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NOTE 

PREPARATION OF TRITIUM-LABELLED DEXTRAN AND INrJLIN 

G.P.Akulov, Ju.L.Kaminski, N.A.Kor~akuva. B.K.Kudelin 

V.G.Khlopin Radium Institute. Leningrad, IJSSR 

SUMMARY 

Tritiated dextran and inulin were prepared by both a catalytic 
solid 6:tate and a liquid phase ieotope exchange with ~ E I E ~ O U S  
tritium. The liquid phaEe procedure i6: convenient for preparation 
of the polysaccharides with specific activities up to 5 mCi/g. 
whj le the eolid etate procedure allows specific activities up to 
700 mCi/g. 
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Among the large number of polysaccharides inulin and dext,ran 

are of special interest owing to their wide medical use.  Inulin 

is used in bacteriology and for kidney functioning studies; a 

dextran fraction with molecular weight 6 0 ,  O ( l 0 ~ 1 0 ,  (I00 is an 

effective plasma subst,ituting antishock preparation; dextran 

fraction with molecular weight 35,OO(l+5,000 i5 cased for the 

treatment of capillary blood flow breaking. 

Labelled analogues of these polysaccharides, for example 

[14C]carboxylat,ed inulin and dextran, [methoxy-aH]dext.ran and 

[methoxy-sH]inulin, are commercially available C 1 . 2 3 .  The 

preparation of a partially oxidized [sH]dextran has also 

been described in literature [ 3 1 .  Such labelled analogues might 

have different. chemical, biochemical or pharmacological 
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p r o p e r t i e s  compared  t o  t .he o r i g i n a l  p o l y a a c c h a r i d e i  . T h e r p f o r e ,  

l a b e l l i n g  met.hods w h i c h  d o  n o t  alter t h e  s t . r t rc . t .ure  o f  t h e  

o r i g i n a l  compounds are of g r e a t  i n t e r e s t .  Isut .ope  e x c h a n g ~  

m e t h o d s  a r e  u n d o u b t e d l y  t h e  best. f o r  such p u r p o s e s .  However .  a n  

i s o t o p e  e x c h a n g e ,  c a r r i e d  o u t  a c c o r d i n g  t.n t h e  W i l z b a c h  method or 

u s i n g  t.lie t . r a d i t . i o n a 1  c o n d i t i o n s  of c a t a l y t i c  i s o t o p e  e x c h a n g e  

i n  a l i q u i d  p h a s e  d o e s  not .  p r o v i d e  compaunds wit ,h  s p e r i f i c  

a c t i v i t i e s  h i g h e r  t h a n  1-2 mCi/g.  In t h e  p r e v e n t  s t u d y ,  t o  

i n c r e a s e  t.he s p e c i f i c  a c t i v i t y  of d e x t . r a n  a n d  i n i r l i r i ,  we u s e d  

c a t a l y t i c  i s o t . o p e  e x c h a n g e  m e t h o d s  w i t h  t r i t i a t e d  water o r  wit.h 

g a s e o u s  t r i t i u m  i n  t h e  s o l i d  p h a s e .  T h e s e  m e t h o d s  h a v e  n o t  

p r e v i o u s l y  b e e n  u s e d  f o r  t h e  p r e p a r a t i o n  o f  t r i t i a t e d  i n u l i n  a n d  

d e x t r a n .  

An a p p l i c a t i o n  of t h e  i s o t o p e  e x c h a n g e  wit.h t . r i t . i a t . e d  wat.er 

f o r  t h e  p r e p a r a t i o n  of r e d u c i n g  c a r h o h y d r a t e s  l a b e l l e d  i n  t h e  

1 s t  p o s i t i o n  h a s  b e e n  d e s c r i b e d  i n  l i t e r a t u r e ,  h u t  t h e r e  a r e  

n o  d a t a  on  R y n t . h e s i 6  of t r i t i a t e d  p o l y s a c c h a r j d e s .  I t  h a s  b e e n  

shown,  h o w e v e r ,  t h a t  a c o n s i d e r a h l e  amount. of d e u t e r i u m  c a n  h e  

i n c o r p o r a t e d  b o t h  i n t o  mono- a n d  p o l y s a c c h a r i d e 6  hy  h e a t i n g  

c a r b o h y d r a t e  6 o l u t . i o n s  i n  d e u t e r a t e d  water a t  100 O C  i n  t h e  

p r e s e n c e  of Raney n i c k e l  [ 5 ] .  

We h a v e  shown t h a t  s u c h  c o n d i t i o n s  a r e  s u i t a b l e  f o r  t h e  

t r i t i u m - l a b e l l e d  p o l y e a c c h a r i d e  p r e p a r a t i o n s .  The best  r e s u l t s  

were o b t a i n e d  f o r  i s o t o p e  e x c h a n g e  wit.h t r i t i a t e d  water ( s p e c i f i c  

a c t i v i t y  0 . 5  - 0 . 6  C i / m l )  a f t e r  h e a t i n g  a t  1C10 OC f o r  111 h .  

i n  p r e s e n c e  of Raney n i c k e l .  The s p e c i f i c  a c t i v i t y  of t h e  

l a b e l l e d  p o l y s a c c h a r i d e s  o b t a i n e d  was 3 - 5 m C i / g .  An i n c r e a s e  i n  

t h e  d u r a t i o n  of i so tope  e x c h a n g e  l e a d s  t o  p r o d u c t s  w i t h  h i g h e r  

s p e c i f i c  a c t i v i t i e s  ( F i g . l ) ,  b u t  a t  t h e  same time t h e  y i e l d  

d e c r e a s e s  b e c a u s e  of t h e r m o c h e m i c a l  a n d  r a d i a t i o n  d e s t r i r c t . i o n  of 

t h e  p o l y m e r  c h a i n s .  [lee of wa te r  w i t h  h i g h e r  specif ic  a c t i v i t y  

l e a d a  t o  t h e  same r e a u l t s .  So, t h e  c a t a l y t i c  i s o t o p e  e x c h a n g e  



[ 'HI Dextmn and ['HI Inulin 229 

with t,ritiat.ed water is a convenient way to produce the 

[3H]polysaccharides with relatively low specific activities. 

Specific 1 
activity, 

mCi/g 

Specific .-  

activity, 6.- 

mCi/g 

I 

5 15 2 0 25 Time, h. 

Fig.1. Effect of time on [sH]dextran specific activity 

for isotope exchange with tritiated water in presence of Raney 

nickel at 100 OC. 

It was shown by Evans and coworkers [ 4 ]  that liquid-phase 

catalytic isotope exchange with gaseous tritium does not allow to 

obtain high specific activities for nonreducing carbohydrates to 

which the inulin and dextran belong. 

We use a solid state modification of isotope exchange with 

gaseous tritium (SSIE). It has been shown earlier [ 6 , 7 ]  that 

using SSIE higher specific activities are obtained and the label 

is incorporated into non-traditional positions of the molecules. 

Sat.isfactory results have been obtained by us in the 

preparation of tritium-labelled inulin and dextran fractions with 

10% Pd/CaCOs ad a catalyst. An optimum temperature is 100 "C, 

isotope exchange reaction duration is 1-2 h. The specific 

activity of tritiated polysaccharides obtained is 300-700 mCi/g, 

the yield is 25-403. 
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EXPERIMENTAL 

Dextran fractions T-40 and T-70  were purchased from Pharmacia 

(Sweden), inulin from Laevosan-Gesellschaft (FRG). The labelled 

compounds were purified by column chromatography o n  Sephadex 

G-200 for the labelled dextran fractions, and on Sephadex G-100 

for [G-3H)inulin. 

The molecular weights were determined by using a gel column 

TSK-G 3(I(I(ISW (7.5x3(1(1 mm) and LKB HPLC equipment. Elution was 

performed by water with 0.05% of sodium azide at 25 *C. 

The concentrations of the labelled polysaccharides for t h e  

specific activity calculations were determined by color reactions 

with anthrone (for dextran) or resorcinol (for inulin) followed 

by UV-spectrophotometry at 625 nm. Radioactivity was measured by 

liquid scintillation counting. 
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