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R e d u c e d  S e n s i t i v i t y  to  s o m e  D r u g s  
48 h a f t e r  C h l o r p r o m a z i n e  T r e a t m e n t  

Prev ious  e x p e r i m e n t s  d e m o n s t r a t e d  tha t ,  in ra ts  
p r e t r e a t ed  w i t h  e lec t roshock,  t h e  s leep ing- t ime  induced  
by  b a rb i t u r a t e s  (48-72 h later)  is m u c h  longer  t h a n  in 
no rma l  an imals / .  

I t  was supposed  t h a t  this  ef fec t  was no t  specific for 
e lec t roshock  t r e a t m e n t ,  b u t  t h a t  also a p r e t r e a t m e n t  
wi th  ce r ta in  subs tances  could  m o d i f y  the  effect  of 
o t h e r  drugs  admin i s t e r ed  some t i m e  la ter .  

Us ing  ch lo rpromaz ine ,  the  oppos i te  ef fec t  to  t h a t  
shown a f t e r  e lec t roshock  was observed .  A single dose 
of ch lo rp romaz ine  was able  to reduce  the  s leep ing- t ime  
when  the  ba rb i t u r a t e s  are g iven  48 h later .  

This  u n e x p e c t e d  resu l t  was  s tud ied  under  d i f fe ren t  
condi t ions .  T h e  fol lowing po in t s  are  pa r t i cu l a r ly  s t ressed 
in t he  p resen t  research :  (1) t i m e  be tween  ch lo rp romaz ine  
a d m i n i s t r a t i o n  and  the  onset  of sho r t ened  b a r b i t u r a t e  
s leep ing- t ime;  (2) q u a n t i t a t i v e  re la t ion  be tween  the  
doses of ch lo rp romaz ine  and  the  effects  o b t a i n e d ;  (3) 
possible  d i f fe ren t  effects  b e t w e e n  single and  repea ted  
doses ;  (4) if  th is  e f Iec t  was specif ic  for ba rb i tu r a t e s  o r  
reproduc ib le  us ing o t h e r  h y p n o t i c  agen t s ;  (5) possible 
h o r m o n a l  in te r fe rence ;  (6) a possible  re la t ion  be tween  
the  shor ten ing  of the  s leep ing- t ime  and  a fas te r  b r eakdown  
of the  h y p n o t i c  drugs .  

Sp~ague-Dawley  female  ra ts ,  we igh ing  200 g were  
used. Ch lo rp romaz ine  was  adm in i s t e r ed  in t raper i to -  
nea l ly  a t  t h e  dose of 15 mg/kg .  R o o m  t e m p e r a t u r e  was 
18-22 ° C. 

The  F igu re  shows the  du ra t ion  of sleep when  pen to-  
ba rb i t a l  was  g iven  a t  d i f fe ren t  i n t e rva l s  a f te r  chlor-  
p r o m a z i n e  admin i s t r a t i on .  

The  synerg is t ic  ef fec t  of ch lopromaz ine ,  when  admi -  
n is tered wi th  ba rb i tu ra tes ,  is well  known.  This  synerg i sm 
is stil l  no t iceab le  a f te r  12 h, b u t  a f t e r  24 h has  comple-  
t e ly  d i sappeared ,  un t i l  72 h a f te r  the  ch lo rp romaz ine  
admin i s t r a t ion ,  a m a r k e d l y  decreased  s leep ing- t ime  is 
observed  which  reached  a peak  a f t e r  48 h. All  fu r the r  
e x p e r i m e n t s  were car r ied  o u t  using th is  t ime.  

Our  resul ts  on the  re la t ion  be tween  the  dose of chlor-  
p romaz ine  used and  the  s leep ing- t ime  r educ t ion  are  
r epor t ed  in Table  I. I n  some exper imen t s ,  ch lorpro-  
maz ine  was a d m i n i s t e r e d  for 5 days ,  before  an  in ter -  
r u p t i o n  of 48 h. 

T h e  s leep ing- t ime  decreases  wi th  increas ing  doses of 
ch lorpromazine .  W h e n  ch lo rp romaz ine  is g iven  for 5 
successive days  and the  t r e a t m e n t  is t hen  d i scon t inued ,  
as usual,  tor  48 h;  the  shor ten ing  of t he  s l eep ing- t ime  is 
even  more  r emarkab le .  
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Variation of pentobarbital induced sleeping-time after a single injec- 
tion of chlorpromazine 

The groups after 36 and 60 h are significantly different (versus con- 
trols) at the level of p<0-01 

I n  Tab le  I I  resul ts  are  co l lec ted  conce rn ing  the  ani-  
mals  p r e t r ca t ed  wi th  ch lo rp romaz ine  unde r  the  usual  
e x p e r i m e n t a l  condi t ions  and in jec ted  a f te r  a 48 h in te rva l ,  
wi th  'Dor iden ' ,  'Viadr i l ' ,  e thy l  alcohol,  and hexobarb i -  
tal .  

The  effect  obse rved  wi th  p e n t o b a r b i t a l  is a lso e v i d e n t  
in t h e  case of the  hexoba rb i t a l .  Ne i t he r  w i t h  ' D o r i d e n '  
nor  'Viadr i l '  and  e thy l  a lcohol  there  was a n y  no t iceab le  
va r i a t i on  of t he  s leep ing- t ime  observed .  I t  m a y  be 
deduced  t h a t  t he  ch lo rp romaz ine  p r e t r e a t m e n t  does n o t  
induce  an  aspecif ic  res i s tance  aga ins t  na rco t ic  drugs.  
The re  is a specif ic  e f fec t  aga ins t  pen tobaxb i t a l  and  
hexoba rb i t a l ,  cons i s ten t  wi th  the  hypo thes i s  t h a t  t he  
ch lo rp romaz ine  p r e t r e a t m e n t  is able  to  mod i fy  the  me ta -  
bolic p a t h w a y s  of ba rb i tu ra tes .  

Tab. I. Effect of different doses of chlorpromazine pretreatment 
on the sleeping time of pcntobarbital. 

Dose (i. p.) 

I Controls 
2.5 mg/kg 1 day 
5 mg/kg 1 day 

10 mg/kg 1 day 
15 mg/kg 1 day 

I I  Controls 
2.5 mg/kg 5 days 
5 mg/kg 5 days 

10 mg/kg 5 days 

No,  of  
ani- 
mals 

18 
8 

18 
18 
18 

14 
14 
13 
14 

Sleeping-time % vari- p 
(min) 4- S. E, ation 

84 4-3.9 
78 4- 4.4 
64 4- 2.4 
53 4- 3.8 
49 4- 4.5, 

74 i 5.7 
57 4- 3.4 
46 q- 4.0 
39 4- 4,4 

- 7  n.s.  
- 2 4  p <  0.001 
- 3 7  p < 0 . 0 0 1  
- 4 2  p < 0 . 0 0 1  

0.02 > 
- 2 3  :p >0 .01  
- 3 7  p <  0.001 
- 4 6  / P < 0 ' 0 0 1  

L 

~5 mg/kg peutobarbital were injected i. p. 48 h after the last 
injection of chlorpromazine. 

Tab. I lL Influence ofpretreatmentwith chlorpromazine on'Doriden', 
'Viadril', ethylalcohol, hexobarbital narcosis. 

Pretreatment 

Chlorpromazino 

Chlorpromazine 

Chlorpromaziue 

Chlorpromazine 

'Narcosis 

Doriden 
Doriden 
Viadril 
Viadril 
Alcohol 
Alcohol 
Hexobarbi ta  
Hexobarbita: 

No. of Sleeping- 
ani- time 
mals (rain)+ S.E. 

80 5:8.7 
76 ::i: 6.5 
494-9-6  
66 ± 9-6 
31 q- 4-8 
46 q- 5.9 
69 4- 3.2 
53 4- 4.5 

P 

n. s, 

n . s +  

n . s .  

0.01 > 
p > 0,001 

'Dorideu' (85 mg/kg), 'Viadril' (70 mg/kg), 'ethyl alcohol' 
(40%, 10 emS]kg), and 'hexobarbital' (95 mg/kg} were in- 
jected intraperitoneally. 
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Tab. IlI.  Influence of pretreatment with ehlorpromazine on pento- 
barbital narcose in adrenalectomized * or immature ~ rats. 

Treatment 

I Controls 
Adrenalectomized rats  
Adrenalectomized ra ts  

+ Chlorpromazine 
II  Immature  ra ts  
Immature  ra ts  + 

Chlorpromazine 

No. of 
ani- 
mals 

16 
14 

12 
14 

14 

Sleeping- 
time 

(rain) 4- S.E. 

18 4- 3-9 - - -  
35 ::1:5-0 • - -  

11 4- 3.2 
41 4- 2-9 - - -  

26 ~ 2.9 

% 
vari- p 
ation 

m 

d 

0.01 > 
- 6 8  p>0.001 

- 3 7  p < 0.001 

Female rats weighing 180 g, adrenalectomized 7 days be- 
fore nareose and treated daily with 1 mg/kg cortisone 
acetate (s. c.). All rats were kept at 25°C room temper- 
atyare and received 1% NaC1 solution, as drinking water. 
Chlorpromazine was injected at the dose of 15 mg[kg and 
pentobarbital at the dose of ~0 mg]kg i. p. 

u Female immature rats (30 days old, average body weight 
100 g) are used. The treatment dose of ehlorpromazine was 
10 mglkg (i. p.) pentobarbital (2"2 mg]kg) was injected i. p. 

I t  is wel l  k n o w n  t h a t  t h e  b a r b i t u r a t e  b r e a k d o w n  is 
m o d i f i e d  b y  t h e  co r t i ca l  2 a n d  sex  3 h o r m o n e s .  F o r  t h i s  
r e a s o n  we s t u d i e d  t h e  l a t e  e f f e c t  of c h l o r p r o m a z i n e  in  
a d r e n a i e c t o m i z e d  a n d  i m m a t u r e  r a t s .  O u r  r e s u l t s  a r e  
r e p o r t e d  i n  T a b l e  I I I .  

F r o m  o u r  d a t a  i t  is poss ib le  to  c o n c l u d e  t h a t  ch lor -  
p r o m a z i n e  p r e t r e a t m e n t  is ab le  to  r e d u c e  p e n t o b a r b i t a l  
s l e e p i n g - t i m e  a f t e r  48 h a lso in  t h e  a d r e n a l e c t o m i z e d  
a n d  i m m a t u r e  r a t s .  

A poss ib le  dec rease  of b a r b i t u r a t e  levels  in  b r a i n ,  
w h e n  t h e  s l e e p i n g - t i m e  was  r educed ,  was  also i n v e s t i -  
g a t e d .  I n  e x p e r i m e n t s  i n j e c t i n g  15 m g / k g  of  ch tor -  60 
p r o m a z i n e ,  a n d  48 h l a t e r ,  25 m g ] k g  of p e n t o b a r b i t a t ,  
i t  was  o b s e r v e d  t h a t  t h e  b a r b i t u r a t e  c o n c e n t r a t i o n  in  40 
b r a i n  of a n i m a l s  k i l l ed  1 h a f t e r  t h e  a d m i n i s t r a t i o n ,  was  
o n l y  6 0 %  i n  c o m p a r i s o n  w i t h  t h a t  of t h e  cont ro ls* .  "~ 20 

O u r  r e su l t s  c a n  b e  e x p l a i n e d  w i t h  a d e c r e a s e d  p e n e -  -~ 
t r a t i o n  of b a r b i t u r a t e s  i n t o  t h e  b r a i n  or  w i t h  a n  en-  .~_ 
h a n c e d  b r e a k d o w n .  T h e  s e c o n d  e f fec t  is m o r e  p r o b a b l e .  .~ 
R e c e n t l y ,  RI~MMI~R 5 o b s e r v e d  a n  i n c r e a s e  o f h e x o b a r -  
b i t a l  o x i d a t i o n  b y  t h e  l i v e r  m i e r o s o m e  e n z y m e s  in  r a t s  ~= 
p r e t r e a t e d  w i t h  b a r b i t u r a t e s .  O n  t h e  o t h e r  h a n d ,  in  ~_ ~0 
v e r y  r e c e n t  e x p e r i m e n t s ,  we were  ab le  to  o b s e r v e  t h a t  
c h l o r p r o m a z i n e  p r e t r e a t m e n t  c a n  dec rea se  t h e  t o x i c i t y  40 
of s t r y c h n i n e  a n d  p i c r o t o x i n  a n d  t h e  p h a r m a c o l o g i c a l  
ef fects  of m e p r o b a m a t e  a n d  m y a n e s i n  ~. 20 

R.  KATO 7 

Isti tuto di Farmalogia della Universit~ di M ilano ( I t a l y ) ,  
December 20, 1959. 

T h e  I n h i b i t i o n  of  the  A n t i d o t a l  A c t i v i t y  
of  V i t a m i n  K 1 a g a i n s t  C o u m a r i n  A n t i c o a g u l a n t  

D r u g s  b y  i t s  C h l o r o  A n a l o g u e  1 

T h e  r e p l a c e m e n t  of a m e t h y l  g roup  b y  a ch lo r ine  a t o m  
in  a b io logica l ly  a c t i v e  c o m p o u n d  m a y  r e su l t  i n  a n  ana -  
logue w i t h  i n h i b i t o r y  ac t i v i t y .  T h e  a p p l i c a t i o n  of t h i s  
p r inc ip le  h a s  led to  t h e  s y n t h e s i s  of ch lo r ine  ana logues  of 
r i b o f l av i n e  w h i c h  are  c o m p e t i t i v e  i n h i b i t o r s  2,3. Since 
v i t a m i n  K~, 2 - m e t h y l - 3 - p h y t y l - 1  : 3 - n a p h t h o q u i n o n e ,  con-  
t a i n s  a m e t h y l  g roup ,  i t s  ch loro  ana logue ,  2-chloro-3-  
p h y t y l - l : 4 - n a p h t h o q u i n o n e ,  h a s  been  s y n t h e s i z e d  a n d  
t e s t e d  for  i t s  ab i l i t y  to  i n h i b i t  t h e  a n t i d o t a l  a c t i v i t y  of 
v i t a m i n  K 1 a g a i n s t  c o u m a r i n  a n t i c o a g u l a n t  drugs .  

R a b b i t s  we igh ing  f r o m  2.5 to  3.5 kg  were  fed "Warfar in  
[3 - (¢¢-phenyl - f l -ace ty le thy l ) -4 -hydroxycoumar in l  us ing  a 
dose of 15 m g ] k g  of b o d y  w e i g h t ] d a y  for  t w o  days .  T h i s  
inc reased  t h e  p r o t h r o m b i n  t i m e  t o  a p p r o x i m a t e l y  70 see 
c o m p a r e d  to  a v a l u e  of 15 to  17 sec before  t r e a t m e n t .  I n  
such  an imal s ,  t h e  i n t r a v e n o u s  a d m i n i s t r a t i o n  of 1 m g / k g  
of b o d y  w e i g h t  of v i t a m i n  K~ r e su l t ed  in  a s ign i f i can t  re-  
d u c t i o n  of t h e  p r o t h r o m b i n  t i m e  w i t h i n  40 t o  60 m i n  
(Fig. at .  W h e n  t h e  ch loro  a n a l o g u e  was  a d m i n i s t e r e d  in-  
t r a v e n o u s l y  60 m i n  before,  1-24 m g  a n d  0-62 m g / k g  com-  
p l e t e l y  b locked  (Fig. b a n d  c), whe reas  0.31 m g / k g  signifi-  
c a n t l y  r e d u c e d  t h e  a n t i d o t a l  e f fec t  of v i t a m i n  K~ (Fig. d). 

T h e  prec ise  s i te  or  m o d e  of a c t i o n  of  v i t a m i n  K is n o t  
known .  QUICK 4 a n d  ALMQUIST ~ h a v e  sugges ted  t h a t  cer-  
t a i n  p l a s m a  c lo t t i ng  fac to r s  ( p r o t h r o m b i n ,  f ac to r s  V I I ,  
I X ,  X)  are  s y n t h e s i z e d  b y  a n  e n z y m e  s y s t e m  of w h i c h  t h e  
v i t a m i n  is a coenzyme .  Because  al l  c o m p o u n d s  with_ V i t a -  
m i n  K a c t i v i t y  are  p a r a - q u i n o n e s ,  t lmy  m a y  f u n c t i o n  as 
c o m p o n e n t s  of a n  e l ec t ron  t r a n s p o r t  s y s t em,  C o u m a r i n  
a n t i c o a g u l a u t  d r u g s  m u s t  in t e r fe re  w i t h  t h i s  s y s t e m  b y  de-  
p l e t i n g  i t  of t h e  coenzyme ,  as  t h e i r  ef fec t  is r eve r sed  r ead i l y  

~ , ~ I . 0  mg Vitamin K~/k 9 "\ O, BZ m~ Z- CI-3- Pl~ytyl- I:~- N, IL/Icg 
/ tom3_.v! gnK,/kO 

a b 

~ " 7 " ' - - -  -~-----..~ 0.31 mg t-  c(-3- Phytyl-l:4-NLl./Kg 
l.Omg Vitamin K~/Hg :~"~~.0 mg Vitamin ~ll<g 

12.L, mg Z- GI-3- Pilyiyl-1:4-N.O./kg ~ \ ~ _ ,  .......... 

4b D '8o i o 1,omin 
c d 

a) Vitamin K I alone, b)c)d) 1.24 mg, 0.62, 0.31 mg respectively o 
2-Chloro-8-PhythI-1:4-Naphthoquinone 60 min before the adminis- 

tration of Vitamin K x. 

Riassunto 

L ' a u t o r e  o s se rva  che  u n  t r a t t a m e n t o  f a t t o  48 h p r i m a  
con  c l o r o p r o m a s i n a  i n d u c e  ne t  r a t t i  u n a  d i m i n u z i o n e  
ne l  t e m p o  di  s o n n o  d a  p e n t o b a r b i t a l  e d a  e s o b a r b i t a l ,  che  
si  a c c o m p a g n a  a u n a  d i m i n u z i o n e  de l la  e o n c e n t r a z i o n e  
ence fa l i ca  dei  b a r b i t u r i c i .  I1 f e n o m e n o  n o n  si a v v e r a  p e r  
il s o n n o  d a  , D o r i d e n , ,  n~ d a  ( ,Viadri l , ,  n~ d a  alcool .  
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