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Since the  first demonst ra t ion  by JANSEN and coworkers 1 of the inhibition of a -chymotryps in  
by diisopropyl f luorophospha te  (DFP) and its analogs, no method of react ivat ion of the enzyme 
has been found 2. The success of WILSON in react ivat ing acetylcholine esterase, inhibited by te t raethyl-  
pyrophospha te  (TEPP)  and DFP,  wi th  hydroxylamine  and related compounds  a has led us to a t t c m p t  
similar studies on a -chymotryps in .  

Inhibi ted enzyme was prepared by  allowing a o.1% solution of twice recrystallized a-cllymo- 
• . - . . * .  . . 

t ryps in  to reac twl th  dmthyl -p-mtrophenylpbospha te  (DNP) in a t r l s (hydroxynle thy l )annnomethane-  
tiC1 buffer at  p H  8. The course of the reaction was  followed spectrophotometr ical ly  by  determining 
the absorpt ion at 4oo m/z of the ni t rophenolate  l iberated by  the inhibition reaction 4. The inhibited 
protein was twice crystallized according to the method of KUNITZ for a -chymot ryps in  5 and was  
found to be 99.6% inhibited. 

React ivat ion was a t t empted  in o.I M CaC12 at  varying concentrat ions of hydroxylamine  over 
a wide p H  range. All act ivi ty measurements  were made wi th  acetyl-L-tyrosine ethyl ester as subs t ra te  ~, 
in the presence of o.I M CaC12. Since aliquots of the reactivation mixture  were used directly to 
determine chymot ryps in  activity, the effect of hydroxylamine  on esterase determinat ions  was 
measured.  The highest  amine concentrat ion prevailing in act ivi ty measurements  was o.2 M and was 
found to increase the apparen t  esterase act ivi ty  not  more t han  5 to lO%. This effect, p resumably  
due to the synthesis  of acetyl-L-tyrosinhydroxamide,  as revealed by  a positive ferric chloride test  7, 
was not  large enough to affect the interpretat ion of the extent  of react ivat ion of the inhibited enzyme. 

In  ~ M hydroxylamine  between p H  6 and 8, the inhibited enzyme was slowly reactivated, 
approaching a ulaxinlum of 25-35 % react ivat ion after  72 hours.  In  2 M hydroxylamine,  reactivation 
was  accelerated bu t  did not  exceed about  4 o°//o . Under  the same exper imental  conditions, a-chymo- 
t ryps in  retained its full activity,  whereas  in the absence of hydroxylamine  no reactivatiIm of the 
inhibited enzyme occurred. Measurements  of the effect of p H  on the rate  of react ivat ion by  t M 
hydroxylamine ,  within the p H  range of 5.4 to 9•4, showed a m a x i m u m  at p H  6. 7 to 7.o. The data 
could be quant i ta t ive ly  accounted for on the assumpt ion  tha t  hydroxylamine  had interacted witli 
some group of the inhibited enzyme which has a p K  of about  7.8. Crystalline, DFI)-inhibited (~- 
chymot ryps in  could likewise be part ial ly reactivated at p H  7.o though after 5 ° hours in I M hydroxyl-  
anline not  more than  5% react ivat ion could be measured.  

Fu r the r  studies on the mechanisua of reactivation are in progress. 
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* We are indebted to Dr. S. A. HALL of the Bureau of En tomology  and Plant  Quarant ine ,  Agri- 
cultural  Research Adminis t ra t ion,  for the supply  of this  insecticide. 


