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SUMMARY 

A high-performance gel permeation chroma- 

tographic separation method was developed 

for the isolation and characterisation of 

high mo 1 ecu 1 ar weight [ 3Hl hya 1 uronic 

acid. The molecular characteristics of 

the labelled sample were %=3.92x105 Da, 

%/Mn=1.55. 
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Hyaluronic acid (HA) is an unbranched high molecular 

weight polysaccharide which consists of repeated disaccha- 

ride units of glucuronate 8-1.3-N-acetylglucosamine linked 

together by 8-1,4-bonds. To prepare radioactively labelled 

HA the label was introduced into the polymer chain by chemi- 

cal reactions [1,21. 

There are several chemical reactions which lead to the 

depolymerisation of HA/polysaccharides, e.g. hydrolysis in 

aqueous solutions at acid or alkaline pH [3,41, but also at 

neutral pH. which is much more pronounced at high tempera- 

tures L5,61. These degradation reactions usually result in 

polymer with smaller molecular weight averages (q, Mv, 
Mn,...) [l-61 and often in broadening of sample polymole- 

cularity (%/%). We experimented with another simple way to 

prepare labelled hyaluronic acid by its alkylation with 

C3Hlmethyl bromide (specific radioactivity 1.5 TBq .mmol-l) 

in boiling liquid ammonia (at -33.5 OC) [71. The reaction 

mixture, after evaporation of f3H1CH3Br and ammonia, was 

fractionated by a high-performance gel permeation chrornato- 

graphic (HP GPC) separation method. The high molecular 

weight fraction was collected and an aliquot was reinjected 

to determine the molecular characteristics of [ 3Hl hya luronic 

acid. Fig. 1 shows the radiochromatographic record of this 

sample. m e  molecular weight averages and sample polymolecu- 

larity are given in Table I. 

To isolate a fraction of 13H]HA with a small MJMn value 

the same HP GPC arrangement was used and from the injected 

sample a narrow effluent fraction was analysed by its re- 

injection. The results of this step are represented in 

Fig. 1 and Table I. 
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Fig. 1 Radiochromatograms of the [3HlHA (full line) and 

its isolated fraction (dashed line). 

Table I. Molecular characteristics of hyaluronate samples 

M, (Da) %I% Samp 1 e 

[ 3H1 HA 3. 92x105 1.55 

[%]HA fraction 9. 91x104 1.37 

Unlabelled HA 6 . 4 9 ~ 1 0 ~  1.44 

Comparison of the obtained data with those for native, 

unlabelled HA evidently shows that: 

a) Tritiation by the above proceeure yielded [%ilhyaluronic 

acid with molecular parameters close to the originally used 

HA polymer. 

b) The high molecular weight [3Hlhyaluronic acid with Et, of 

3 . 9 2 ~ 1 0 ~  Da was structurally identical to the native UR- 
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labelled HA, since the specific hyaluronidase enzyme depoly- 

merised both biopolymers with the same kinetics. 

c) The HP GPC method provides a powerful tool either for 

purification of the labelled polymer from tritiated low 

molecular weight by-products or for fractionation of the 

f3H1HA to obtain a polysaccharide with the desired molecular 

characteristics (Mw, Mn. MJM n...). 

EXPERIMENTAL 

Mat er i a 1 

A sample of hyaluronic acid isolated from rooster combs 

was obtained from MOVIS, HolfE, Czechoslovakia. The 

[3H]hyaluronic acid was kindly supplied by Dr. J .  Filip. 

Institute, for Research, Production and Application of 

Radioisotopes, Prague, Czechoslovakia. 

Method 

The high-performance gel permeation chromatographic sys- 

tem used comprises a high pressure pump (HPP 5001, Labo- 

ratorni ppfstroje, Prague, Czechoslovakia), an eight-port 

switching valve (Model PK 1, Vgvojove dflny, Czechoslovak 

Academy of Sciences, Prague, Czechoslovakia), two stainless- 

-steel columns (250 x 8 mm ID), connected in series, packed 

with Separon HEMA-S 1000 and Separon HEMA-S 300 (Tessek 

Ltd., Prague, Czechoslovakia: mean particle size 10 urn) and 

a differential refractometric detector (RIDK 102, Laborator- 

ni plfstroje, Prague, Czechoslovakia). 

Chromatographic experiments were carried out at room 

temperature. The mobile phase was 0.1 M aqueous NaN03 so- 

lution. The flow rate of the eluent, degassed" by purging 

it with helium was constant at 0.4 m . r n l n - l .  The HP GPC 

experimental setting was calibrated with hydroxyethyl- 

starch reference materials. 
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The injected sample volume was 100 ul. Fractions of 

effluent were collected to determine 3H radioactivity. Ali- 

quots of 50 ul were mixed with 10 ml of Insta-Gel and 

measured by liquid scintillation spectrometer Packard 300 CD 

(Packard Instrument Inc., Downer Grove, IL, USA). 

Enzymatic digestion of the hyaluronate samples was 

carried out by adding 48 IU of the hyaluronidase enzyme 

EC 3.2.1.35 per 1 mg of the biopolymer and by incubation at 

37 OC in 0.067 M phosphate buffer pH 7.4. The molecular 

weight decrease of the sample with time was selected as 

indicator of depolymerization kinetics. 
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