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During the development of pneumococcal  infection in ra ts  changes are  found in the 
dopamine content in the organs .  These changes occur  as a se r i e s  of phases .  At the 
beginning of the disease the increase  in the dopamine level in the adrenals ,  hypothal- 
amus,  heart ,  l iver ,  intestine, and brain is caused by the need to intensify eatecholamine 
synthesis .  With the development of poisoning by the bacter ia l  endotoxin dopamine ac-  
cumulates in the brain t i ssues  and its concentrat ion in the lungs and kidneys of the ra ts  
fal ls .  The absence of prec ise  corre la t ion  between the dynamic changes in the dopamine, 
noradrenal in  and adrenalin concentrat ions in var ious  organs suggests  not only that 
dopamine is a p r e c u r s o r  of the catecholamines,  but also that it pe r fo rms  a hypothetical 
physiological  role  of its own. 

The role  of dopamine in the pathogenesis  of bacter ia l  infection has not yet  received sufficient study. 
Never theless  investigation of the dopamine content concurrent ly  with that of adrenalin and noradrenal in  
would provide a more  complete picture of the cha rac te r  of the part  played by the sympathico-adrenal  s y s -  
t em in the regulation of body functions during infection. 

The object of the p resen t  investigation was to examine the changes in the dopamine level in animals 
during experimental  pneumococcal  infection, bearing in mind that the wr i t e r s  have previously [1, 2] found 
marked dis turbances  in the content of noradrenal in  and adrenalin (of which dopamine is the p r e c u r s o r  in 
the chain of biosynthesis) in the blood, urine, and organs,  and of vani l l in-mandel ic  acid in the urine of ra ts  
with this infection. 

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

Experiments  were  ca r r i ed  out on 108 male albino ra ts  weighing 180-200 g. An in t radermal  injection 
of type I pneumococci  was given into the right flank of the experimental  animals in a dose of 0.1 ml of an 
18-h culture diluted 1 : 100. The ra ts  were  decapitated 30 min and 1, 3, 5, 12, 24, 48 and 72 h af ter  infection 
and the organs removed.  The dopamine content was determined in the adrenals ,  l iver ,  kidneys, hear t , lungs ,  
intestine, brain, and hypothalamus.  The corresponding organs of intact ra ts  acted as the control .  The im-  
proved method of Matlina et al. [3] was used for the quantitative f luorometr ic  est imation of dopamine. The 
dopamine f luorescence  was recorded  on a spec t ro f luoromete r  (Hitachi No. 203) at the Moscow Resea rch  
Institute of Psychia t ry ,  Ministry of Health of the RSFSR. The standard was 3-hydroxytryptamine hydro-  
chloride (Ferak,  Berlin). Statistical analysis  of the resu l t s  was ca r r i ed  out by the constant method of Mont- 
sevichyute-t~ringene [4] and curves  were  plotted. Differences were  regarded  as significant when P _< 0.05. 
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E X P E R I M E N T A L  R E S U L T S  

The r e su l t s  of invest igat ion of the dopamine content in the r a t s  showed that  the changes in its level  
in the organs  during the development  of pneumococca l  infection p a s s e d  through s eve ra l  phases .  D i s tu r -  
bances  of the dopamine level  we re  found during the f i r s t  30 rain a f t e r  infection of the r a t s  with pneumo-  
cocci .  During this per iod  of the d i sease  a sha rp  r i s e  was  found in the dopamine content in the adrena ls  
(by 1.6 t imes  over  the normal  4 .281"0 .676 ~g/g) ,  the hypothalamus (by 1.6 t imes  over  the normal  of 1.192• 
0.159 #g/g) ,  the hea r t  (by 2.6 t imes  over  the no rma l  of 0.075 • 0.009 ~g/g) ,  the l i ve r  (by 1.7 t imes  over  the 
n o r m a l  of 0.142 :~ 0.012 ~g/g) ,  the intest ine (by 3.8 t imes  over  the no rma l  of 0 .071" 0.009 ~g/g) ,  and in the 
bra in  (by 1.8 t imes  over  the no rma l  of 0.123~0.020 ~g/g) .  The dopamine level  in the lung t i s sue  was r e -  
duced by 1.3 t imes  f r o m  the no rm a l  of 0.267=~ 0.005 #g/g) .  Sta t is t ical  ana lys is  showed the signif icance of 
the changes in the dopamine content during the f i r s t  30 rain a f t e r  pneumococcal  infection (P-< 0.05). The 
t r ans ien t  i nc rease  in the dopamine concentra t ion in r e sponse  to injection of pneumococci  was followed dur -  
Lug the next 30 rain by a r e t u rn  to the n o r m a l  values  in the adrena l s ,  hypothalamus,  l ive r ,  and intestine of 
the r a t s .  

After  1 h a fu r the r  i nc rea se  in the dopamine concentra t ion (by 2.4 t imes ;  P = 0.03) was observed  in 
the bra in ,  but a m a rked  d e c r e a s e  in the lungs (by 2.6 t imes ;  P<0.001) and in the kidneys (by 2.0 t imes ;  P =  
0.05). 

The shor t  course  of the f i r s t  phase  (until the f i r s t  hour) and the rapid onset  and long durat ion of the 
second phase  (3-12 h) mus t  be emphas ized .  The second phase  is ma rked  by a sharp  i nc rea se  in the dop-  
amine  concentra t ion  in the infected animal ,  but at d i f ferent  t imes  in different  organs .  The highest  va lues  
of the dopamine concentra t ion in the adrena l s  (7.752 =~ 1.037 ~g/g) ,  hypothalamus (2.263 • 0.191 ~g/g) and 
hea r t  (0.162• ~g/g) we re  obse rved  5 h a f t e r  infection of the an imals ,  but in the l i ve r  (0.282-~0.018 
pg /g) ,  intest ine (0.446 • 0.039 ~g/g) ,  kidneys (0.269:~ 0.013 #g/g) ,  and bra in  (0.704-~ 0.034 ~g/g) they w e r e  
obse rved  l a t e r  during the deve lopment  of the d i sease ,  in the kidneys and brain  a f t e r  12 and 24 h r e s p e c -  
t ive ly .  In the lung t i s sues  12 h a f t e r  infection the re  was  a sma l l  i n c r e a s e  in the dopamine concentra t ion  
(0.131 + 0.020 ~g/g)  com pa red  with the prev ious  m a r k e d  d e c r e a s e  (0.037 ~- 0.007 ~g/g) .  

The l a t e r  per iod of development  of pneumoeoccal  infection, 24-72 h a f t e r  admin is t ra t ion  of the pneu-  
mocoec i  when the s ta te  of the r a t s  had worsened  ( t empera tu re  r a i sed  by 1-2~ absence  of appet i te ,  apathy, 
adynamia ,  pneumonia,  i n f l ammato ry  focus around the si te of injection of the pneumococci) ,  was  a c c o m -  
panied by the third p h a s e -  by the accumula t ion  of dopamine in the bra in  t i ssue  (to a m a x i m u m  inc rease  
of 5.7 t imes  a f t e r  24 h; P<  0.001), by a sha rp  fall  in the dopamine level  in the lungs (by 10.2 t i m e s ;  P<  
0.001), kidneys (by 3.5 t imes ;  P<0.001) ,  and l ive r  (by 4.3 t imes ;  P<  0.001) and by the absence  of any s ig -  
nif icant  change in its content (within no rm a l  l imi t s  or  even slightly below) in the adrena l s ,  hypothalamus,  
hear t ,  and intes t ine .  

Analys is  of the r e su l t s  of de te rmina t ion  of the dopamine concentra t ion  in the o rgans  thus showed a 
s e r i e s  of phases  of change in the dopamine  level  in the va r ious  organs ,  not coinciding in t ime .  Probably  
the appea rance  of the f i r s t  phase  - a s imul taneous  but t r ans i en t  r i s e  in the dopamine level  in the hypothal-  
amus ,  ad rena l s ,  hear t ,  l i ve r  and i n t e s t i n e -  mus t  be r ega rded  as  a nonspeeif ic  r e sponse  to s t r e s s ,  in this 
case  to injection of the infectious m a t e r i a l ,  based on neu rohumora l  re f lex  m e c h a n i s m s  leading to compen-  
sa to ry  act ivat ion of synthet ic  p r o c e s s e s  in the body [1, 2]. 

The subsequent  dynamics  of the dopamine concentra t ion in mos t  of the invest igated organs  was l a rge ly  
dependent on i ts  ro le  as the p r e c u r s o r  of noradrena l in  and adrenal in ,  as shown by compar i son  of the r e -  
sul ts  with the changes prev ious ly  d i scovered  by the w r i t e r s  in the noradrena l in  and adrenal in  concen t ra -  
tions in the cor responding  organs  during pneumocoeeal  infection. However ,  o ther  w o r k e r s  [5-8] have shown 
the biological  impor tance  of dopamine i t se l f  as a moto r  med ia to r  control l ing skele ta l  musc le  tone. In this 
connection the absence  of definite co r re l a t ion  between the leve ls  of dopamine,  noradrenal in ,  and adrenal in  
in the liver, as welt as its dissimilar changes in the brain, lungs and intestine in the last stage of the in- 

fection imply not only that dopamine is the p r e c u r s o r  of noradrenal in ,  but that  it m a y  also  have an inde- 
pendent biological  role .  
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