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Yu. I. Detsik and I. I. Fedorov [1] revealed the epileptogenic properties of ~-ramidon in experiments on 
dogs, rabbits and cats, and put forward the sugges.cion that this preparation might be used in the treatment of 

schizophrenia. At present intravenous inject ion of Pyramidon in convulsive and subconvulsive doses has found 
cl inical  application in psychiatry for t reannent  of chronic forms of schizophrenia [4]. 

The aim in the present study of the convulsivant action of Pyramidon has been to elucidate ,,he conditions 
oil which the appearance of convulsive seizures depends. 

Under novocaine analgesia the subcutaneous vein in the shin of a pup was exposed and a freshly prepared 
4% solution of Pyramidon injected into it. After this the animal was closely watched. 

Data presented in Table 1 show fliat in~avenous administration of Pyramidon to pups aged up to 1 month 
did not result in convulsive seizures. Reaction to the injection of Pyramidon consisted of the following. Imme- 
diately following the injection,agitation, squealing and sometimes slight tremor were noted. Pups aged over 2 
weeks exhibited in addition copious salivation; many were doubly incontinent and tonic extension of limbs was 
also seen: this resembled the tonic phase of a convulsive seizure.No epileptiform seizures were observed in pups 
under 1 month of age. 

Pups over 1 month of age showed clear tonic compaction of all muscles but particularly in the extremities 
after administration of Pyramidon; increased salivation, severe panting and vomiting also became evident. 

Typical epileptiform seizures following administration of Pyramidon were constantly observed in the case 
of pups older than 50 days and only in one experiment were they seen in a pup aged 30 days. The seizures were 

characterized by the presence of tonic and clonic phases and a period of automatic movements ("running on one 
spot"). 

Four pups aged 40 to 60 days were given Pyramidon in divided doses of 81, 124, 142, 165 mg / kg  with no 
resultan't seizures: as in pup~ aged under 1 month Lhere was only tonic contraction of the muscles. 

The epileptiform seizures in pups following administration of Pyramidoa were characterized by the young 
animals often having not single but 2-3 seizures which sometimes passed into status epilepticus, Older pups 
were more sensitive to intravenous inject ion of Pyramidon. While doses of Pyramidon of 197-306 mg / kg  were 
not lethal for pups undertwo weeks of age, doses of 90-165 m g / k g  were lethal for pups aged 1t/a-2 months. 

in order to discover a relationship ber,~een the appearance of convulsive seizures and the rate of injection 
of Pyramidon 62 experiments on 16 dogs were carried out. Convulsive doses of Pyramidon were injected sub- 
cutaneously into dm shin either slowly through a fine needle or with intervals of 0.5-2 minutes. 

It must be remarked that while there are certairt variations in doses of Pyramidon producing convulsions, 
for role and the sam, e animal under similar conditions of administration the convulsive dose remains constant. 
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T~BLE 1 

Effect of I n u a v e n o u s  I n j e c t i o n  o f  D i f f e r en t  Doses of  P y r a m t d o n  to Pups of  Various Ages 

Dose  of 
No. of Sex g e  W e i g h t  P y r a m t d o n  A n h n a l ' s  s ta te  a f te r  a d m f n l s -  O u t c o m e  

pup ay ( in kg) ( in  g / k g  t ra t ion  of  P y r a m i d o n  

body wt . )  

1 F e m a l e  2 0.41 0 . 2 4  No convuls ions  S m v i v e d  

2 " ~ 0 . 6 4  0 . 1 1 9  " " * 

3 " ,10 2.9 0.165 " " D i e d  

2 Ma le  15 0.73 0.219 " " Surv ived  

2 " 43 3.51 0.081 " " " 

3 F e m a l e  lfi 1.2 0.127 " " " 

3 " 29 2.31 0.105 " " 

3 " 68 4 .17 0.114 T y p i c a l  convu l s ive  se izure  " 

3 " 83 4.45 0.121" " " m _ 

4 Male  46 2.9 0.12.1 No convuls ions  Died 

5 " 56 7.8 0.048~ T y p i c a l  convu l s ive  se izure  Surv ived  

6 F e m a l e  56 6 .2  0.058 T y p i c a l  conwl l s ive  se izure  " 

6 " ~4 5 . 6  0 . 0 8 5 -  " " " " 

7 " 6 0.51 0.69 ~ convuls ions  Died 

8 " 6 0.48 0.227 " " S u r v i v e d  

8 " 9 0.54 0 .222 " " 

8 " 30 2.9 0.063 Typ ica l  convu l s ive  se izure  " 

9 " 17 1.5 0. 107 No convuls ions  

9 " 19 1. (-'.2 0.029 " " ~ 

10 " 2 0.3 0 .226 " ~ 

I1 Ma le  2 0 .32 0.375 " " Died on the third day 

12 " 2 0.3 0.73 " " Died 

13 F e m a l e  2 6 .32 0.206 " " Surv ived  

14 Male  11 0.71 0 .197 " " " 

15 " t 1 0.81 0.2-17 " " Died 

16 F e m a l e  50 1..12 0.099 T y p i c a l  convu l s ive  se izure  Surv ived  

17 " 50 1.4 0 .086" " " " " 

18 ~ 15 0.89 0.1.% No convuls ions  Died 

19 " 60 2.8 0 .142 " " Surv ived  

20 Ivlale 60 2.2 0.09,'  T y p i c a l  convu l s ive  se izure  Died 

21 " 60 2 0 .06 " " " Survived 

"-Vryph:al s ingle  convu l s ive  se izures  thronged to status ep t l ep t i cus .  

rn one case ( e x p e r i m e n t  on tlm dog Dall tka) when  the a n i m a l  was a g i t a t e d  before  the i n j e c t i o n , a  c o n v u l -  

sive seizure occur red  a f te r  a sma l l  dose o f p y r a m i d o n  (25 m g / k g ) .  The  i n j e c t i o n  ~:as r epea t ed  on the  same  dog 

G days la le r  when it was p l ac id .  (7ouvulsions took p l a c e  a fmr  42 m g / k g  of Pyrami.don had  been  g iven .  

Whc,~ P y r a m i d o n  is i n j e c m d  slowly the convu l s ive  se izure  develops  a f te r  an a p p r e c i a b l y  la rger  a m o u n t  of  

tim sHbstan('e than the e p i l e p m g e n i e  dose usual for the g iven  a n i m a l .  I n j e c t e d  in d iv ided  doses, the e p i l e p t o g e n l c  

do~e becomes  even  lar'ger, lq i th  this mct I :od  of  i n j e c t i o n  ep i l ep t i fo r ln  seizures  deve lop  af te r  amoun t s  of  P y r a m i -  

don '2-2 ~ ~z t imes  g rea l e r  than  tha! requ i red  Io p roduce  a se izure  on rapid gqject ion.  

It was no t i ced  tha t  a l m o s t  no toxic s equa l ae  were observed  in adu l t  a n i m a l s  fo l lowing r epea t ed  and  f requent  

l n j e c u o n s o f  P)qamidon.  l i a l f  an  hour  a f te r  a convuls ive  s e i z u r e  the a n i m a l s  b e h a v e d i ~ l a  m a n u e r  a l m o s t i n d i -  
stinguishablc from the  usual.  

The d e v e l o p m e n t  of convu l s ive  seizures  wi th  sma l l e r  amount s  of Pyramidon  when i t  is i n j e c t e d  rap id ly  

evidemly depends on the in tens i ty  of s t i m u l a t l o n o f  r e c e p m r s i n  the vascular  bed. With rapid i n j ec t i on  e x e i t a -  

"tIoll of a ~gioreceptors Is g rea te r  s ince  tlm solut ion of P y r a m i d o u  is d i lu ted  Io a lesser e x t e n t  allan on slow I n j e c -  
tion. 

'323 



In the lmxt series of experhnents pyramldo,I was injecled hlto the common carotid artery. With thls method 
of administration more nearly opt imal  conditions are created for file action of P).ramidon on the carotid sinus 
area, vascular receptors of the brain and Its meninges as well as dtrecfly on cerebral  cemer.% 

Experiments were performed on dogs aud rabbits. 2 dogs 0huka and Rex} were given pyramtdon solution 
into the carotid artery external ized in a skin flap; in the other cases the co,ninon carolid artery was exposed 
Under sterile conditions. 4'~: Pyramtdon solution was injected into the artery and tile wound closed. Results of 

these experiments are given in Table 2. 

TABLE 2 

Epileptogeuic Doses of ,I% Solution of Pyramidon on Injection 
Artery 

No. of 
Exp. 

1 

2 

3 

6 

12 
4 

5 
7 
8 

9 

10 
11 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 

26 

.27 

28 

29 

30 

31 

32 

33 

Description Weight 
of animal  in kg 

Bruka 15.6 
Bruka 15.6 
I3ruka 15.6 
Bruka 15.6 
Bruka 16. 1 
Rex 11.2 

Malyutka 7 
Roza 17.7 
Roza 17.7 
Pup 5.6 
Female  5.6 
Pup,male 6, 1 
Pup, male 6.1 
Pushok 6,8 
Naida0 male  3.2 

Zlaya 20.3 
Buran 16.5 
l.okhmach 20 
Damka 15.6 
Damka 15.6 
l)amka t5.6 
Bezymyamy 8 
Ryzhy 7.5 
Bely 7.8 
Gordy 11.5 

Pup, 3 free, ale 2.8 
Tsygan 20 
T.-.ygan 20 

Ryabush 7 
Zhuk 9.5 
Pup,4 female 2.6 
Aza 16,2 
Aza 16.2 

Alfimal's 

4 years 
4 years 
4 years 
4 years 
4 years 
3 years 
5 years 
�9 I years 
4 years 
2-5 monfl~s 
2-5 months 
2-5 monflls 
2-5 ,,=ran ths 
4 months 
4 months 
3 years 
3 years 
2 years 
4 years 
4 years 
4 years 
3 years 
4 years 
3 years 
4 years 

Artery receiv-  
ing Pyramidon 

Into right 
Into right 
Into right 
Into right 
Into right 
Into right 
Into right 
Into right 
Into left 
into r ight 
Imo left 
hHo lef! 
Into left 
Into right 
Into right 
lure left  
Into right 
I|lIO .left 
Into left 
Into left 
Into right 
Into right 
Imo right 
Into right 
lnm le ft 

3 monfl~s 
5 years 
5 years 

3 yeats 
9 monfl~s 
3 I D O l l  t l l S  

2 years 
2 years 

Into right 
Into right 
Into left 

Into left 
Into left 
Into right 
Into left  
Into right 

into Common Garotid 

Amt. Py- 
ramidon 
(g/kg 
body wt. 

0.0025 
0.003 
0.0043 

0.0038 

0.0039 

0.016 

0.0068 
o. 0033 

'f L0049 
0.0014 
0.085 
0.013 
0.O62 
0.01 
0.093 
0.0{}6 
0.031 
0.07 
0,005 
0.019 
0.038 
0.022 

0.064 
0.082 
0.142 

0.093 
0.1 
0.008 

o da 
0. 189 
0.015 
0.0056 
0.0066 

State of the ani -  
mal  after in jec-  
tion 

Convulsive seizure 
w m 

m I 

u 

m 

,it 

t 

m 

w 

No convulsions 

Co nvulsions 

No convulsions 

Convulsions 
Co~.ivulsive seizure 

to m 

CoI1vulsive seizure 
m w 

No convulsious 
Convulsive seizure 
No convulsions 
No convulsions 
Convulsive seizure 

i@ w 

w w 

3 convulsive seizures 
Dead from suffocation 
Convulsive seizure 
3 convulsive seizures 
Convulsive seizure 

2 conx ulsive seizures 
Status epilepticus 
Convulsive seizure 

w �9 

m i I  
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As Table 2 shoxvs, Om eplleptogenic dose-of Pyramidon on Its injection into the carotid artery of adult 
,'-.male dogs was 2.5-6.8 m g / k g  i. e., 10-20 times smaller fllan with rapid shtgle Intravenous injection. It Is 
,:hatacterlstlc that cgnvulslons ltf these cases took place Instantaneously: they resembled the result of sudden 
electric current stimulation. 

In tim case of a 4-monfl~s old female dog (Pushok) a convulsive seizure appeared after Injection of !0 rag/  
/kg, i. e., a dose a little larger than that which evokes seizures In adult female dogs with the same method of  

administ.ta ttou. In 2 female pups aged 2t/'z-,q months a convulsive seizure was produced by injection of 8s-ga 
mg/kg Pyramtdon Into the common carotid artery;, the onset of convulsions was not hnmediate but 20-30 seconds 
after the Injection, t. e.,after a period similar to that usually observed after intravenous injections of Pyramldon. 

Male dogs did not exhibit enhanced sensitivity to pyramidon injection into the common carotid artery. 

Females, on the other hand, reacted to intracarotid injection of Pyramidon with convulsive seizures with 
very small doses - 2.5-6 mg/kg .  The epileptogenic dose of Pyramidon was, in the majority of cases of male 
dogs, little different whether admhtistered by dm common carotid route or Intravenously although tim expert- 
mental conditions were identical in the case of male and female animals. 

The specific sensitivity to injection of Pyramidon into the common carotid artery in female animals and 
its absence in the males are not absolutely constant. Both increases and decreases of sensitivity (Tsigan, Experi- 
ment No. 28, Damka, g• No. 20-21 respectively) were ~bserved at dift-erent times. It also depends on 
age: no increased sensitivity to Pyramldon injected by fire common carotid route was, as a rule, observed in pups 
~p to 3 months old. 

In addition to the described experiments similar studies were made on rabbits and gave consistem data: 
coavulsive seizures occurred on injection of Pyramidon mto the common carotid artery in doses which were 
epileptogenic when given intravenously; this was observed both in male and female rabbits. 

It was then shown that injection of Pyramidon into the femoral artery and external carotid artery in dogs 
produced convuMons when given in the same doses as intravenously. Suboccipital injection was followed by 
convulsions after 60-90 seconds when 10-15 rag/kg  of Pyramtdon had been administered. 

The fact that convulsions following Pyramidon injection into the common carotid artery occur tn many 
animals, predominap.tly female, with minute doses of the substance and with extremely rapid onset suggests that 
this method of administration may involve chiefly the receptor apparatus of the carotid sinus zone and possibly 
vasct,lar receptors of tt~e brain. Definite elucidation of this question requires further study. 

Moreover, the direct action of Pyramidon on the central nervous system cannot be denied since this substance 
exerts considerable influence on basic cortical processes [2, 3].. 

S U M M A R Y  

The effect of Pyramidon was experimentally studied to clarify the cm~ditions of the rise of epileptic-like 
.:eizures. 

It was noted that the development of a convulsive seizure in dogs when intravenously injected v#ith a 4~ 
Pyramidun solution proceeded differently depending upon the age of the an}real, Pyramidon dose, rapidity and 
frequency of injection, and the site of the injection. 
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