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development. The vagina opened at, the age of three 
to four months, the regular cycles started a t  between 
four and five months, the first matings took place a t  
between five and six months, a t  which age the rats 
weighecl only about 150 grams. I n  this group of 18 
animals, 32 pregnancies mere observed. A total of 
164 young was born either spontaneously or by 
cesarean section; of these, 107 were apparently nor- 
mal, while 57 presented multiple congenital abnor-
malities. 

An abnormally short mandible was found in 39 ani-
mals. This defect was so marked that the tougue was 
exposed to a large extent. Many animals also had 
deformed extremities. Syndactglism of different 
grades was observed in 32 young. A short tail was 
seen in 1 2  animals. One hundred and four  of the 
young were cleared by the Spalteholz method to facili- 
tate the study of the skeleton. I n  42 of these speci- 
mens the lower legs showed reduction in size or absence 
of the tibia; in  20 the fibula was shortened or absent; 
in 22 there was fusion of the ribs; and in 14 there 
was fusion of the centers of ossification of the sternum. 

Another group of females of the same strain was 
reared on a more adequate diet consistiilg of ~el lotv 
cornmeal 78 per cent., wheat gluten 1 8  per cent., cal- 
cium carbonate 1 per cent., sodium chloride C.P. 1 
per cent., and dried pig liver 2 per cenL2 This diet 
resulted in much better growth and clevelopment of the 
animals. This group consisted of 24 females which 
had 39 pregnancies resulting in 294 young. Sone  of 
the latter showed deformities of the mandible or ex- 
tremities like those described in the previous group. 
The only external abnormality observed in the off- 
spring of the animals on this diet was absence of the 
tail in one animal. Eighty of the 294 young were 
cleared, but they s h o ~ e d  none of the sk~le ta l  dcformi- 
ties found in the previous group. 

A third group of 12  female rats of the Sprague- 
Damley strain was raised on an adequate diet (Bill's 
~noclification of Stecnbock's stock diet) .3  Thirty lit- 
ters born to these animals consisted of 216 young. 
One ab~lormal animal was noted in this group. I t  
weighed only 21 grams and when cleared showed short 
femurs and an abno~nlal  sternum. One hundred and 
riincteell young in thi.; group were cleared, but they 
showed no abnormalities. 

S t  the present time we are  extending these experi- 
ments along both genetic and nutritional lines. 
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MODIFICATION O F  T H E  CHEMISTRY AND 

PHARMACOLOGICAL ACTION O F  T H E  


CARDIAC GLYCOSIDESl 

ALTERATIONof the molecular structure of a drug 

frequently results in modification of its pharmacologic 
action. The digitalis bodies exist in  nature as chemical -
combinations of one or more sugars with hydroxylac- 
tones of sterol hydrocarbons. This suggests the pos- 
sibility of modifying the digitalis bodies by replacing 
the sugar with a vasodilator, thus obtaining a cardiac 
glycoside molecule which might embody the desirable 
therapeutic actions of both drugs. 

TITO molecules of theophylline can be combined 
chemically with one molecule of a genin obtained by 
removing the sugar radical from a squills glycoside.2 
This dimethylsanthine genate can be prepared as short 
needle-like yellow crystals having a molecular weight 
of 758.2 and an empirical fornlula of C38 H46 0 9  N8 
(presumably C24 H2S 03 (C7 H7 0 2  K4) 2 .2H20). 
When injected intravenously in cats the lethal dose of 
this theophgllinated genin is much greater than that 
which might be expected on the basis of the amount of 
genin used in its preparation. The lethal dose of a 
mechanical mixture of theophyllin and the genin, on 
the other hand, is in proportion to its genin content. 
The theophylliaated genin, the squills glycoside, the 
mechanical mixture, and also digitalis shorn the same 
progression of electrocardiographic changes; T wave 
i~lversion and ventricular premature beats occur with 
the bame degree of frequency, while nodal rhythm and 
ventricular tachycardia appear after approximately 
the same percentage of the lethal dose. Changes in  the 
S-T segment, however, appeared in a f a r  lower per- 
centage of the ani~nals given the theophyllinated genin 
than in those given digitalis, sqnills glgcoside or a 
mechanical mixture of tlieophyllin and the squills 
genin. 

These preliminary studies suggest that dimethyl-
xanthine and the sqnills genin have been combined in 
a single molecule retaining some of the digitalis-like 
properties and modifying others. Further studies of 
the chemical and pharniacological properties of this 
preparation are necessavy as well a3 clinical studies to 
ascertain the therapeutic value of the drug. 
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T H E  NATURE O F  T H E  ANTI-ALOPECIA 

FACTOR 


IThas recently been slio~t-n1 that the mouse requires 
a new vitamin for  nornlal gron-th and for  mainten- 
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