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Amperometric Determination of 
Sulphydryl Content of Blood and Tissues 
THE total, non-protein and protein sulphydryl 

contents of biological materials can be determined 
by using two different analytical procedures : one f?r 
the determination of total sulphydryl (protem 
sulphydryl +non-protein sulphydryl) values and the 
other for the determination of non-protein sulphydryl 
values. The protein sulphydryl values are obtained 
by subtracting the non-protein sulphydryl values 
from the protein sulphydryl values. Most of the 
available methods, however, are often complicated, 
time-consuming and more or less non-specific. In an 
earlier communication' it wa.s reported from this 
laboratory that, with a little modification, the smpero
metric method of Benesch, Lardy and Benesch" can 
be used for the specific determination of the total 
sulphydryl content of biological materials. It ha.s 
since been observed that the method can be adapted 
for the non-protein sulphydryl determinations in the 
same materials. Thus it is possible to use a simple, 
specific and rapid method for the determination of 
all the three sulphydryl fractions in biological 
materials. 

Table 1. CONCBNTRATION 011' TOTAL, NON·PROTRIN AND PROTEIN 
SULPHYDRYL IN RAT BLOOD AND T!SBUBS 

The means of results with number of detennlll&tions in parentheses 
are given. The results are expressed in mgm./100 gm. for wet tissues 

and mgm./100 ml. for blood 

Sample Total Non-Krotein Protein 
analysed sulphydryl sulp ydryl sulphydryl• 

Whole blood 91·4 2·9 88·5 
(8) (4) 

83 ·6-100·0 2·5-3·3 
Liver 1)1) ·4 26·4 29·0 

(7) (4) 
51·4-58·8 23·4--32·0 

Kidney 48·3 11·3 37·0 
(S) (4) 

45·0-53·0 8·7-13·1 
Heart 81·2 7·2 24·0 

(8) (4) 
28 ·0...33·0 6·8-7·9 

Pancreas 25·4 6·7 18 ·7 
(6) (4) 

20·0-30·4 6 ·5-6·9 

• These values were obtained by subtracting the means of non
protein sulphydryl values from the means of total sulphydryl values. 

The amperometric titration apparatus, with the 
exception of the platinum electrode, is assembled 
according to Benesch, Lardy and Benesch. For the 
eonstruction of the platinum electrode, four strands 
(each 35 mm. long and 0·5 mm. diam.) of tightly 
twisted platinum wires are sealed in a soft-glass 
tubing in such a way that 15-20 mm. of the bare 
metal protrudes beyond the glass. The projecting 
wires are bent laterally into a U-shspe. This electrode, 
in contrast to that used by others', greatly increases 
the sensitivity of the apparatus. For total sulphydryl 
determinations tissue homogenates and hremolysed 
blood samples1 are used. For non-protein sulphydryl 
determinations, sulphosalicylic acid (2 ·5 per cent 
solution) extracts of blood and t-issues prepared 
according to the method of Benesch and Benesch• 
are used. Tissue homogenates (1-2 ml.), whole blood 
(0·1 mi. hremolysed with 1 mi. of de-ionized distilled 
water), and sulphosalicylic acid extracts (1-5 ml.) of 
blood and tissues are titrated with 0 ·002 M silver 
nitrate in tria (hydroxymethyl) aminomethane buffer•, 
pH 7·4. Each increment (0·1-0·2 ml.) of silver 
nitrate is added at 1-min. intervals and the micro
ammeter reading is taken at 55 sec. after each 
addition. It is essential to neutralize the sulpho-

salicylic acid extracis before addition to the buffer. 
The neutralization is carried out with 0 ·8 M sodium 
bicarbonate, the amount being determined in a 
separate titration using methyl orange as an indicator. 
During the titration of tissue homogenates pieces of 
connective tissue may adhere to the platinum electrode 
and cause mechanical interference with current 
readings. This is easily eliminated by first rotating 
the electrode for a few minutes in the buffer con
taining the homogenate (before the addition of silver 
nitrate) and then removing the adhering pieces from 
the electrode. To increase the specificity of the 
method a 'blank' titration is carried out; with each 
estimation, using an excess of a 0 ·001 M solution of 
p-chloromercuribenzoate in 0 ·05 N sodium hydroxide. 
The technique of the 'blank' titration is very similar 
to those used by other workers4.•. Where x ml. of 
0 ·002 M silver nitrate is required for a titration, 
2x + 0·1 ml. of 0·001 M p-chloromercuribenzoate 
solution is added to block the sulphydryl groups. 
p-Chloromercuribenzoate is allowed to react for 
5 min. before the titration. The final volume of the 
titration mixture, including the p-chloromercuri
benzoate solution, is kept at 30 ml. Calculation : 
1 mi. of 0 ·002 M silver nitrate = 0 ·066 mgm. of 
sulphydryl. 

The r esults of sulphydryl determinations, using 
the above method, in blood and tissues of rats 
(200-350 gm., both male and female) are summarized 
in Table 1. 

I wish to thank Prof. F. C. Rappold for giving 
the laboratory facilities, and the University of Leeds 
for an Imperial Chemical Industries Fellowship. 

S. K. BHATTACHARYA 
Department of Biochemistry, 

University of Leeds. 
March 11. 

1 Bhattacharya, S. K., Biochem. J., 69, 43p (19&8). 
• Benesch, R. E., Lardy, H. A., and Benesch, R., J. Bwl. Ghem., 216, 

663 (1966). 
• Benesch, R. E., and Benesch, R. , Arch. Biochem. , 28, 43 (1950). 
• Benesch, R., and Benesch, R. E., Al'ch. Biochem. , 19, 35 (1948). 
'Goldzleher, J. W., Rawls, W. B., and Goldzleher, M. A., J. Bioi. 

Ohem., 1103, 619 (1953). 

Selenite as a Relatively Weak Inhibitor 
of some Sulphydryl Enzymes 

CoNTINUING our studies on the oxidation of 
sulphydryl compounds', we found that selenite was a 
very active catalyst for the oxidation of cysteine, 
glutathione, dihydrolipoic acid, and coenzyme A. 
For the oxidation of glutathione, selenite was a far 
better catalyst than cupric chloride, the most active 
catalyst known previously". Selenite is poisonous to 
animals but it is also claimed that selenium is an essen
tial element. Selenium poisoning is an important 
unsolved problem : the toxic symptoms are complex 
and the mechanism of the poisoning is still obscure. 
Some investigators"·' believe that selenium com
pounds exert their toxic effect through interference 
with certain enzyme systems in the living organism, 
particularly through mercaptide formation with 
sulphydryl enzymes. However, most studies on 
enzyme inactivation bad been done with tissue 
homogenates or yeast cells ; and further information 
on the reaction of selenium salts with purified enzymes 
seemed desirable. The present communication 
reports the results of a study of the comparative 
inhibition of six well-known sulphydryl enzymes 
by selenite, cupric chloride, and p-cbloromercuriben
zoate. 
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