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supposed that extra standing rendered altered 
sperm completely incapable of initiating 
cleavage, which is for many reasons i!nlikely, 
it appears that in these experiments colchicin:o 
did not act by irreversible alteration of any- 
thing in the sperm prior to fertilization. 

Summary. Eggs of the grass frog manifest 
various developmental abnormalities after 
fertilization with sperm previously exposed 
for 3 hours to 0.04% colchicine soliliions. 
Experimental evidence is presented to :how 

that this is not due to direct diffusion of 
colchicine into the egg from the sperm water 
nor to irreversible alteration of any thing in 
the sperm prior to fertilization. 
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The prostatic tissue has many properties 
of special interest. The human prostatic fluid 
is remarkable for its high content of citric 
acid and acid phosphatase, while the dog’s 
prostatic fluid is poor in citric acid.1-3 The 
growth of the iissiic is greatly dependent 
on the sex hormones which also take part in 
the regulation of the oxidative phase of carbo- 
hydrate metabolism.* The human prostate 
is unable to utilize citric acid and n-keto- 
glutaric acid. The dog’s prostate utilizes both 
acids, although not as much as the kidney 
or the heart. Synthesis of citric acid occurs 
in both tissues.5 

The large amounts of citric acid found in 
human prostatiz fluid seem to be produced 
by the prostate as indicated by the large 
citric acid content of the tissue. A5 can be 
seen in Table I, the citric acid content of 
human hypertrophic adenoma was about 645 
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mg per 100 2 of fresh tissue, the values 
fluctuating between 1533 and 201 mg. The 
citric acid content in prostatic cancer was 
decreased by a factor of almost 10, to about 
74.5 mg. The dog’s prostate was found to be 
quite low in citric acid, about 8 mg per 100 
g of tissue, i.c. 80 times less than the citric 
acid content of human prostate. 

I t  seems that one of the causes for the 
large amount of citric acid in human prostate 
is the presence of powerful transaminations 
leading to the formation of oxaloacetic acid. 
The condensation of this dicarboxylic acid 
with pyruvic acid would give cisaconitic acid 
which in the presence of aconitase would be 
hydrated into citric acid. For the formation 
of citric acid by this process, the prostatic 
tissue would have to be rich in transaminase 
and in aconitase. Indeed there is vigorous 
transamination in the prostatic tissue.” Fig. 
1 shows that the human prostate is also rich 
in aconitase, the dog’s prostate containing 
only about half as much. Aconitase was ex- 
tracted from the tissues by grinding with sand 
and 5 volumes of 0.1 M phosphate of pH 7.4. 
The suspension was centrifuged and the clear 
supernatant fluid was diluted so that it con- 
tained around 5 mg of tissue. To 4 cc of this 
solution was added 4 cc of 0.92 M cisaconitic 
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acid neutralized in ice-cold water with solid 
YaHCO:<, 4 cc of 0.1 n-l phosphate buffer of 
pH 7.4 and 4 cc of water. The samples were 
incubated at  37.5" and the citric acid formed 
was determined a t  different intervals for 
60 minutes. _is the amount of cisaconitic 
acid was in excess, and the enzyme concentra- 
tion was low, citric acid formation was linear. 
In 60 minutes 9.5 micromoles of citric acid 
were formed by the aconitase from human 
hypertrophic prostate: aconitase from dog's 
prostate produced 4.7 micromoles. .According 
to Johnson" the aconitase content of tissue 
extracts, expressed as cmm citric acid formed 
per mg dry weight per hour ( Q  aconitase) 
is as follows: pigeon breast muscle, 120; liver 
(rat)  61.5; kidney (rat)  80: testis ( ra t )  7.6: 

FIG. 1. 
Aconitase in prostatic tissue. Enzyme extracted 

with phosphate buffer of plI 7.4. Cisacoiiitic acid 
coriceiitration, 2.3 X 10-2 2. Incubation, 37.5". 
.\hsciss:i, inculxi tion tinie in niinutcs ; ordinate, 
vit  ric n v i d  forin:ition in n~icrouioles. The enzymc 
srilutioii \ w s  tliat wntaincd in 4 ing of fresh tissuc. 

lung, (rat)  14.5; brain, 10. The Q aconitase 
value of human hypertrophic prostate was 74 
and that of dog's prostate, 43. The aconitase 
content of human prostate is thus almost 
as high as that of kidney and 10 times as 
high as that of testis. 

The lack of citric acid oxidation, the power- 
ful transamination, and the high aconitase 
content contribute to the accumulation of 
citric acid in the human prostatic tissue. 

Summary. The citric acid content of hu- 
man prostatic adenoma was about 645 mg 
per 100 g of tissue; that of human prostatic 
cancer, 74 mg: and that of dog's prostate, 
8 mg. The human prostate was found rich 
in aconitase while that of dog's prostate con- 
tained half as much of this enzyme. The 
source of citric acid in prostatic tissue has 
been postulated. 




