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thors believe that blood protein studies should 
be instituted when a nonspecific positive 
reaction is suspected and that care should b: 
taken in the interpretation of a positive 
serologic reaction for syphilis in the presence 
oi conditions with hyperproteinemia and 
h_vperglnbulinemia. Proven syphilitics may 
also show' ' a hypergammaglobulinemia and 
patients with kala-azar, as shown in the pres- 
ent work, and sarcoidosis2i may have hyper- 
glohulinemia associated with negative serologic 
reactions for syphilis. The mere presence or 
-~ 
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absence of hyperproteinemia, hyperglobulin- 
emia or hypergammaglobulinemia is not suf- 
ficient to prove or disprove the specificity 
of positive serologic reactions for syphilis. 

Summary. The electrophoretic patterns of 
2 human kala-azar sera revealed the pres- 
ence in high concentration of a unique, ab- 
normal component migrating with the y 
globulin of the slowest mobility. The kala- 
azar sera, negative to serological tests for 
syphilis, provide instances which show that 
the presence of hyperproteinemia, hyperglobu- 
lineniia or hypergammaglobulinemia cannot 
be used to prove or disprove the specificity 
of positive serologic reactions for syphilis. 

Inactivation of Glutaii i ic-Aspartic ' r ransa i i i inase  by Irradiation. '  

Glutamic-aspartic transaminase is an en- 
zyme which catalyzes the reaction: 1 (+) 
glutamic acid + oxaloacetic acid T-, a-keto- 
glutaric acid + 1 (-) aspartic acid. The 
prosthetic group of this enzyme is a derivative 
of vitamin Ba,l?? probably identical with code- 
carboxylase.:'.4 Since pyridoxine, pyridoxal and 
ppridoxamine are very sensitive to light,5-G*7 
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it was expected that transaminase preparations 
would also be inactivated by irradiation. 

It was found that sunlight destroys the 
enzymatic activity a t  about the same rate as 
it inactivates the vitamin BF present in the 
preparations (Table I ) .  The destruction by  
ultraviolet light is much more rapid (Table 
IT). The effect of X-rays on transaminase 
was also investigated. Vitamin B4; has been 
considered as a remedy for X-ray sickness.8t9 
I t  was found that X-ray irradiation in 
therapeutic and higher doses has no effect 
on transaminase activity. Therefore, the 
possible therapeutic value of vitamin BG in 
this condition cannot be explained in terms 
of a restoration of inactivated transaminase. 

Experimental Procedures. For the de- 
termination of transaminase activity the pro- 
cedures developed by CohenIO were used. 
The enzyme was purified according to the 
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method outlined earlier2 which yields solu- 
tions with no absorption in the visible part 
of the spectrum. 

Irradiation by  Sunlight. For irradiation 
by sunlight large open Petri dishes were 
placed in an icebath. The light path was 
0.4 cm; irradiation was from 1 P.M. to 
4 P.M., May 14, 1945; 29" North latitude. 
,4t the times given in Table I samples were 
withdrawn for the determination of transa- 
minase and for the microbiological assay of 
the B, vitamins.'l 

Microbiological assay was carried out fol- 
lowing 15 minutes autoclaving of the sample 
with S/10 sulfuric acid. No attempt at dif- 
ferential assay1? for various members of the 
vitamin B,; group was made, since the rela- 
tive activity of the coenzyme for the various 
organisms and the conditions which effect 
its complete hydrolysis and release from the 
protein molecule with which it is associated 
are at  present unknown? The figures 
given in Table I represent the total vitamin 
Bu per gram of protein as indicated by as- 
say with each organism against the appro- 
priate standard. 

For ul- 
traviolet irradiation a quartz mercury lamp 
(General Electric Co., Model F; 400 watt) 
was used. The distance between the lamp 
and the solution was 45 cm. Otherwise the 
procedure outlined above was followed. For 
comparison solutions of pyridoxine, pyridoxal, 
and pyridoxamine (10 y per ml) were ir- 
radiated under the same conditions. The 
destruction was determined using the color- 
imetric reaction of Swaminathan13 in the 
modification of Bina, Thomas, and B r 0 ~ n . l ~  

The inactivation as recorded in Tables I 
and I1 is not due to hydrogen peroxide. The 
hydrogen peroxide concentration in distilled 
water irradiated by ultraviolet light under 
the same conditions for 30 minutes remained 
below 6 X lod5 moles per liter. We found 

Irradiation b y  Ultraviolet Light. 
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TABLE 11.  
Inactivntion of Trans:rminnse :mcl of Vit;iniin El; by Ultrariolct Light. 

Vit:iiiiiii E, compounds 
I -7 r ?  1 ~‘ansaini~iase 

Irradia ti on activity Yyridoxal I’jridosamine Pyridoxine 

0 37.2 40.0 40.0 40.0 
8 10.3 8.11 18.3 14.3 

10 4.3 2.1 9.8 8.9 
13 1.9 1.3 s.9 4.3 
30 <1 0.6 2.9 0.8 

(min.) % Y Y Y 

that transaminase is rather resistant to hy- 
drogen peroxide. The stability of the mem- 
bers of the vitamin BG group has been re- 
ported earlier.i The inactivated enzyme was 
not reactivated by addition of pyridoxine, 
pyridoxal, pyridoxamine, or boiled tissue ex- 
tract. 

Irradiation by X-rays. The conditions 
were as follow: t 200 K.V.; 16 milliamp; 50 
cm distance; filter, 2.5 mm. A1 inherent in 
tube, none added. Since no appreciable in- 
activation of transaminase (Table 111) was 
observed, no vitamin BG determinations were 
carried out. 

Summary. Glutamic-aspartic transaminase 

t The authors are indebted to Dr. T. G. Russell 
f o y  collaboration. 

T m m  III. 
S-Ray Irradiation of Transamin:ise. 

1 rradja tioii Transaniinase activity 
r uiiits % 

39.7 
36.2 
38.4 
35.8 
39.1 
34.5 

is inactivated by sunlight and by ultraviolet 
light. Destruction of enzymatic activity by 
these agents parallels the destruction of 
vitamin Bo, a derivative of which is present 
as the prosthetic group of the enzyme.14 
The irradiated enzyme is not reactivated by 
addition of pyridoxine, pyridoxal, pyridox- 
amine or boiled tissue extracts. Irradiation 
with X-rays leaves the enzyme intact. 
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Biological Activity and Metabolism of d, 1-0-Heterobiotin in the Chick.* 
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0-Heterobiotin, an oxygen analog of biotin, 
has biotin-like activity for the chick1 and for 
rats fed egg white.lV2 Hofmann et al? found 
the d,l analog 10% as active as d-biotin in 
curing egg-white toxicity in rats and ap- 
proximately 6 and 20% as active in promoting 
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growth in chicks when fed at  different levels 
on a biotin deficient ration. Rubin et a2.* 
found d,l-0-heterobiotin 5 %  as active as 
d-biotin in counteracting egg-white toxicity 
in the rat. 

of dJ-0-heterobiotin Since levels of 40 

way, N. .J., for  crystalline vitamins; t o  Dr. S. H. 
Rubiu and Dr. J. A. Aeschlimann of Hoffmam- 
LaRochc, Inc., Xutley, N. J. for 0-heterobiotin; 
to Dr. €3. 1,. Hutcliings of Lederle Laboratories, 
Inc., for crystalline folic acid; t o  Abbott Lnbora- 
tories, Korth Chicago, fo r  lialiver oil; t o  E. I. 


