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some of the differences were of enough significance to 
warrant  presentation at  this time. 

Female mice of the strains listed in the Table, obtained 
from the inbred stocks of the Detroit  Inst i tute  of Cancer 
Research, were mated with their brothers and the progeny 
of the first, second, and third litters were sexed within 
16 h after birth. Sexes were rechecked a t  least twice there- 
after. Mating pens consisted of 1-4 females and 1 male. 
All mice wer e kept in wooden boxes, which were changed 
weekly, on racks in an air-conditioned room. Water  and a 
commercial diet (Purina Laboratory Chow) were given ad 
libitum. When a female became detectably pregnant, she 
was isolated. She was returned to her original mate  after 
her l i t ter was weaned at  5 weeks or earlier if the l i t ter died 
prior to weaning. As far as could be judged from carcasses, 
the number of stillbirths was estimated at  less than 1% ; 
and since it  was difficult to sex the remains, they have 
been excluded from the data. 

The results are presented in the Table. All data were 
analyzed statistically. Those involving the number of 
mice per l i t ter were tested by Student 's  t - test ;  all others 
were analyzed by the Chi square method with Yates 's  
correction for sample size. 

The secondary sex ratio was elevated in all first litters 
but  was significantly different from the theoretical value 
of 100 only in those born to C3H/Sp (/9 < 0.05), PL/Sp  
(P < 0.01), and A K R / S p  (P < 0.02) mothers. The ratio 
in second and third litters was invariably lower and not 
significantly different from the theoretical except in the 
case of third litters of MA/Sp mice (P  < 0.05). The ratio 
was significantly decreased in second and third litters of 
C3H/Sp, C3Ht/Sp and PL/Sp mice (P < 0.05) from tha t  
found in first litters. 

The decrease in the secondary sex ratio in succeeding 
litters could have been due to a decrease in the number of 
male births and/or an increase in female births. To 
elucidate this point the number of male and female births 
per l i t t e r  were compared in those strains (C3H/Sp, 
C3Hr/Sp, and PL/Sp) tha t  showed a significant decrease 
in the ratio. Significant increases in female births were 
found in second and third litters (/9 was 0.01) of C3H/Sp 
mice. The increase in female births in third litters of 
C3Ht/Sp and PL/Sp mice was at  the borderline of signi- 
ficance (P was 0.05). No significant change in the number 
of male births was observed. These findings suggest tha t  
the increases in female live births played a role in the 

decrease of the secondary sex ratio in later litters of these 
strains. The data are contrary to the generally held idea 
tha t  the decrease in the sex ratio at birth is due to a 
diminution in male births 5,e. 

The deviation of the observed ratio from the theoretical 
value of 100 in first litters of C3H/Sp, PL/Sp,  and AKR/Sp  
mice could be due to genetic and/or nongenetic factors. 
Mating of PL/Sp  females with C57BL/Sp males (from a 
strain in which no deviation of the observed from the 
theoretical ratio was found) yielded first l i t ter F x hybrids 
in which the ratio was 138. The lat ter  did not significantly 
deviate from the theoretical. The reciprocal crosses yielded 
first l i t ter progeny in which the ratio was 122. The lat ter  
did not  significantly deviate either from the theoretical or 
from the actual ratio found in the first cross. The data  for 
the first l i t ter reciprocal Fx hybrids were, therefore, 
pooled. The ratio of these pooled hybrids differed signi- 
ficantly from tha t  of PL/Sp  first l i t ter mice (P  < 0.05) 
but  not  from tha t  of C57BL/Sp first l i t ter progeny. These 
figures suggest tha t  the apparent increase in the secondary 
sex ratio of first l i t ter PL/Sp  mice may be part ial ly 
at t r ibuted to genetic factors. The decrease of the ratio in 
succeeding litters then implies a compensating nongenetic 
mechanism. 

Zusamrnen/assung. Es wird gezeigt, dass sich verschie- 
dene M~tusest~mme im sekundiiren Geschlechterverh~tltnis 
unterseheiden. Die Wurffolge beeinflusst zwar die relative 
Zahl der Geschlechter bei der Geburt, aber dieser Einfluss 
wechselt mit  dem Stamm selber. Der Ausgleich des 
Unterschieds in spAteren Wtirfen erfolgt durch Weibchen- 
iiberschuss. Sowohl erbliche wie nichterbliche Faktoren 
spielen eine Rolle in der Beeinflussung des Geschlechter- 
verhliltnisses. 
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The  Content  of Acid Fract ion  in Cannabis  Res in  
of Various  Age  and Provenance  

Considerable interest has recently been focused on the 
alkali soluble part  of cannabis resin. Although this 
fraction does not  exhibit  any marked hashish act ivi ty  x,2, 
i t  has been observed tha t  such constituents readily 
become converted by heat  or by long standing into bio- 
logically active cannabinolic compounds which are in- 
soluble in aqueous alkali 1,a. After the isolation of canna- 
bidiolic acid from the alkali fraction of the resin ',5, this 
consti tuent was believed to be precursor of other canna- 
binolic substances 6. By decarboxylation i t  yields canna- 
bidiol e which can be converted by intramolecular conden- 
sation into physiologically active tetrahydrocannabinols ' ,  
the lat ter  yielding by spontaneous dehydrogenation 
almost inactive can.nabinol 8, L 

Although the process of formation of various con- 
stituents of cannabis resin seems to be a very complex 
one, cannabidiolic acid may be considered as the main 
initial consti tuent in the gradual conversion of canna- 

binolic compounds. Consequently, the stage of the con- 
version process in a given sample of cannabis may be ex- 
pected to be roughly indicated by the approximate content  
of cannabidiolic acid in hemp resin. Such data might  be 
of interest in approaching the problem of determining 
physiological potency, geographical origin and the age of 
the drug. 

In  order to obtain a picture of the approximate content  
of cannabidiolic acid in various types of hemp resin, the 
acid fraction of the resin extracted from 31 available 
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samples  of Cannabis sativa f rom 10 dif ferent  countr ies  has  
been determined.  The  procedure  adop ted  was based on 
the  exper ience  of some previous  authors3,% The  ex t r ac t  in 
pe t ro l  e ther  was shaken ou t  wi th  a solut ion conta in ing  5 % 
N a O H  and 5% Na2SO ~. The  alkali  ex t r ac t  ob ta ined  was 
acidified by  means  of d i lu ted H~SO4, ex t rac ted  wi th  
ether ,  dr ied  in v a c u u m ,  weight  and  ca lcu la ted  as per-  
cen tage  in  d r y  pe t ro l  e the r  ex t rac t .  I n  order  to avo id  
deca rboxy la t ion  of cannabidiol ic  acid, t he  procedure  has  
to be  run  rapidly.  Dupl ica te  analyses  h a v e  indica ted  a 
good reproduc ib i l i ty  of t he  results.  A l though  the  acid  
f rac t ion ob ta ined  b y  this  w a y  migh t  con ta in  also some 
o the r  weak  acids, t he  results  are  t r ea ted  as if  t h e y  corre-  
spond on ly  to  t he  c o n t e n t  of cannabidibl ic  acid, which is 
obvious ly  t he  main  cons t i tuen t  of  this  fract ion.  The  resul ts  
ob ta ined  are  summar ized  in t he  Table .  

As is seen, the  c o n t e n t  of acid f rac t ion in resin ranged  
f rom 3.8% to 41.7%, I t  was lowest  in cannabis  or ig inat ing 
in t ropica l  regions, while h ighes t  in samples  f rom Euro -  
pean  countries,  marked  in the  Table  as ' no r the rn  area ' .  
Samples  f rom Medi te r ranean  area  exh ib i ted  the  proper t ies  
of bo th  the  groups,  mos t ly  showing the  t endency  to an 
in t e rmed ia t e  con ten t  of acid fraction.  I n  spi te  of the  lack 
of exac t  d a t a  deal ing wi th  the  age of cer ta in  samples,  some 
results  show t h a t  there  is a lower con t en t  of acid f ract ion 
in old resin t h a n  in fresh. 

The  resul ts  ob ta ined  indica te  t h a t  the  phy tochemica l  
process of gradual  convers ion of cannabinol ic  compounds  
( ' r ipening '  of t h e  resin) is r a the r  advanced  in var ie t i es -  
g rowing  in ho t  regions. I n  con t ras t  to this,  in p lants  
deve loped  under  un favourab le  c l imat ic  condit ions,  t he  
' unr ipe '  t y p e  of the  resin predominates ,  con ta in ing  a 
large a m o u n t  of  unchanged  cannabidiol ic  acid. I t  seems 
probable  t h a t  even  fresh cannabis  f rom t ropica l  regions 
mos t ly  belong to  t he  ' r ipe '  type ,  as t he  la rges t  pa r t  of  acid 
is conve r t ed  before ha rves t i ng  to  more  the rmos tab le  
products .  However ,  such cannabis  migh t  st i l l  be exposed 
to  a fu r the r  s l ight  decrease in acid  con t en t  dur ing  storage.  
I n  ' unr ipe '  t y p e  of t he  drug,  or ig ina t ing  f rom nor the rn  
areas, t he  process of addi t iona l  ' r ipening '  dur ing s torage  
seems also to occur  under  favourab le  condit ions.  Accord-  
ing to  t he  resul ts  obta ined,  i t  seems t h a t  the  i n t e rmed ia t e  
type,  represented  in our  work  b y  the  samples  f rom the  
Medi te r ranean  area, exhibi ts  t he  grea tes t  va r ia t ions  in 
acid content ,  and is p robab ly  more  affected by  the  t ime  

The content of acid fraction in various groups of samples 

Origin Age Number Percentage 
(Pro- of of acid 

Area Country duetion samples fraction 
year) analyzed in resin 

Tropical Burma old 1 3.8 
Tropical Costa Rica old 1 7.0 
Tropical Brazil 1959 14 5.2-10.7 

(mean 8.2) 
Mediterranean Greece -- 5 8.9-15.4 

(mean 12.0) 
Mediterranean Yugoslavia -- I 16.1 
Mediterranean Morocco 1960 1 18.5 
Mediterranean Cyprus old 1 14.1 
Mediterranean Cyprus 1959 i 33.7 
Northern Switzerland 1960 1 32.4 
Northern England 1959 1 41.7 
Northern Germany old 5 28.4-39.1 

(mean 31.8) 

and condi t ions  of s torage t h a n  t h e  two previous  types.  
Some of t he  conclusions d rawn  here m a y  conf i rm previous  
findings, based on direct  u l t rav io le t  spec t ropho tome t ry  of 
cannabis  resin ~°,xL 

Rdsumd. L'ac ide  cannabidio l ique  p o u v a n t  ~tre con- 
sid6rge c o m m e  la subs tance  ini t iale  dans la convers ion  
graduel le  des composan ts  de la rdsine du chanvre  (Canna- 
bis sativa), le t a u x  de  la f rac t ion acide p e u t  servir  d ' in -  
d ica t ion  sur  l ' avance  du processus de ,mf l r i ssement ,  de la 
rds ine .  L a  t e n e u r  en acide a 6t6 t rouv6  ta moins 61evde 
duns la  r6sine du chanvre  p r o v e n a n t  de r~gions tropicales,  
ce qu i  s ' exp l ique  pa r  la convers ion  plus avanc~e duns des 
varidtds ddvelopdes sous un  c l ima t  favorab le  e t  chaud.  
D 'aprds  les rdsul ta ts  obtenus,  ce t te  convers ion  semble  
con t inuer  p e n d a n t  la conserva t ion  de  la  drogue.  

L j .  GRLId and  A. A~)R]~C 

Institute /or the Control o/ Drugs, Zagreb (Yugoslavia), 
March 37, 1961. 
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Cerebral Vascular A c t i o n  o f  B r a d y k i n i n  

in the Dog 

One of t he  most  i m p o r t a n t  biological  effects of b rady-  
k in in  is i ts  ac t ion  on  the  vascu la r  sys tem x; moreove r  the  
demons t r a t i on  of t he  presence of k in in- forming  enzymes  
in per fusa tes  of d i f ferent  sys tems* suppor t s  t he  v iew t h a t  
b radyk in in  m a y  p l a y  a role in t he  regula t ion  of local blood 
f low in  va r ious  vascu la r  dis t r ic tsK The  presence  of these  
enzymes  also ifi t he  per tusates  of the  ven t r i cu la r  sys tem of 
the  ca t*  suggests  t h e  need for a cr i t ical  evMuat ion  of  the 
effects of  b radyk in in  on cerebral  vascu la r  flow. Moreover ,  
since t h e  descr ip t ion  of  its chemica l  composi t ion  and  i ts  
synthesis  ~, inves t iga t ions  of i ts  effects can  be carr ied  o u t  
w i th  m u c h  grea te r  rel iabi l i ty.  

I n  t h e  present  s tudy,  t he  vascu la r  react ions  of t he  b ra in  
vessels were  s tudied  in t he  chloralosed dog b y  means  of a 
p rev ious ly  deve loped  t echn ique  consis t ing of  the  regis- 
t r a t i on  of t he  in t racran ia l  venous  pressure by  means  of a 
ca the t e r  in t roduced  in a c raniad  d i rec t ion  into  the  peri-  
phera l  por t ion  of the  ex te rna l  j ugu la r  ve in" ;  s imul taneous  
t rac ings  of ar ter ia l  pressure,  in t racran ia l  venous  pressure,  

o t h e r v a s c u l a r p h e n o m e n a  ( sys temicvenous  pressure, nasal  
p l e t h y s m o g r a m  6 venous  out f low f rom the  superior  sagi t ta l  
sinus 7) and  respi ra t ion were regis tered on a 6-channel  
Grass P o l y g r a p h . T h e  effects of in t ravenous  a d m i n i s t r a t i o n  
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