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Injection of 200 mg/kg  DOPA into ra t s  adapted to t empera tures  of 5 and 22~ did not affect 
the gas exchange or rec ta l  t empera ture .  Injection of 10 mg/kg  dopamine into the same ra t s  
was followed by an increase  in these pa rame te r s  and in the blood glucose concentrat ions with- 
out any substantial  changes in the content of free fatty acids. The calorigenic effect of do- 
pamine was much more  marked  in ra t s  adapted to cold. 

P rev ious  exper iments  [3, 4] showed that short  and long exposures  to moderate  cold (5~ induces con- 
siderable changes in the concentrat ions of catecholamines and their p r e c u r s o r s  in the t issues of ra t s  and an 
increase  in the excret ion of these amines in the urine. The calorigenic effect  of catecholamines differs in 
animals of different species and it also differs for adrenalin and noradrenal in  [5, 6, 10-13]. 

Because of the absence of data on a possible calor igenic  effect  of dopamine and because of evidence 
of a mediator  function of its own [1, 14], it was decided to study the effect of dopamine on the oxygen con- 
sumption, carbon dioxide elimination, rec ta l  tempera ture ,  and blood levels of glucose and free fatty acids.  

E X P E R I M E N T A L  M E T H O D  

Exper iments  were ca r r i ed  out on male albino ra t s  weighing 200-220 g. One group of animals was 
kept in a room with an air  t empera ture  of 5 * I~ The other group of r a t s  was kept at a temperature  of 
22 4- I~ After  3 days the animals  were given an intraperi toneal  injection of L-dopamine sulfate (Schu- 
chardt  Miinchen, West Germany) in a dose of 10 mg/kg  or of DL-DOPA (Reanal, Hungary) in a dose of 200 
mg/kg.  The dose of dopamine was chosen allowing for its concentrat ion in the adrenals  [3, 4], and the dose 
of DOPA allowing for the fact  that 200 mg /kg  is the threshold dose producing changes in the catecholamine 
concentrat ion in the bra in  [9] and other organs [15] in ra t s .  The calorigenic effect of dopamine and DOPA 
was judged from the change in gas exchange and rec ta l  t empera ture  measured  with an e l ec t ro the rmomete r  
[2]. The concentrat ions of glucose and free fatty acids were determined in the animals t blood [8]. 

TABLE 1. Rectal  Tempera tu re  (in ~ in Rats Adapted to Temper -  
a tures  of 22 and 5~ After Int raper i toneal  Injection of DOFA (200 
mg/kg) and dopamine (10 mg/kg) (M 4- m) 

Time after in- 
jection (in rain) 

Before injection 
After injection 

20 
30 

L.I  Temperature after injection Temperature after injection 
[ _ _  2fDOP_A_______ _ of dopamine 

I~ I ] adapta-  ~ -- ~ ] -  - 
Io~ tior~to p I tion to p 

20 38,0• 38.2• 

20 ]37,6• >.0.05~ 38.0.+_ O. 18 
20 [ 37.3 • >0,05]  37.9 ~0.13 
20 37,4+0,20 / >0,05138,i-~0, 15 

135.2• 35,3• 
>0,05137,5 +_ o, ,61 >0,05l 30,1 _+0, E3I <0,002 
~-0,05138.0-~0 22 >0.05139.8• >0,05  37,9~-0:11 >0 <0,00I _ ,05 39,1• <0,005 
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T A B L E  2. B l o o d  Glucose  and  S e r u m  F r e e  F a t t y  A c i d  Conc e n t r a -  
t ions  in R a t s  A d a p t e d  to 22 and  5~ 30 ra in  A f t e r  I n t r a p e r i t o n e a l  

Glucose (in mg %) 
Free fatty acids 

(in meq/Hter) 

I n j ec t i on  of 10 m g / k g  Dopamine  (M * m) 

No. of 
Substance tested animals 

30 

30 

Control Adaptation 
to 22~ 

91-4-2,4 193-----16 

1591• 1607+42 

Adaptation 
P to 5~ 

<0,001 16l~I1 

>0,05 1624~44 

<0,001 

>0,05 

% 

lO0 [ 

I 

Fig .  1. 
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E f f e c t  of DOPA and  dop-  
a m i n e  on the g a s  exchange  in r a t s  
a d a p t e d  to 22 and  5~ U n s h a d e d  
c o l u m n s -  oxygen  c o n s u m p t i o n ,  
s h a d e d  c o l u m n s  - CO 2 e l i m i n a t i o n  
(in % of  con t ro l ) .  L i m i t s  of  v a r i a -  
t i on  of index a r e  g iven .  

EXPERIMENTAL RESULTS AND DISCUSSION 

DOPA in a dose of 200 mg/kg did not change the rectal temper- 
ature of either group of animals i0, 20, and 30 rain after the injec- 
tion (Table I). Similar results were obtained after injection of dop- 
amine into the group of warm-adapted (22~ rats. Injection of dop- 
amine into the cold-adapted (5~ rats, on the other hand, was fol- 
lowed by a distinct rise of rectal temperature. 

DOPA caused no change in the 02 consumption or CO 2 elimina- 
tion 30 rain after its injection in the warm-adapted rats. In the cold- 
adapted rats, on the other hand, an increase of about 20~ in the gas 
exchange was observed after injection of DOPA (Fig. i). Dopamine 
also caused a slight increase in the gas exchange of the warm- 
adapted animals. The oxygen consumption in this group of animals 
was increased by 40~o and the carbon dioxide elimination by 26~o. 

Incidentally, no increase of body temperature was observed in 
those rats whose gas exchange was not increased by more than about 

20~o as a result of the injection of DOPA or dopamine. With a greater increase in oxygen consumption (as 
took place after injection of dopamine into cold-adapted rats) the body temperature was definitely increased. 

The increase in gas exchange under the influence of catecholamines is dependent on many of their 
metabolic effects such as glycogenolysis, mobilization of fatty acids, increased lactic acid production, and 
so on. As the results in Table 2 show, 30 min after injection of dopamine the glucose concentration in the 
blood of both groups of rats studied was clearly increased. The free fatty acid level was not significantly 
changed. This indicates a similarity between the effects of dopamine and those of adrenalin, but not those 
of noradrenalin. 
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