310 SHORT COMMUNICATIONS, PRELIMINARY NOTES voL. 11 (1953)

REACTIVATION OF o-CHYMOTRYPSIN INHIBITED
BY ORGANIC PHOSPHATES

by
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Department of Biochemistry, University of Washington, Seattle, Washington (U.S.A.)

Since the first demonstration by JANsEN and coworkers! of the inhibition of a-chymotrypsin
by diisopropyl fluorophosphate (DFP) and its analogs, no method of rcactivation of the enzyme
has been found?. The success of WILSON in reactivating acetylcholine esterase, inhibited by tetracthyl-
pyrophosphate (TEPP) and DFP, with hydroxylamine and related compounds® has led us to attempt
similar studies on a-chymotrypsin.

Inhibited enzyme was prepared by allowing a 0.1% solution of twice recrystallized a-chymo-
trypsin to react with diethyl-p-nitrophenylphosphate (DN P) * in a tris(hydroxymethyl)aminomethanc-
HCI buffer at pH 8. The course of the reaction was followed spectrophotometrically by determining
the absorption at 400 myu of the nitrophenolate liberated by the inhibition reaction?. The inhibited
protein was twice crystallized according to the method of Kunirz for g-chymotrypsin® and was
found to be 99.69%, inhibited.

Reactivation was attempted in o.1 M CaCl, at varying concentrations of hydroxylamine over
a wide pH range. All activity measurements were made with acetyl-L-tyrosine ethyl ester as substratc$,
in the presence of 0.1 M CaCl,. Since aliquots of the reactivation mixture were used directly to
determine chymotrypsin activity, the effect of hydroxylaminc on esterase determinations was
measured. The highest amine concentration prevailing in activity measurements was 0.2 M and was
found to increase the apparent esterase activity not more than 5 to 109,. This effect, presumably
duc to the synthesis of acetyl-L-tyrosinhydroxamide, as revealed by a positive ferric chloride test?,
was not large enough to affect the interpretation of the extent of reactivation of the inhibited enzyme.

In t M hydroxylamine between pH 6 and 8, the inhibited enzyme was slowly reactivated,
approaching a maximum of 25-35%, reactivation after 72 hours. In 2 M hydroxylamine, reactivation
was accclerated but did not exceed about 409,. Under the same experimental conditions, u-chymo-
trypsin retained its full activity, whereas in the absence of hydroxylamine no reactivation of the
inhibited enzyme occurred. Measurements of the effect of pH on the rate of reactivation by 1« M
hydroxylamine, within the pH range of 5.4 to 9.4, showed a maximum at pH 6.7 to 7.0. The data
could be quantitatively accounted for on the assumption that hydroxylamine had interacted with
some group of the inhibited enzyme which has a pK of about 7.8. Crystalline, DFP-inhibited «-
chymotrypsin could likewise be partially reactivated at pH 7.0 though after 50 hoursin 1 M hydroxyl-
aminc not morc than 5% reactivation could be measured.

Further studies on the mechanism of reactivation are in progress.
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* We are indebted to Dr. S. A. HaLL of the Bureau of Entomology and Plant Quarantine, Agri-
cultural Research Administration, for the supply of this insecticide.



