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Exper imenta l  r e s e a r c h  and clinical  observat ions  have demons t ra ted  the effect of n e u r o t r a n s m i t t e r s  on 
r e s p i r a t o r y  and c i rcu la to ry  function [2, 5]. Cons iderable  at tention dur ing the study of the s y s t e m  respons ib le  
for  gas exchange has been devoted in recent  y e a r s  to the sur fac tan t  s y s t e m  of the lungs [10]. However ,  m e -  
diator  regulat ion of the lungs has not been adequately studied, and the invest igat ion descr ibed  below was c a r -  
r ied  out to fill this  gap. 

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 albino r a t s  weighing 200-300 g. The animals  as a whole were  divided 
into th ree  groups.  In group 1 the role  of functional act ivi ty of the sympath icoadrena l  s y s t e m  in changes in s u r -  
factant  act ivi ty and the functioning a r e a  of the lung (FAL) was invest igated in 42 animals  ( three s e r i e s  of ex-  
pe r imen t s ,  14 an imals  in each s e r i e s ) .  In group 2 the s ta te  of the sur fac tan t  s y s t e m  and FAL depending on a c -  
t ivi ty of the cholinergic s y s t e m  was studied in 48 an imals  (four s e r i e s  of exper iments ,  12 r a t s  in each s e r i e s ) .  
In group 2 act ivi ty of the sero toninerg ie  s y s t e m  of the blood, the s u r f a c e - a c t i v e  complex of the lung, and FAL 
was studied in 50 an imals  (five s e r i e s ,  10 animals  in each s e r i e s ) .  

Catecholamine sa tura t ion  was produced by subcutaneous injection of a combination of adrenal in  and n o r -  
adrenal in,  100 p g / k g  of each twice a day for  7 days .  A deficiency of biogenic amines  was c rea ted  by means  of 
the ~ -ad renob locke r  droper idol  in a dose of 0.1 m g / k g  and the f i -adrenoblocker  p ropranolo l  (obsidan) in a dose 
of 1 m g / k g ,  for  7 days,  or  by ext i rpat ion of the chromaff in  t i s sue  of the adrenals  by total  r emova l  of the r ight  
adrenal  and des t ruc t ion  of the medulla  of the left  adrenal  with a t h e r m o c a u t e r y  [3]. 

In the next s e r i e s  of exper iments  adrenal in  and noradrena l in  in doses  of 100 m g / k g  were  injected into 
animals  with catecholamine deficiency and act ivi ty  of the sur fac tan t  s y s t e m  of the i r  lungs and FAL were  d e t e r -  
mined.  An ar t i f ic ia l  excess  of the chol inergic  media tor  was c rea ted  by in t raper i tonea l  injection of acetylcholine 
in a dose of 100 p g / k g  for  7 days.  A deficiency of acetylcholine was c rea ted  by par t ia l  depancrea t iza t ion .  In 
two s e r i e s  of exper iments  on depancrea t ized  r a t s ,  to c o r r e c t  d i s turbances  in cholinergic s y s t e m s  a f te r  the o p e r -  
ation and until the day of the exper iments ,  acetylcholine (100 p g / k  g) or lipocaine (50 units daily) was injected.  

An excess  of sero tonin  in the body was c rea ted  by in t raper i tonea l  injection of se ro tonin  (100 ~g/kg)  or  
t ryp tophan  (100 pg/kg)  for  10 days .  

A deficiency of fl~e se ro ton inerg ic  complex was induced by par t ia l  depancrea t iza t ion  and a l so  by a p h a r m a -  
cologic method ("poisoning" with r e se rp ine ) .  The catechotamine deficiency thus a r i s ing  was compensa ted  by in-  
ject ion of adrenal in  and noradrena l in  in a dose of 100 m g / k g  before  the exper iment .  

Act ivi ty  of the surfactant  s y s t e m  of the lung was studied by a s t a l a g m o m e t r i c  method [9]. FAL was e s -  
t ima ted  morphomet r i ca l ly  [11]. 

The total  catecholamine level  in the pe r iphe ra l  blood was de te rmined  by Shaw's method in Mat l ina ' s  modi -  
f icat ion [6, 7], the acetylcholine concentrat ion was de te rmined  by biological  [12] and chemica l  methods [9], a c -  
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TABLE i. Level of Activity of Adrenergic, Cholinergic, Serotoninergic, 
and Surfactant Systems and FAL in Rats with an Artificial Excess of One 
Mediator (M • m) 

Parameter Type of experiment Control Experiment 

Injection of acetyleholine ACh 
AChE 
BchE 
ST 
FAL 
ACh 
AChE 
BChE 
ST 
FAL 

CCh 
ST 
FAL 
5-HT 
MAO 
ST 
FAL 
5-HT 
MAO 
ST 
FAL 

Injection of lipocaine 

Injection of adrenalin and 
noradrenalin 

Injection of tryptophan 

Injection of serotonin 

27,70• 
85,90___l,ll 
48,20• 
61,90+-0,17 
94,31 +-2,03 
26,02+_0,62 
89,99+- 1,96 
48,824-1,73 
62,30+-0, i8 
92,42++_I,12 
40,00• 
62,50 +-0,21 
93,10-+0,27" 
5,11• 
0,02• 

52,10+-0,15 
92,90+-2,34* 
4,54+-0,21 
0,03_+0,00 

62,70+-0,62 
95,30+- 1,34 

11,64+-6,41 
68,50--0,36 

119,20+- 1,28 
59,40• 
99,70--+0,47 
33,56+-O,67 
91,38--+1,I2 
59,59+-0,51 
59,70--+ 1,09 
98,70-+0,57 
78,O0+-0,73 
60,00-+0,57 
94,3O+- 1,53 
11,36+-0,23 
0,04• 

58,70• 
95,70+-0,48 
6,81-+0,25 
0,03+_0,00 

59,404-0,41 
98,70+-0,54 

Legend.  He re  and in  Tab l e  2: CCh) to ta l  e a t e c h o l a m i n e s  (in r e l a t i v e  
u n i t s / m l ) ,  ACh) ace ty leho l ine  (in n a n o m o l e s / l i t e r ) ,  BChE, ACHE) b u t y l -  
and a c e t y l c h o l i n e s t e r a s e  ac t iv i ty  r e s p e c t i v e l y  (in n a n o m o l e s / h / l i t e r ) ,  
5-HT) s e r o t o n i n  (in n a n o m o l e s / l i t e r ) ,  MAO) (in nanomoles/h/I i ter) ,  ST) 
s u r f a c e  t e n s i o n ,  i n v e r s e l y  p r o p o r t i o n a l  to  s u r f a c t a n t  c o n c e n t r a t i o n  (in 
N / m ) ,  FAL (in %); * P  < 0.05 c o m p a r e d  with con t ro l .  

TABLE 2. Parameters ofAdrenergic, Cholinergic, Serotoninergic, and 
Surfactant Systems and Functional Area of the Lung in Rats with an Arti- 
ficial Deficiency of One Mediator (M • m) 

Parameter Type of experiment Control Experiment 

Depancreatization ACh 
A ChE 
BChE 
ST 
FAL 

CCh 
ST 
FAL 

CCh 
ST 
FAL 

5-HT 
MAO 
ST 
FAL 

5-HT 
MAO 
ST 
FAL 

Demedullation 

Injection of droperidol 
and propranolol 

Injection of reserpine 

Depancreatization 

26,59+-0,80 
41,78• 
82,88+-0,12 
62,81 +-0,58 
93,82• 1,47 
39,00+-0,89 
61,90• 
91,90--0,51 
38,10_+0,92 
63,20• 
92,60• 
5,65+-0,I8 
0,21• 

60,90• 
95,10• 
5,11• 

0,0280• 
61,50+-1,25 
94,37+- 1,25 

4,11 ~0,33 
20,55• 
39,73• 
67,20• 
72, I0~0,57 

1,13• 
65,90• 
84,20-+-1,23 

1,21+0, II 
64,70--+_O,29 
87,90+--0,37 
0,28-+0,26 

0,0056• 
69,20_+0,37 
79,70• 
O,4O_+0,O3 

0,014+_0,00I 
71,40• 
81,90+-1,21 

t iv i ty  of a c e t y l -  and b u t y l c h o l i n e s t e r a s e s  by the method  in  [13], the s e r o t i n i n  l eve l  by a b io logica l  method  [11], 
and m o n o a m i n e  oxidase  (MAO) ac t iv i ty  by S o l o i m s k a y a ' s  method ,  based  on loss  of s e r o t o n i n  [8]. The s i g n i f i c a n c e  
of d i f f e r ences  was d e t e r m i n e d  by S tuden t ' s  t e s t .  

EXPERIMENTAL RESULTS 

It will be clear from Table 1 that injection of adrenalin and noradrenalin increased the total blood mono- 
amine concentration and was accompanied by a decrease in surface tension (inversely proportional to the sur- 
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factant concentration) and an increase in FAL. After demedullation the catecholamine content fell and this was 
accompanied by a fall in activity of the surfactant system and FAL. Similar results were obtained after ~- 
and ~-adrenoreceptor blockade by droperidol and propranolol (Table 2). 

Creation of an excess of cholinergic mediator by injecting aeetylcholine into intact animals, and also by 
injecting lipocaine, which participates in aeetylcholine synthesis, caused an increase in reactivity of the eho- 
linergic systems of the blood, surfactant, and FAL (Table i). 

Experimental reproduction of acetylcholine deficiency by depancreatization reduced the mediator concen- 
tration and cholinesterase activity on the 7th-8th day. The surfactant was exhausted and, at the same time, FAL 
decreased. 

Preliminary injection of serotonin or tryptophan for 7 days increased activity of the serotoninergic and 
surfactant systems, and FAL also was increased (Table I). 

A serotonin deficiency caused by partial depanereatization led to a decrease in activity of the serotoniner- 
gie system, of surfactant activity, and of FAL. 

In the animals receiving reserpine, which inhibits biological activity of serotonin, the serotonin concentra- 
tion and MAO activity in the peripheral blood fell, and this was accompanied by exhaustion of surfactant and a 
decrease in FAL (Table 2). 

After injection of acetylcholine into animals with an experimentally induced deficiency of the mediator the 
state of the surfactant system and FAL were within normal limits. Parameters of the adrenergic, cholinergie, 
and serctoninergic systems shewed no significant change. 

The results are evidence that acetylcholine, eatecholamines, and serotonin influence the surfactant sys- 
tem of the lungs, and ultimately this is reflected in FAL. Each mediator has its own type of action. This is 
evidently associated with the trophic action of neurotransmitters [4, 14]. 
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