
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 24 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Iodination of Peptide Hormones and Purification of Iodinated Peptides by
HPLC
T. Janákya; G. Tóthb; B. Penkeb; K. Kovácsb; P. A. Lászlóa

a Endocrine Unit, First Dept. of Medicine, University Medical School, Szeged, Hungary b Department of
Medical Chemistry, University Medical School, Szeged, Hungary

To cite this Article Janáky, T. , Tóth, G. , Penke, B. , Kovács, K. and László, P. A.(1982) 'Iodination of Peptide Hormones
and Purification of Iodinated Peptides by HPLC', Journal of Liquid Chromatography & Related Technologies, 5: 8, 1499
— 1507
To link to this Article: DOI: 10.1080/01483918208062847
URL: http://dx.doi.org/10.1080/01483918208062847

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483918208062847
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF L I Q U I D  CHROMATOGRAPHY, 5(8), 1499-1507 (1982) 

I O D I N A T I O N  OF PEPTIDE HORMONES AND PURIFICATION 

OF IODIITATED PEPTIDES BY HPLC 

T. Jandky, G. T6th', B. Penke', K. K o ~ ~ c s ' ,  F. A. Ldszl6 

Endocrine Unit, F i r s t  Dept. of Nedicine,  

'Department o f  Medical Chemistry, 

U n i v e r s i t y  Medical School ,  Szeged, Hungary 

ABSTRACT 

Hexagas t r in ,  Arg8-vasopressin, oxytoc in  , Tyrl-sornat o s t a t  in, 

and ACTH 1-39 were i o d i n a t e d  in o r d e r  t o  y i e l d  p r e c u r s o r s  f o r  

t r i t i u m  l a b e l l i n g  o r  r a d i o i o d i n a t e d  tracers f o r  radioimmunoassay, 

r e s p e c t i v e l y .  The heterogeneous mixture  o f  i o d i n a t i o n  p r o d u c t s  

w a s  p u r i f i e d  v i a  reversed-phase high-performance l i q u i d  

chromatography. I o d i n a t i o n  of p e p t i d e s  r e s u l t e d  in a marked 

i n c r e a s e  in r e t e n t i o n  time on the reversed-phase adsorbent .  A 

simple and quick method w a s  a p p l i e d  f o r  p u r i f i c a t i o n  of rad io-  

i o d i n a t e d  p e p t i d e s  on a Sep-pa@ C - 1 8  c a r t r i d g e  f o r  r a p i d  sample 

p r e p a r a t i o n .  

INTRODUCTION 

The synthesis of  i o d i n a t e d  p e p t i d e  homonee has two aims: 

1. Radioac t ive  l a b e l l i n g  f o r  R I A  and/or  r e c e p t o r  b inding  s t u d i e s .  

* Presented at the First Symposium on Advances of TLC and HPLC, 
May 14-15, 1982, Szeged, Hungary. 
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2. Synthesis of  non-radioactive, halogenated precursor peptides 

for further work of trititiation /I 9 :H exchange by catalytic 

hydrogenolysis/. 

1. Although numerous methods are known and have been applied 

for many years, there are some problems in the iodination of 

small peptides. One of the best-hown methods is Huter-Greenwood 

iodation /l/, using chlorsmin-T oxidizing agent f o r  the iodid j 

iodine reaction in solution. During this procedure some amino 

acida /Met, T q ,  His, Cys/ can also be oxidized partly or 

quantitatively by the excess of reagent in the solution. A 

short reaction time /5, 10 or 20 seconds/ is necessary to 
mlnimlze side-reaction. Under the conditions applied /highly 

diluted reaction mixture, short reaction time/, only a part 

of the peptide reacts and it is necessary to separate the 

monoiodinated peptide from the oxidized by-products in order 
to increase the specific radioactivity. Numerous techniques 

have been employed for purification /hi&-voltage electro- 

phoresis /2/, ion-exchange chromatography /3/ ,  polyacrylamide 

gel electrophoresis /4/, thin-layer chromatography /5 /  gel 

electrophoresis / 6 /  and isoelectric focusing /7//. Sediah 

/8/ used high-performance liquid chromatography f o r  the 

purification of  iodinated Leu-enkephalin, 

lysin-vasopressin and ACTH. 

-MSH, angiotensin, 

More recently, a new oxidizing reagent, "iodogene" /11/ 

has been introduced for the iodination of peptide hormones. 

It has some advantages over chloramin-T: the reagent has a 

very low solubility in water and present adhered as a thin 
film on the wall of the reaction vials, thus not being i n  a 

less direct contact with the peptide molecule in solution. The 

peptide is dissolved i n  water, radioactive iodide is added 

to the solution and the mixture is poured into the reaction 
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IODINATION OF PEPTIDE HORMONES 1501 

v i a l  containing iodogenson the  &all. A f t e r  some minutes t h e  

r eac t ion  mixture can be poured out of  t he  v i a l  and pu r i f i ed .  

2. For in t roduct ion  o f  non-radioactive iod ine  i n t o  the  Tyr- 

-residue of pept ides ,  there  a r e  two p o s s i b i l i t i e s :  

a/ working w i t h  mono- or di iodotyros ine  during pept ide  

synthes is  , 
b/ iod ina t ion  wi th  unlabelled iod ine  by the  methods 

mentioned for r ad io l abe l l i ng  /l,ll, 10/ o r  d i r e c t l y  w i t h  

elemental iodine /g/. 

Our aim was t o  iod ina te  pept ides  /hexa@strin, Arg8- 

vasopressin,  oxytocin, sommtos ta tk  and ACTH/ i n  order  t o  obta in  

rad ioac t ive- labe l led  hormones f o r  R I A  o r  t o  have iodinated 

peptide precursors f o r  t r i t i a t i o n .  IIPU proved t o  be the  

method of choice f o r  t he  separa t ion  of mono- and d i iod ina ted  

pept ides  from the  starting mate r i a l  and t he  oxidized by-products. 

Protected hexagastrin /Boc-Tyr-Ala-Trp-Mo t -Asp-Phe-iW2/ , 
mono- and diiodo-hexagastrin, Arg8-vasopressin and oxytocin 

mere synthetized in our laboratory.  Tgr -somatostatFn was 

purchased from Beckman /Geneve, I t a l y / ,  ACTH 1-39 w a s  a 

generous g i f t  from ilI&UlD /Bethesda, USA/. 12510dine /as 

Na1251/ was purchased rrom the  Cent ra l  I so tope  I n s t i t u t e ,  

Budapest. Vycor g l a s s  powder 140 mesh was bought from Vycor 

Glass Vorks, Corning N.Y. USA. 

1 

The high-performance l i q u i d  chromatograph consisted of a 

Waters 6000 A pump and a univerea l  l i qu id  chromatog raph i n j e c t o r  

/Waters U6K/, coupled t o  an LKB Uvicord 111 f ixed wavelength 

/20  nm/ UV monitor with an %pl. flow-through c e l l .  I e thano l  

and a c e t o n i t r i l  were used as supplied by E. Merck /Damstadt, 
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1502 JANAKY ET AL. 

Germany/. Water was g l a s s - d i s t i l l e d  and deionized. The f r e sh ly  

prepared buf fers  were passed through a 0.45 uin Sa r to r ins  

membrane f i l t e r .  E lu t ion  was ef fec ted  i s o c r a t i c a l l y  a t  room 

temperature. 

1. Hexaaastrin 

In  order  t o  obta in  precursor  substances f o r  t r i t i a t i o n  and 

standard substances f o r  HPLC p u r i f i c a t i o n ,  me synthesized 

hexagastrin,  monoiodo- and diiodo-hcxagastrin in a stepwise 

manner, using Boc-inonoiodo ty ros ine  and BOC-diiodotyrosine 

f o r  t h e  syntheses / the  d e t a i l s  of  t he  synthes is  w i l l .  be published 

e l swbre / .  The t h ree  compounds were separated on a Pa r t i s i l -10  ODS 

column /25 cm x 4.6 mm/, applying the  following e lu t ion  solvent:  

0.1 I t  triethylammoniuii phosphate /pH = 3 . 2 0 / -  a c e t o n i t r i l e  

55:45 /v/v/ /flow r a t e  2 ml/min/ 

Comvound 

BOC-hexagastrin 

BOC -monoiodo hexagastrin 

BOC-diiodo hexagastrin 

Retention time 

4.7 m i n  

7.3 m i n  

12.7 m i n  

Iod ina t ion  o f  the  hormone r e su l t ed  in a marked increase  

in re t en t ion  time on the  reversed phase adsorbent,  o w h e ;  t o  

the  hydrophobicity of the  iodo group. 

BOG-diiodohexagastrin proved t o  be s u i t a b l e  as a precursor  

f o r  t r i t i a t i o n .  The rad io iodina t ion  of  hexagastrin w a s  a d i f f i c u l t  

t ask :  we found that a small amount of iodogene t o o  d i m o l v e s  

i n  water and can oxidize the  methionine res idue .  The iod ina t ion  

r eac t ion  i s  very s low /as a r e s u l t  o f  working in highly 

d i lu t ed  so lu t ions / ,  but a longer  r eac t ion  time l eads  t o  oxidation 
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IODINATION OF PEPTIDE HORMONES 1503 

of the peptide. We made a compromise: i f  t he  r eac t ion  time was 

30-60 seconds, t h e  y ie ld  of rad io labe l led  monoiodinated hexa- 

g a s t r i n  was ~ 1 0  5; a f t e r  HPLC p u r i f i c a t i o n  on a P a r t i s i l  column, 

2. VasoaressLn 

Arg8-vasopressin was synthesized with tle solid-phase method 

on N e r r i f i e l d  polymer. It wan found that t h e  iodogene method 

T i a s  no t  su i t ab le  f o r  iod ina t ion  of vasopressin on a prepara t ive  

scale:  a l a r g e  amount of  un ident i f ied  oxidized vasopressin 

de r iva t ive  was formed during t h e  reaction. Therefore, i od ina t ion  

w a s  performed w i t h  t he  method of Flouret  / 9 / ,  applying elemental 

iodine in a l coho l i c  so lu t ion  and a r eac t ion  time of  ,- 10 minutes. 

HPIC p u r i f i c a t i o n  of the  r eac t ion  mixture on a Pa r t i s i l -10  

ODS-2 column /15 cm x 4.6 mm/ yielded diiodo-Arg'-vasopressin 

as main product /- 40 $/. Only a small amount of  vasopress in  

and monoiodo-vasopressin remained in t he  r eac t ion  mixture. The 

so lvent  system: 0.05 i\rI ammonium ace ta t e  /pH = 6.5/ - methanol 

6:4 /v/v/; f l o g  r a t e  1.0 m l / m i n .  

Compound Re t e n t  ion time 

f r e e  iodine 1.2 rnin 

Arg'-vasopressin 5.3 min 

Ilonoiodo -Arg8-vas opre s sin 19 min 

Diiodo-Arg8-vasopressin 36 min 

Radio iod inat ion  of Arg8-vas opre ss i n  vr i t h t h o  H u n t  e r-Gre cnvro od 

method gave sirnilrrr r e s u l t s ,  but owing t o  t h e  sho r t  r eac t ion  

time / 3 5  sec/ and highly d i lu t ed  so lu t ion  /5 vg AVP i n  50 k a l  

so lu t ion / ,  

Yields a f t e r  WE p u r i f i m t i o n  with the above method: mono-iodo- 

-AVP N 40 ,;, diiodo-AVP v 8-9 $. /After rad io iodina t ion  with 

12512, the  pept ldes  were adsorbed on Vycor glass beads before 

IPK pur i f ica t ion . /  

monoiodo-Ar$-vasopressin m a  t h e  main product. 
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3. Ox$tocin 

Oxytocin was synthesized on s o l i d  phase and rad io iodina ted  

w i t h  12512 /Hunter-Greenwood method, 5 ue  oxytocin i n  50 ul 

aqueous so lu t ion ,  renc t ion  time: 35 sec/. The r eac t ion  mixture 

was separated on a Nucleosil 5 C-18 column /25 cm x 4.6 m/. The 

solvent s y s t a :  0.01 bl m o n i u n  a c e t a t e  /pH = 4.W - acetonitri1.e 

4:l; solvent flow r a t e  2 mlfmin. 

Compound Retention t Dno 

Oxytocin 4.8 m , h  

I?Ionoiodo-oxytocin 11.4 min 

Diiodo-oqtocin 15.6 m i n  

Af t e r  p u r i f l c a t i o n  t h e  main product,  monoiodooxytocin, 

had a very h i& spec i f i c  r ad ioac t iv i ty  /la00 Ci/mol/. 

4. Somatostatin 

Somatostatin does not contain any tyrosine-residue r"or 

iod ina t ion ,  and we therefore  appl ied  t h e  'Pgr'-analogue of 

somatos-batin. 2.5 ug peptide was raclioiodinated with the  

Hunter-Greenwood method, t h e  pept ides  were adsorbed on Vycor 

glass beads, and a f t e r  desorption pu r i f i ed  on a P a r t i s i l  

ODS-2 Column. The solvent system: 0.01 M ammonium a c e t a t e  

/pH = 4.00/ - a c e t o a i t r i l e  7 : 3 ,  solvent f l o g  r a t e  1.5 rn l /min .  

Compound Xetention time 

Tyrl-somatostatin 13.0 min 

Monoiodo-Tyr'-somatostat in  50.0 m i n  

Diiodo-Tyr'-somatostat in 91.0 min 

The main product in this case too was t he  monoiodinated 

peptide,  the  amount of d i iod ina ted  compound being very small. 
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5. d sjnmle seRaration of iodinated Revtides on Se~-Pak  c a r t r i d p e  

Since the iodinated pept ides  have much longer  r e t e n t i o n  

times on reversed phase adsorbents than those  of t he  o r i g i n a l  

pept ides ,  a very s w p l e  technique proved s u i t a b l e  f o r  the 

separa t ion  of these  compounds from t!le r eac t ion  mixture a f t e r  

iodination. This technique is  a l s o  known from the  l i t e r a t u r e  

/6/: t h e  separa t ion  is perfonned on a Sep-Pak @ C 18 c a r t r i d g e  

filaters; f o r  rapid sample preparation. Solvent system: 1 % 

t r i f l u o r o a c e t i c  ac id  containing a methanol gmdien t  from 5 

t o  90 2;. The pept ides  containing ty ros ine  were iodinated as 

mentioned above / t he  r eac t ion  time f o r  ACTH 1-39 was 20 sec/,  

pre-purified with adsorption on Vycor glass beads and p u r i f i e d  

on a Sep-I'ak@C 18 ca r t r idge  equ i l ib r s t ed  with 1 56 t r i f l u o r o -  

a c e t i c  ac id ,  The resu l t s  a r e  as foll~ws: 

Compound Methanol content of 

grad ien t  

Monoiodo -Arg8-vasopres s i n  45-50 76 

Monoiodo-oxytocin 55 76 
Monoiodo-Tyrl-somat 0s tat in 65 % 
Monoiodo-ACTH 1-39 60-65 55 

DISCUSSION 

Four peptide hormones were iodinated and pur i f i ed  on 

reversed-phase high-perfomname l i q u i d  chromatography and on 

Sep-Pak@ (2-18 ca r t r idge .  Both methods are veqr simple, do not  

requi re  any complicated instruments and @ve pure iod ina ted  pept ides  

s u i t a b l e  f o r  RIA measurements. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
0
0
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



1506 JANAKY ET AL. 

1. Hunter, ' : I .  M. and Greenwood, P. C., Preparation of 

iodine431 labelled hwnan growth horrnona of high specific 

activity, Nature a, 495-496 /1962/. 
2. Haber, E. ,  Koerner, T., Page, L. B., Kl:'unan, B. and Purnode, A . ,  

Application of a radioimmunoassay for angiotensin I t o  the 

physiologic measurements of plasma renin activitL7 in normal 

human subjects 

J. Clin. Endocrinol. 2, 1349-1355 /1969/. 
3. Dusterdieck, G. and McElwee, G. in "Radio.Cmmuno~s~~y 

Idethods"/Eds. Kirkham, 1C.E. and Hunter, W.H./ Churchill, 

Livingstone, London /1971/ pp. 24-38. 

4. Comol, P. , Rodbard, D. , DrOuet, J. , Catt, K. and 
Menard, J., 

Monoiodinated angiotensins: preparation and characterisation 

by polyacrylamide gel electrophoresis and isoelectric 

focusing 

Biochim. Biophys. Bcta 322, 392-400 /1973/. 
5. GroS, C., Pradelles, P., Rouget, C., Bepoldin, O., 

Dray, F., Fournier-Zfiluslri, M.C., Roques, B. A , ,  Dollard, H . ,  

Llorens-Cortes, C. and Schwartz, J. C., 

J. Neurochem. 2, 29-39 /1978/. 

6. Sheidah, N. G., Dennis, &I., Corvol, P., Rochemont, J. and 

Chre'tien, M. , 
A rapid hi&-perfommce liquid chromatography purification 

method 0.f i 4 ias.ted polypeptide hormones 

Anal. Biochemistry a, 185-191 /1980/. 
7.  MouI,in, E. A . ,  Camsonne, R., Bigot, hl. C. and Debruyne, D., 

A practical proposal for arginine-vasopressin radioimmunoassay, 

Clin. Chim. Acta &, 363-374 /1978/. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
0
0
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



IODINATION OF PEPTIDE HORMONES 1507 

8. Fyhrquis t ,  I?., Wallenius, M. and Hollemans, H.J.G., 

R.adioimmmo% scr of vasopressin in unextracted p l a s m  

Scmd. J. c l i n .  Lab. Inves t .  36, 841-847 /1376/. 

9. F lou re t ,  G., Terada, S. ,  Tang, F., Nakagavm, S. H. ,  

Nakahara, 'I?. and Hetcher, O . ,  

1 o d : i t e d  neurohypophyseal hormones as p o t e n t i a l  l igands  

f o r  r ecep tea  binding and in te rmedia tes  i n  synthes is  o f  

t r i t i a t e d  hormones 

Biochemistry, 16, 2119 /1977/. 

10. Sa lac insk i ,  I?., Hope, J . ,  IkLean, C., Clement-Jones, V. ,  

Sykes, J. ,  P r i c e ,  J. and Lowry, P.J.,  

A new simple method which allows t h e o r e t i c a l  incorpora t ion  

of radio-iodine i n t o  p r o t e i n s  and pept ides  without damage. 

J. EndOCr., 81, P 130 /1979/. 

11. Fraker,  P. J. and Speck, J.C.Jr., 

P ro te in  and c e l l  membrane iod ina t ions  wi th  a spa r ing ly  

so luble  chloroamide-l.,~4,6- t e t r a c h l o r e  -34a- d iphenylg lycolur i l  

Biochem. Biophys. Res .  Corn. 80, 849 /1978/. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
0
0
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1


