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Injection of benactyzine in doses of O.01-] mg into 8-day chick embryos causes higher mortality than 
doses of 10 and 20 mg on the 2nd-]0th days after injection. Gangleron, in doses of ]0 and 20 mg per egg, 
often causes malformations of the same type, 

Central cholinolyties have found a wide application in clinical medicine, but the study of their terato- 
logic action is essentially only just beginning. 

The object of the investigation described below was to study the effects of the musearinolytic drug 
benactyzine and of the nicotinolytic drug gangleron* on the development of chick embryos, which are con- 
venient objects for teratologic research. 

EXPERIMENTAL METHOD 

The drugs, indoses of from 0.01to 20.Omgperegg, dissolved in 0.1 ml physiological saline, were in- 
jected into the yolks of 8~day chick embryos. The control group received 0.1 ml physiological saline. The 

eggs were incubated for up to 22 days in a thermostatically controlled room at 37 ~ and at a relative humidity 
of 60%. As a result of daily ovoseopy the dead embryos could be removed and the time of death established~ 
on the first day (from the injection and the local irritant properties of the drug) and on the 2nd-10th day 
after injection. Anomalies of the dying embryos were revealed by external inspection. T~e number of 
chickens which hatched out also was recorded. 

The percentage of embryos  dying on the f i r s t  day after injection of the drugs was calculated relat ive 
to the number of eggs in the group, and all other indices relat ive to the number  of embryos  not dying on 
the f i r s t  day after  injection. All data were analyzed by stat is t ical  methods, with determinat ion of the means 
and of their  95% confidence l imits ,  with the aid of Genes 's  tables [1]. 

E X P E R I M E N T A L  R E S U L T S  

Experiments were carried out on 980 embryos. The results are given in Table I. 

No difference was found between the number of embryos dying on the first day after injection of ben- 
actyzine in all the doses tested, of gangleron in doses of 0.01, 0.I, and Img per egg, and of physiological 
saline~ After injection of gangleron in doses of I0 and 20 rng per egg, however, the mortality on the first 
day was much higher, presumably because of its strong local irritant action [2]. 

On the 2nd-10th day after injection in a dose of 0.01 rag per egg, benactyzine caused death of 87% of 
the embryos (compared with 28.6% after injection of physiological saline), but if a larger dose was given 
the number of embryos dying in this period was reduced (1.7% after injection of 10 mg per egg). With a 
further increase in the dose the mortality among the embryos in this period rose slightly. Gangleron, in 
a dose of 0.01 mg per egg, gave the same percentage mortality among the embryos on the 2nd-10th day 

* 1,2 ~Dimethyl-3-diethylaminopropyl-p- isobutoxybenzoate  hydrochloride.  
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T A B L E  1. Ef fec t  of G a n g l e r o n  and B e n a c t y z i n e ,  I n j e c t e d  in D i f f e r e n t  
D o s e s  into 8-Day Chick E m b r y o s ,  on E m b r y o g e n e s i s  (mean  da ta  and 
95% conf idence  l i m i t s )  

Drug 

Benactyzine 

r �9 

O 

. 0 ,01 

~o 

ercentage of em- 
,ryos dym~ after in- 
ection oUdrug 

onlstday dn~ nd-lOth 

005 87 77--94 

005 75 63--85 

004 52 42--63 

2613 17 10--26 

1218 19 9--34 

005 32 22--45 

0!10 13 6--24 

139 22 14--32 

304050 30 18--43 

658090 56 21 --86 

6,1 28,6 
227 3,0--9,2 22,5--34,7 

70 

0, I 68  3 26 20 
0--10 16--39 12--32 

1,0 95 7 32 10 
,3--14 23--43 5--18 

10,0 99 10 9 1 
4--17 4--16 0--6 

20,0 45 7 10 2 
2--20 3--23 0--13 

Gangleron 0,01 68 7 12 6 
2--16 5--22 2--14 

0,1 70 15 2 3 
7--25 0--8 0--10 

1,0' 93 4 17 ] 6 
l - - l l  10--26 I 2--12 

10,0 100 5 18 48 
1--14 10--30 35--61 

20,0 45 0 44 33 
8--70 

Physiological 
saline 

External anomalies 
Hatching (in %) 
rate(in%) early form & 

of micro- ~.~ 
melia v ~" "*" 

3 27 13 
O-- 10 17--39 6--23 

0--34 14--79 

30,5 13,0 
24,3--36,7 8,5--17,5 

1,4 
0--6 

a f t e r  i n j e c t i o n  a s  p h y s i o l o g i c a l  s a l i n e ;  wi th  a dose  of g a n g l e r o n  of 0.1 mg  p e r  egg,  th is  index  showed  a 
s i g n i f i c a n t  d e c r e a s e .  Wi th  a f u r t h e r  i n c r e a s e  in the dose  of g a n g l e r o n  the n u m b e r  of dy ing  e m b r y o s  a g a i n  

i n c r e a s e d .  

The f ac t  tha t  a s m a l l e r  dose  c a u s e d  the  dea th  of a l a r g e r  n u m b e r  of e m b r y o s  i s  i n t e r e s t i n g .  A 
s i m i l a r  phenomenon  has  b e e n  d e s c r i b e d  f o r  D - a m p h e t a m i n e  in  e x p e r i m e n t s  on m a l e  a lb ino  m i c e  [3]. I t  i s  
i m p o s s i b l e  to g ive  any s a t i s f a c t o r y  i n t e r p r e t a t i o n  of th i s  p h e n o m e n o n  a t  the  p r e s e n t  t i m e .  

The h a t c h i n g  r a t e  was  l o w e r  a f t e r  i n j e c t i o n  both of b e n a c t y z i n e  and of g a n g l e r o n  than  in the  con t ro l ,  
bu t  i t  showed  a t e n d e n c y  to r i s e  a f t e r  i n j e c t i o n  of b e n a c t y z i n e  in a dose  of 10 m g  p e r  egg  and g a n g l e r o n  in 
a dose  of 0.1 m g  p e r  egg  (the s a m e  d o s e s  a s  t hose  a f t e r  i n j e c t i o n  of which  f e w e s t  e m b r y o s  d i ed  on the 2nd-  
10th days ) .  G a n g l e r o n ,  in a dose  of 20 r a g / e g g ,  c a u s e d  a t e n d e n c y  fo r  the  ha t ch ing  r a t e  to d e c r e a s e .  

An e a r l y  f o r m  of m i c r o m e l i a  of the  e m b r y o s  was  o b s e r v e d  s i g n i f i c a n t l y  m o r e  of ten  than  in the  con t ro l  
a f t e r  i n j e c t i o n  of  s m a l l  d o s e s  of b e n a c t y z i n e  (0.01-1 mg p e r  egg) ,  In d o s e s  of 10 and 20 m g  p e r  egg  i t  had  
the s a m e  a c t i o n  as  p h y s i o l o g i c a l  s a l i n e .  G a n g l e r o n ,  in a dose  of 0.1 m g  p e r  egg,  c a u s e d  th i s  a n o m a l y  m u c h  
l e s s  f r e q u e n t l y .  In d o s e s  of 0.01, 1.0, and  10 m g  p e r  egg  i t s  e f fec t  was  i n d i s t i n g u i s h a b l e  f r o m  tha t  of the  
con t ro l ,  whi le  in a dose  of 20 m g  p e r  egg,  an e a r l y  f o r m  of m i e r o m e l i a  was  s e e n  m o r e  of ten.  

U n d e r  the  in f luence  of s m a l l  d o s e s  of b e n a c t y z i n e  (0.01-1 m g  p e r  egg) m a l f o r m a t i o n s  d e v e l o p e d  s i g -  
n i f i c a n t l y  m o r e  of ten  than in the  c o n t r o l ,  and they  w e r e  v a r i e d  in  c h a r a c t e r  (va r ious  a n o m a l i e s  of the  b e a k ,  
c a t a r a c t ) ,  but  i n j e c t i o n  of b e n a e t y z i n e  in d o s e s  of 10 and 20 m g  p e r  egg have  r e s u l t s  i n d i s t i n g u i s h a b l e  f r o m  
the c o n t r o l .  G a n g l e r o n ,  in  s m a l l  d o s e s  (0.01-1 m g  p e r  egg) ,  d id  not  c a u s e  an i n c r e a s e d  i n c i d e n c e  of m a l -  
f o r m a t i o n s ,  bu t  d o s e s  of 10 and 20 m g  p e r  egg l e d  to a s h a r p  i n c r e a s e  in t h e i r  f r e q u e n c y ,  the  s a m e  a n o m a l i e s  
b e i n g  o b s e r v e d  in a l l  c a s e s :  " p a r r o t "  beak ;  m a r k e d  m i e r o m e l i a ;  d e f o r m i t i e s  of the  l o w e r  l i m b s  (Fig.  1). 
M o s t  of the e m b r y o s  d i ed  on the 20th day of incuba t ion ,  bu t  s o m e  w e r e  s t i l l  a l i ve  on the 22nd day .  
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Fig. 1. Roentgenogram of a 21-day chick embryo:  a) normal;  b) 
typical malformat ion caused by injection of gangleron in a dose 
of 10 mg per  egg. 

Small doses of benactyzine thus proved more  toxic than large;  the embryos  which died exhibited an 
ear ly  form of micromel ia  and various other malformat ions .  Since the malformat ions  were not constantly 
of the same type, there are  no grounds for  considering that benactyzine is a teratogenic compound. 

The effect of gangleron, expressed  as a decrease  in the mortal i ty  rate to below the control level, 
during the period f rom the 2nd to the 10th day after  its injection, was exhibited in a dose of 0.1 mg per  egg. 
With an increase  in the dose the toxic effects of the drug became s t ronger :  a higher proport ion of the 
embryos  died, the hatching rate was reduced, the incidence of an ear ly  form of micromel ia  was increased;  
in doses of 10 and 20 mg per  egg, the same type of malformation was observed very  frequently and con-  
stantly.  Because of this, the possible teratogenic  action of ga~gteron must  be studied widely in animals of 
different species .  
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