
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 
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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. 



( 4 ) ,  and the hyaluronidase activity of the sperm suspen- 
sion employed in the present control group was practi-
cally nil. However, the percentage of fertilized ova in 
the control group and in the experimental group was 
very similar. The motility of spermatozoa in the sperm 
suspension with or without hyalurorlidase was the same; 
all showed active motility in the highly diluted form a t  
room temperature for  6 hr. The role of hyaluronidase 
as determined by the observation of dispersing cumulus 
cells in vitro does not appear to be so important in fer- 
tilization as  previous investigators have thought because 
fertilized ova were still observed in cumulus cells (1, 2, 
9). The experimental findings here reported fail  to  sup- 
port the claims made for  the clinical use of hyaluroni-
(lase. 
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A Simple Staining Technique for Detecting 
Virus Diseases in Some Woody Plants1 
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During the course of biochemical studies on virus dis- 
eases affecting deciduous f ru i t  trees, it was observed tha t  
virus infection induces the accumulation of phenolic 
compounds in  affected tissuss. A color test for these 
compounds was developed ( 8 ) :  which proved useful in 
the study of various stone-fruit virus disease^.^ Further 
work euggested tha t  if these phenolic compounds could 
be fixed in the tissue and ~ubsequently stained, they 
might serve as  a means of observing virus distribution in 

Published ns Scientific Paper No. 887, Agricultural Experi- 
ment Stations, Institute of Agricultural Sciences, State Col- 
lege of Washington, Pullman. 
2 A  recent comment in science ( I ) ,  suggesting that our 

original color test for virus diseases was due to reducing sub- 
stance& is in error. A small amount of copper sulfate wan 
added to the reagent for the colorimetric teat, to catalyze the 
oxidation of the polyphenols. The author of the comment 
assumrd that a cuprous oxide precipitate was the basis for 
the teut. whereas a red-colored solution was originally re-
1111rrwl. ('opper ISnot e~uential to color formation in this test. 

B'IG. 1. Hiny  1.11rrr.v Ithuvrs uft'ected with ringspot. A ,  l3, 
and C, before clearing and staining; D, E, and F, the same 
leaves after staining. The shot holes in C and F are cause11 
by the virus. 

the plant. Such a test was devised for  the staining of 
phenolic compounds in cleared leaf tissue. The stained 
compounds are not distributed uniformly throughout the 
tissue but are located in patterns which are character-
istic for  the type of virus and for  the severity of infec- 
tion. The technique is  useful in detecting and studying 
what appear to  he virus movement and distrihution ill 

plants capable of producing polyphenols similar to  those 
produced by deciduous f ru i t  trees. 

The staining procedure consists of removing the chloro- 
phyll, fixing the polyphenols, and developing blue-colored 
polyphenol compounds by treatment with NaOH. Whole 
leaves or sections of leaves mere used. This procedure 
was also used with sections of petioles, stems, and roots. 
The decolorizing and fixing are performed in one opera- 
tion by using a reagent composed of 700 ml of 9501, 
ethyl alcohol, 20 ml of 37% formaldehyde, and 230 nil 
of distilled water. Samples may either be boiled in this 
solution under a condenser, or they may be heated in a 
water bath a t  80" (>until the chlorophyll is  completely 
removed. When the clearing and fixing reagent becomes 
strongly colored, it should be discarded and fresh re-
agent added. One or two changes are usually sufficient. 
The chlorophyll from young leaves is removed in 5 to  10 
min, but older leaves may take a s  long as  2 hr to  clear. 
When decolorized, the leaves appear white or light yellow. 

After decolorization, the samples are transferred to 
nor~nal NaOH and heated a t  80" C to 100" C until maxi- 
mum color develops. The time of heating varies with 
the type and age of the sample but is  usually from 2 to 
10 min. A deep blue color indicates a test reaction 
between polyphenols and NaOH. Tissues in which these 
phenolic compounds are absent are yellow. The blue 
color of the phenolic compounds stands out sharply 


