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The durat ion of action of amobarb i t a l  (100 mg/kg ,  in t raper i toneal ly)  2 days in succes s ion  
was studied in 358 male  albino mice .  The expe r imen t s  were  c a r r i e d  out monthly for  4 y e a r s .  
The act ion of amobarb i t a l  was m o r e  prolonged in the spr ing  and fall .  In s u m m e r  and winter  
it was s h o r t e r  than the annual mean .  The development  of to le rance  (a dec r ea se  in the dura-  
tion of act ion of amobarb i t a l  on the 2nd day of adminis t ra t ion)  a l so  showed seasona l  changes,  
but only one m a x i m u m  was observed .  Tolerance  was mos t  marked  during the spr ing .  

In the l a s t  two decades  in te res t  in the study of rhy thmic  changes in biological  p r o c e s s e s  has in- 
c r e a s e d  [2, 3, 7, 8, 10, 11, 13]. Per iodic  rhy thmic  changes,  diurnal  and seasona l ,  a r e  obse rved  in the hor-  
monal  act iv i ty ,  me tabo l i sm ,  and reac t iv i ty  of the o r g a n i s m  and a lso  in the act ion of drugs [3]. 

In the cou r s e  of 4 y e a r s  (1967-1970) observa t ions  on seasona l  changes in the durat ion of act ion of 
amoba rb i t a l  on albino mice  have been made in the Depar tment  of Pharmaco logy  at  Tar tu  Univers i ty .  The 
objec t  of the invest igat ion desc r ibed  below was to study this phenomenon in g r e a t e r  detai l .  

EXPERIMENTAL METHOD 

To supplement the previous findings systematic experiments were carried out for 15 months (Decem- 

ber, 1969 to February, 1971) on male albino mice (25-50 mice were used each month). Experiments were 

performed on 358 animals altogether (each mouse was used only once in the experiments). Amobarbital 

was injected intraperitoneally in a dose of I00 mg/kg on two consecutive days. The duration of action (the 

animals lay on their side) was determined on each day of the experiment. All experiments were carried 

out at the same time of day (from 9 to II A.M.), monthly, in the middle of the month. All mice were kept 

and fed under standard conditions. During the experiment the mice remained on a warmed litter at an at- 
mospheric temperature of 25~ 

EXPERIMENTAL RESULTS 

When two injections of amobarbital were given, the duration of its action on the second day was 
shorter, indicating the appearance of tolerance [4]. 

The duration of action of amobarbital on both days of the experiment varied with the month, so that 

there was agreement, in principle, between the observations made in different years. The mean results 

for 4 years are illustrated in Fig. 1 in the form of a polar diagram on which the duration of action of the 

hypnotic in minutes is plotted along the radii which represent the months. The difference between the ex- 

treme values (minimum-maximum) is statistically significant (P < 0.05). 

Two cycles are observable on the diagram: the first with a maximum in the spring months, the sec- 

ond with a maximum in the fall; in summer and winter the action was shorter than the annual mean (79:~ 7 

min on the first and 45 • 5 rain on the second day). The maxima of the duration of action differed on the 

two days of the experiment. The spring maximum of duration of action of amobarbital was more marked 
on the first day of the experiment, the autumn maximum on the second day. 
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Fig. 1. Annual dynamics  of mean  
monthly durat ion of act ion of a m o -  
ba rb i t a l .  Mean monthly durat ions  
of act ion (in min) plotted a l o n g  
radi i .  1) Durat ion of act ion on 1st  
day; 2) on 2nd day of a d m i n i s t r a -  
tion. Ci rc les  desc r ibe  annual 
mean  durat ion of act ion on 1st  
and 2nd days of exper iment .  
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Fig, 2. Annual dynamics  of p ro -  
duction of to le rance .  Monthly 
indices of to le rance  (in %) p l o t t e d  
along radi i .  Circ le  de sc r ibe s  an-  
nual mean  index of to le rance .  

Tole rance ,  e x p r e s s e d  a s  the ra t io  (in %) between the durat ion 
of act ion of amobarb i t a l  on the 1s t  and 2nd days (the index of to l e r -  
ance),  is shown d i ag rammat i ca l l y  in Fig. 2. Only one cycle is shown 
on this d iagram.  Tole rance  was mos t  marked  in the spr ing months 
(March, Apri l ,  May) and less  so in the fall (October). In some mice 
no to le rance  whatever  was obse rved  a t  this t ime .  

These r e s u l t s  differ  f r o m  those obtained by Golikov [2] in a 
study of seasona l  var ia t ions  in the durat ion of act ion of ba rb i t a l  s o -  
dium in mice ,  when only one m a x i m u m  was obse rved  (in spring) .  
The durat ion of act ion of ba rb i tu ra t e s  is de te rmined  mainly  by two 
fac tors :  the sens i t iv i ty  (or r e s i s t ance )  of the CNS to the ba rb i tu ra t e  
and the r a t e  of i ts  m e t a b o l i s m  in the l i ve r  (elimination).  

The r e su l t s  show that  there  is a d i f ference  between the annual 
cycl ic  change in the duration of act ion of amobarb i t a l  and in the de- 
g ree  of development  of to le rance .  In the f o r m e r  case  two cycles  a r e  
obse rved ,  but only one in the la t t e r .  This suggests  that  m e c h a n i s m s  
with a cycl ic  ac t ion  may  influence the durat ion of act ion of the drug 
and a lso  its abi l i ty to produce to le rance .  

Beuthin and Bousquet  [9] s tate  that  the inducing act ion of phe-  
n o b a r b i t a l o n m i c r o s o m a l e n z y m e s  is h ighest  in June and lowest  in 
October .  This a g r e e s  well with the obse rved  dec r ea se  in the devel-  
opment  of to le rance  in the fall .  The reduced  inducibility of the en-  
zymes  may be connected with a genera l  ( re la t ive,  perhaps)  weaken-  
ing of m e t a b o l i s m  in the fall .  It is well  known that  many metabol ic  
p r o c e s s e s  a r e  ac t iva ted  in spr ing  (oxygen consumption [12], act ivi ty  
of the gonads [1]) and that  the product ion and excre t ion  of co r t i cos -  
t e ro ids  a r e  i nc rea sed  in the spr ing  [5, 6], and so on. The spr ing-  
s u m m e r  functional m a x i m u m  is connected with the reproduc t ive  
s tage of biological  act ivi ty  [3]. The re la t ive  weakening of m e t a b o -  
l i sm  ought to af fec t  mainly  the durat ion of act ion of those barb i tu -  
r a t e s  which a r e  metabol ized  in the body, including amobarb i t a l .  
Since Golikov [2] used ba rb i t a l  sodium, a ba rb i tu ra t e  which is not 
metabol ized  in the body, the delay in m e t a b o l i s m  did not af fec t  the 
drug and no second (autumnal) prolongat ion of i ts  act ion was o b -  
se rved .  

On the o ther  hand, the mechan i sms  increas ing  the exci tabi l i ty  
of the CNS of mice  a r e  evidently weakened in spr ing,  so that  the du- 

r a t ion  of the hypnotic act ion of the ba rb i t u r a t e  is prolonged,  and the antihypnotic act ion of caffeine d e -  
sc r ibed  by Golikov [2] a l so  is weakened.  
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