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Summary

The method for the synthesis of L-cysteine hydro-
chloride labelled with 355 is described. L-Cystine-358
obtained from baker ‘s yeast was reduced with tin in
hydrochloric acid and radiochemically pure L-cystei-
ne—355 hydrochloride was isolated by ion-exchange chroma-
tography on a column.

The obtained L—cysteine—355 hydrochloride was stable
in aqueous solution, pH 2, for six months and had speci-
fic activity of 20-125 mCi/mmol and radiochemical purity

better than 95%.
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INTRODUCTION

Besides other sulphuric amino acids, such as methionine and
cystine, cysteine is also widely applied in biology, chemistry and
medicine.

Radiolabelled cysteine is very suitable for investigation of
the mechanism of proteins synthesis, their metabolism etc.

Cysteine belongs to the group of chemoprotectors i.e. chemi-
cal compounds which, when applied before irradiation, provide cer-
tain protection during external and internal irradiation by
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X—rays.(l—3) The study of distribution of L—cysteine—3ss in organs
and tissues, as well as its metabolism, contribute to clarifica-

tion of its protective effect.

Since penicillin is an important derivative of cysteine,L~cys-
teine—3ss is wused for investigation of the formation mechanism of
this antibiotic from Penicillia.(4)

Several methods for chemical preparation of DL—cysteine—3SS
(5-8) In the Institute "Boris Kid-

ri¢" Radioisotope Laboratory, DL—cysteine-3SS—HC1 is produced from

are described in the literature.

thiourea—355 and a-chloroacrylic acid methyl ester by the modified

method of Behringer and Zillikens.(s)
In our work L-isomer of the mentioned amino acid was obtained

35S-HCl, isolated from bgker’s yeast,(g)

from L-cystine- by reduc~
tion with tin in hydrochloric acid.(5)
Specific activity of the obtained L—cysteine—3SS-HC1 is
20-125 mCi/mmol and radiochemical purity is higher than 95%.
Traces of tin are eliminated by cationic ion-exchange chroma-
tography on a column. Pure L—cysteine—3SS—HCl was obtained in a
yield of 70-80%, radiochemically stable for six months in agqueous

solution, pH 2.

EXPERIMENTAL

L-Cystine-Bss—HCl (50 mCi, specific activity of the order
Ci/mmol) was diluted with inactive L-~cystine (240 mg, 1 mmol) and
dissolved in 3,3 ml of hydrochloric acid (1l:2). Metallic tin (124 mg,
1.05 nimol) was added to the solution which was then refluxed in
nitrogen stream for 4 hours by constant stirring up to complete
dissolution of tin.

After completion of the reaction 5,5 ml of water was added to
the solution and tin was precipitated by saturation with hydrogen
sulphide. The filtrate was evaporated to dryness under reduced pres-
sure and the residue was dissolved in water and adjusted to pH 2
with 10% NaOH.

Aqueous solution of L—cysteine-3SS—HCl was passed through an
ion-~exchange column (15x200 mm) of Dowex 50Wx 8, 200-400 mesh in ut
form. The column was previously rinsed throughly with 20 ml of
0.2 N acetic acid. After application of L—cysteine—3SS—HCl, the co-
lumn was washed with 15 ml of 0.2 N acetic acid, and L-cysteine-
353-HC1 was eluted with 1,5 N HCL at the flow rate of 1 ml/min in
nitrogen stream. Portions of 5 ml each were collected. Fractions
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of L—cysteine-35S—HCl of radiochemical purity >95% were combined
and evaporated to dryness under reduced pressure.

L-cysteine-3SS-HCl was stored in agueous solution, at pH 2,
specific activity 4-5 mCi/ml at - 20°%

Radiochemical purity was checked by using thin-layer chroma-
tography on Silica Gel G (Merck), on glass plates (50 x 200 mm)
and with 0.25 mm layer thickness in the following solvent systems:
a) n-butanol/formic acid/water (75:15:10); n-butanol/propanocl/
0.1 N HC1 (3:1:1) and c¢) n-butanol/acetic acid/water (4:1:1).

Radioactive components were detected by using Berthold-Diin-
nschicht und Papierchromatogramm Scanner LB-280.

RESULTS AND DISCUSSION

Reduction of L-cystine—3SS—HCl to the L—cysteine—3SS—HCl is

quantitative (Fig. 1-2).
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Radiochemical impurities of L-cystine-3SS-HCl as well as accom-
panying inactive amino acid, L-leucine, have no influence on the
course of the reduction.

The obtained L-cysteine—3ss is of radiochemical purity >95%.
Radioactive impurities are L—cystine—BSS and an unidentified compo-
nent with Rf=0.47.

Tt is known from the literature (O712)

that L-isomer of cyste-
ine—3ss is very unstable. Already after 48 hours storage, aqueous

solution of L-cysteine—3SS at radioactive concentration of 4-5 mCi/ml
has shown considerable increase of quantity of the mentioned impuri-

ties.
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Radiochemical stability of L—cysteine—355 was investigated
under various conditions, by thin-layer chromatography. The results

are shown in Figs. 3-7.
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It is evident from the shown radiochromatograms that conside-
rable increase of radioactivities of L—cystine-3ss and of the ra-
dicactive components Rf=0.47 occured already after 3 days storage,

in agueous solution without previous. purification,
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After purification by ion-exchange on the column, L-cysteine-

35S-HCl is stable up to six months, in aqueous solution, pH 2, as

shown in Figs. 8-12.
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