
1952}, Tha renctlion products uara nnnlysad by moons of rovorccd
phazo HPLC onm a 0.4 x 23 em column packad vith S/Mm ootndaayl
cllica {Gupavon SIX, Laborutory Tnatrumcnta, “rugua) ualng a '
VCM 300 modeol pomp, unlversal LC injoctor and BVH 4 variable-
~wavolongth UV monitor with o 10 ul flow-through asll (thn_apga—
ratus was mamdacturod by Developmental Vorkshop of Czochoslovak
Acoadomy of Seiences), Elutiecn was performed iscorniically ot
room tcmporaiurs using o methazol-water systom (h:é) uonfain@ﬁg
0.1% iziflusroacetic acid at a flew-rate of 1 ml/min, The mobile
phaso wos pasgaed through o 0.5 pum wombrano filtor {Miliporo
EA¥P} ond degassed in vacuo, S _ )
ALl throo iodinntion methods tested resulted in a wmixture of tho
freo hormong with 1ts monoiodo- and diiodouderivativﬁs. Iadinu-_
tion in ko prescnce of Chloramine T producad a numhor of tuo- .
identifiad oxidation by-products in odditien to tha_monu;qdq~_'
derivaiive aao the main product, even though th@ raéeiion fima
was short (40 8}, Todination using alamantéry iodine weaulted _
mainly in the moheiodo-deordvative, and only a smnll amquni off |
by-products was formod, When more iodine was ussd or tha ve-
action tdma was prolonged with tho aim.or inereasing the yicld
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Figura 1, Chromatogram of the rosotion mixtnroa oftor
dodination of oxytoecin using Todogen

of the diiodo«derivative, the upposite was nchioeved and finanlly
no absorbance nt 280 mm was moticable, Yodinatien in the presen-
ce of Iodogon producod almost no by-products ond tho yiold of .
the diiodo-dorivative could ba incrensed by prolonging the re-~
action timn, Thia method therefore provod to bo most sultable,
Howovor, it was not possible to plote Tadogen in sufficlont
amounts onto éha uélla of the reaction vassol, boocousa only o
thin film adhsred to tho wolla, Wo thoreforo porformed further
lodination exporiments with Jodogen in oguoous susponzlon accers
ding to:the foilauing scheme: 3 mg of popilds wore dissclved in
i ml of 0,1 H Tris-ECL buffer, pH 7.5, 1.3 mg of Iodogen was
ndded and the mixture agitnted, 1.B mz of NaI dinasclved in
200/u1 of water was addod and the mixiure was stirred occasionnl-
ly in the course of 10 min, The susponslon was contrifuged for

5 min at 10 000 RPM and the suparmatant was fractionatsd by HPLC,
Tho rasults of this procedoare con bs seon in the recording of
the separation of the mixture obtained by tho iodination of
oxytocin (Fig., 1).

The ldentity of the individual poalks was choclkod by mensuring
the UV spoctra (Spocord, Zeisa, Jena), the iodo-derivatives
_baving a characteristic bothoehromic shift (oxyiocin:
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2;;24 0—27h.3, log £ =3.15; monaindo—uxytocln"{gégﬁ 6—28’ logg

=%.3%, A Esiﬂ 12.2 =305, 2og¢ =3.61; diloda-oxytoein: ,?zégn 6 .

= 86, log & =3.3h,,{maiﬂ 1.2 =311, log & =3.76). As cen be aoon
in Flg, 1, tho mothod ls highly offective (the yiold being 55%
of DIOT, 16% of MIOT ond 21% of OT) and produces ailmaost no by-
~products undor tho mild conditions used, It is also obvious,
that rovorsed phnsoe IPLC is ceonveniond for soparating iodo-dori-
mtlvos of nourchypophysinl hormones and their aﬂaluguas. The
introduction of the lodine otom into the molaculé ioads to a
significant prolongation eof tho retention tims, Table 1 sintes
iy gapoolty Ffoctors fer all tho pnptidaa atudied._;ﬂ,_ a
Wo tniso investigntod tho infiusnce of iodination on the biologi-
ecal aciivity of nourchypophyoial, ho“mones. In the case of -
8-lynina vosoprossln, ve datnrminad bindiﬁg nnd antivntion of '
odonylato eyeloge in tho mombrons. rructmon of the rat kidncy
motulin (BUTLEM ot al, 1983) and hindinn ‘to tho. mamhrane ‘rrac-
tion of zat liver (BARTH et al. 1953) (Tap, 2, 3}, The 1ntro-
dugtlon of one or two iodino atoms inte the orthe’ poaation of
tyropinoe significontly decroasod the binding affinity Df”the
woptida in both monbrane systoems by apérozimgtulj thraa'ordﬂra_
of ton. The biologlenl activity of the iodo-dorivaéives_of oXy=
toein was dotorminod using the rat uterus in vitro (MUNSICK 1960).

mabla l. Qoucntion of naurahypophysiul hormonas, their
onnlopuns snd iodo derivatives on Separon S5IX:.C:18.

Poptide o Capacity Factor

monolodo ditodo
Oxytocin - . L, 64 . 13.h7 30 2
%SuLyainé}vasuprosnin - 1.28 : 3.80 . 8.98
| B-Argining vasoprosain 1,02 L1.54 o k.62
!S-Argininn,gndeaglycin— . . ..3 
amlds vasoprossin ‘ 1,60 5. 48 I

H-Glyoyi-glyoyl-glyoyl- ’
|8~1lyoine; vasoproasin 1.21 3,81 . 0 .o7,00

+ Elution woa not eschieved by LO% methanol.



Table 2, Avtdvation of adonylato cyclase by lodo-derivativoes of
LVP and their binding to the rat kidney mombrane systom

Menylats  Binding

- Poptido ayclasae
PE, pEp
{8-Lysine vasoprossin - 8.35 8.32
i2-+(3 -Todotyrosine), 8-1lysing -
vasoprossin : 5.30 5.59
12-(3 5 -Diiodotyrnsina,B-lysina] o
vasoprossin : 5,10 h,96

Tablo 3, Dinding of iodo-dorivatives of LVP
© to the rat liver nmembrano sysatom

Poptide . RS Binding
[ BuLyaing| vasopressin ' - b _ B.33
(2-{3 -Todotyrosine}, B-Iyaina vnaopresain 6,22
T2-{3",5 ‘-Diiodotyrosino), 8-1yasind) vasoprossin 5.32

Moooivdo~ ond diicdo.gxyionin vore foizd fo bo mlld compotitivo
innihitors of tho utorotonic nction of. oxyteein {ph2=?ﬂ2 ond 6.3,
rospectively; pD, for oxytocin waz 9.3).

A though the lodinntod dorivatives of nourchypophysial hormonoes
interact with the racepiors conpernod nnd the sporific notlvity
of 2357 is nighor than tlot of JH, thoir affinity is too low for
thom to bo suitnble rodioactive ligandg in binding stwedies, In
our hands the diiodo-derivatives hnve appesarod to bo atoblo for
o long porioed and con ao well serve for tho icmodianto preparn-
tion of the triticted hormones.
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