
verted into fermentable sugars if they are continuously 
removed by yeast fermentation. 

The data reported here confirm the report by Pigman 
(6) that  a mold enzyme or enzymes can convert maltose 
to some unfer~nentable carbohydrate or carboliyclrates. 
The possible occurrence of such enzyme or enzymes in  
amylolytic preparations uniloubtedly explains the ap-
parent inhibition of amylase activity by maltose as  re-
ported by Schwimmer ( 7 ) )  and the reversibility of en-
zymic hydrolysis of dextrins as  observecl by Stark (9) .  
The small molecular size of this unfermentable carbohy- 
drate suggests that  i t  might consist partly or entirely of 
isomaltose (6-[a-D-glucopyranosyl] -D-glucose), which has 
been isolated by Montgomery et al. (5) as  one of the 
end products of prolonged starch hydrolysis by taka-
amylase, altliougli these authors obtained no isomaltoso 
from maltose. Studies to elucidate the chemical nature 
of the proiluct, as me11 as details of the enzymic reaction, 
are in progress. 
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Activation of Arginase in Vitro by 
Mouse Carcass Extract and the Cobalt Ion 

0. B. Wiswell 

Section of  Anatomy, College of Dentistry, 

University o f  California, §an Francisco 

While pursuing another phase of work on the enzyme 
arginase, i t  mas observed tha t  there might be a sex-
linked difference in tissue activity in addition to general 
tissue variables observed by Greenstein (1). Further, 
i t  appeared possible tha t  n sex-linked difference coulcl 
be due to the presence in tissue of an activator other 
than cobalt. 

I n  th is  study, the arginase activity was d e t e r h i n d  
according to the method of Mohamed and Greenberg 
( 3 ) ,  using cobalt as metal activator, a t  a temperature 
of 4 0 "  C, for a period of 30 min. All values are the 
result of triplicate determinations. As seen in Table 1, 
the average value for 9 standard preparations of young 
female bovine livers, with cobalt as  the activator, amounts 
to 377 arginase units; the average of 6 young castrated 
male bovine livers (cobalt-activatecl) amounts to 242 
arginase units. 

-4vg argi- PercentageType of enzyme Type Of nase units* originalpreparation activator (1) (k2) u ~ ~ i t s t  
-

YlI1111g9 
bovine liver Co++ 377 100 

0' extract 103 51 
9 estrnct 1GS 4.5 
none 33 9 

Y O I I I I ~castrated 
ri bovine liver 	 CO++ 242 100 

6 exract 17G 73 
p extract 113 47 
none 3.5 14 

" Per unit of stonclarcl prepnration. Nine 9 bovine livers 
nnil G a' bovine livers were used to obtain Iiicse averages. 

1i;ltios f o r  both enzyme prcp&rations with respect to 
each type of activiltor. 

I t  appeared possible tha t  the difference noted might be 
sex-linked. To test this possibility, arginilse activity 
was determined on each of the skinned and eviscerated 
carcasses of 20 female and 20 male Swiss strain mice. 
Approximately 1 g of each mouse carcass mas ground in 
a Wariug Blendor with 2.5 ml of p H  7.0 phosphate 
buffer. I11 Table 2 there is observed npproximately a 
fourfold difference between male and female mouse car- 
casses in arginase activity when cobalt is  used as an  ac- 
tivator. I n  the absence of cobalt there is practically 
no actirity and no difference between male and female 
mouse carcasses. 

I n  Table 1 i t  can be seen tha t  a mixture of mouse 
carcass extract (male or female) an(1 bovine liver ar-
ginase, in the absence of added cobalt, sl~olvs a value 
many times higher than either tissue preparation alone. 
A substance or substances in one of the tissue prepara- 
tions (liver or carcass) serve as an  activator for  the 
enzyme in the other preparation. Siuce the standard 
liver preparations represent a partially purified solution 

TABLE 2 

Avg* argi- 

Type of enzyme Type of nnse units 
preparation activator per grtlnl of 

manse car-
cass (+?) 

d JIonse extract CO++ 
9 Jlo~tse extract Cot+ 
8 hIouse extract non? 
$' JIonse extract none 

* t\rerage computed from cletenninntions made on 20 8 
and 20 9 Swiss-strain mice. 

of the enzyme, it seems reasonable, for  the present, to  
attribute the role of activator to tlie unpurified carcass 
preparations. Why such a carcass activator cloes not 
activate the carcass arginase cannot be stated a t  this 
time. 

I t  seems probable tha t  there is  present in tissue a n  
activator (or deactivator of an  inhibitor) of arginase 
tha t  may control the ra te  o r  degree of activation in vivo. 
Perhaps such an activator may play a role in the control 



of arginase activity in malignant tissue (3); possibly 
this activator is sex-linked. 
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Further Study of the Role of Hyaluronidase 
in the Fertilization of Rabbit Ova in Vivol 

M .  C .  Chang 

The Worcester  Foundation for  Experimental Biology, 

Sbrewsbury, and Department of Pbysiology, 

T z c f t s  College Medical School, Boston 


I n  a prerious experiment ( 4 ) ,  superovulated doe rab- 
bits were inseminated with 0.5 ml of a sperm suspension 
(1 :  1,000 in 0.9% STaC1) added to 0.5 ml of 0.9% NaCl 
containing partially purified testis hyaluronidase. Al-
though the number of fertilized ova was not increased by 
the addition of hgaluronidase, i t  wxs thought that  the 
dilution effect (3, 6) may have reduced fertilizing capac- 
i ty ant1 tha t  the partially purified hyaluronidase may 
have contained inhibitory impurities. Since hyaluroni- 
dase is  thought to be of therapentic value in oligospermia 
in h a n ~ a n  infertility (8j ,  a further test of a possible 

No. of ova* 

Experiment No. of sperm 	 96-
No. in~eminated 	 fertilized 

Fertilized Total 

:< 150,000 24 27 83 
4 50,000 8 12 67 
3 80,000 2 10 20 
6 fJ3,000 1 58 2-
t 300,000 37 27 100 

Avg. % fertilized o\ a per doe <50 
'l '(1tn1 ova in each group 77 183 42 

Hyaluron~dase(1 mg) placed into tagina before innemi- 
nation. 

t Hyaluronidase (1mg) added to sper~n suspension. 
i Dried vas~c~tommzed semen ( 1  n ~ g )  added to sperm suspen 

sion. 

hyaluronidase effect on the fcrtilization of rabbit ova 
in wivo was conducted. 

1This invcqtigation was supported by a grant fro111 the 
Committee on Human Reprocluction. National Research Coun- 
g-il, ncting on behalf of the Sational Committee on 3Iaternnl 
Ifealth. Thanks are due to Dr. G .  Pincuu for encouragement. 

Seminal plasma has been demonstrated to be beneficial 
to the fertilizing capacity (4, 5) and to  the motility (6) 
of spermatozoa in the highly diluted form. Therefore, 
0.003-0.01 ml of rabbit semen was suspended in a fluid 
containing 1ml of vasectomized seminal plasma (which 
itself has no hyaluronidase activity) and 9 ml of Frur-
tose Ringer's solution (5). I n  one group of animals. 
1 mg of highly purified testis hyaluronidase? in  0.5 ml of 
Fructose Ringer's solution was placed into the upper 
part  of the vagina. The animals were then inseminated 
with 1ml of the sperm suspension. I n  the second group, 
rabbits were inseminated with 1ml of the sperm suspen- 
sion containing 1 mg of purified hyaluronidase. I n  a 
third group, the animals were inseminated with 1ml of 
the same sperm suspension containing 1 mg of lyophil-
ized, vasectomized rabbit seminal plasma. The number 
of spermatozoa in the sperm suspension was estimated 
with a hemocytomoter. The animals were injected in- 
travenously with sheep pituitary extract just after in-
semination in order to induce ovulation. They were 
sacrificed 25 or 72 hr later. The ova were recovered b~ 
flushing the tubes, and fertilized as well as unfertiliecd 
ova mere counted. 

Results are preseuted in Table 1. The average per- 
centage of fertilized ova is 50 alld 59 in the experimental 
groups, and 46 in the control group. The pereentage 
of total fertilized ova is 42 and 55 in the experimental 
groups, and 39 in the control group. There is no sig-
nificant difference between each group, either calculated 
according to the x2 test or according to  the t test. I t  is  

No. of ovai No. of ova2 

% -- % 
f~vrili~ecl fertili7ed 

Fertilized Total Fertilized Total 

not established, therefore, tha t  the application of hyalu- 
ronidase in the vagina before insemination or the adiii- 
tion of hyaluronidase to the sperm suspension has a n y  

effect on the fertilization of rabbit ova in viwo. 
The hyaluronidase used in the present experiment was 

tested by the viscosin~etric method ( 7 ) .  It mas esti-
mated to be about 200 times as  potent as  the partially 
purified hyaluronidaae used in a previous experiment 
(4) .  Vasectomized semen has no hyaluronidase activity 

2 ICindly supplied by Dr. Joseph Seifter, and containing 800 
tnrhidon~etric llnits per mg. 


