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17062. Effect of Heparin on Artificial Activation in the Frog Egg.* 

DRUSILLA HARDING. (Introduced by L. V. Heilbrunn.) 
Fyont  t h e  Departnzrnt of Zoology, University of Pennsylvania, Philadelplain, Pa. 

I t  is a well known fact that protoplasmic 
gelation precedes mitosis. The colloidal theory 
of cell division likens this protoplasmic gela- 
tion to blood clotting (see Heilbrunnl for dis- 
cussion). I t  would be expected, therefore, 
on the basis of this theory that anticoagulants, 
such as heparin, might prevent protoplasmic 
gelation. Indeed, Heilbrunn and Wilson2 
have shown that 'this gelation in the Chaetop- 
terus egg can be prevented by heparin and, 
moreover, that cell division is subsequently 
inhibited. Heparin also inhibits cell division 
in tissue cultures ( Fischer3). 

The most effective method of producing 
artificial parthenogenesis in the frog egg is 
by pricking the egg in the presence of blood 
or blood serum (Bataillon4). I t  was thought 
that the active principle in the blood might 

be a thrombin or thrombin-like substance 
which could initiate a protoplasmic gelation 
resulting in cell division. If this were true, 
anticoagulants should have some effect on 
parthogenesis in preventing the action of 
blood serum. The following experiments indi- 
cate that such is indeed the c m .  

Rana pipiens females were induced to ovu- 
late by the implantation of pituitary glands, 
and the ovulated eggs were s t r ippd in rows 
on to glass slides immediately before use. 
The eggs were covered with the blood mixture 
to be tested, and then pricked with a fine 
glass needle. For a discussion of the technic 
employed see R ~ g h . ~  Mixtures consisting of 
one part frog blood collected by heart punc- 
ture to one part heparin solution were an- 
pl~yed  in the above procedure. The heparin+ 

TABLE I. 
% Cleavage of Eggs Pricked in 1 : l  Mixtures of Blood and Heparin Made Up in Ringer'ss 

Solution. 
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was made up in ,frog Ringer’s solution in con- 
centrations of 0.2, 0.4, 0.8, 1.6, 2.4, add 3.2 
grams percent. Control eggs were covered 
with a mixture of one part frog blood to m e  
part Ringer’s. A third set of eggs were pricked 
in the absence of any solution, I n  this way 
it was possible to compare the effectiveness in 
producing artificial parthenogenesis of hep- 
arinated blood with the effectiveness of plain 
b l o d  of the same concentration. After treat- 
ment the eggs were immediately transferred to 
pond water which had been boiled and filtered, 
and were kept at  room temperature. Four to 
5 hours later, counts were made of the num- 
bm of divided cells and the total number of 
cells. No attempt was made to distinguish 
between normal and abnormal divisions. 

The results are summarized in Table I, 
which shows the percent cleavage obtained 
when the eggs were pricked in the presence of 
blood and Ringer’s fluid (0% heparin in 
column 1 ) , and in the presence of blood and 
heparin of various concentrations (columns 
2-7). In  every case the percent of dividing 
eggs was lower when the heparinated blood 
was used than when the blood-Ringer’s mlu- 
tion was used. In  only one case, however, 
was the percent as low as in eggs treated by 
pricking alone. The values obtained for the 
experimental eggs were calculated as percent 

t Kynson, Westcott and Dunning, lots 198 and 
202. 
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Inhibition by Heparin of Artificial Activation. 
70 Cleavage in Blood-Heparin Solution 

Yo Cleavage in Blood-Ringer ’s Solution 
x 100 H/R - 

of the blood-,Ringer’s controls, averaged for 
each concentration, and they were then plot- 
ted in Fig. 1. The 100% line represents the 
cleavages in, the b l d - R i n g a ’ s  fluid. From 
this figure it can be seen that there is a definite 
inhibition by heparin of activation by prick- 
ing in the presence of blood. This lends fur- 
ther support to the colloidal theory of cell 
division. 

Summary. Eggs of Rana pipiens were 
pricked in the presence of heparinated frog 
blood. The percent of dividing eggs was low- 
er in every case than when the eggs were 
pricked in the presence of blood and Ringer’s 
fluid 
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17063. Failure of Rutin to Inhibit Hyaluronidase in the Albino Rat. 

SAMUEL K. ELSTER. (Introduced by Joel Warren.) 
From the Departmerbt of Chemistry and Physics, Army Medical Department Research and 

Graduate School, Army Medical Center, Washington ,  D.C. 

Rutin, a naturally occurring flavanol glu- 
coside, has been found to influence favorably 
various states characterized by an increased 
capillary fragi1ity.l I t  has been demonstrated 
that hyaluronidase increased the speed of ’pas- 
sage of fluids and the blue dye T-1824 across 
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the capil.lary membrane in the albino rat.2 
Chambers and Zweifach3 have considered that 
hyaluronidase accentuated capillary fragility 
rather than produced direct changes in capil- 
lary permeability. In uitro, rutin in high 
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