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In the literature there are several accounts [4, 6, 7, 8] mainly concerned with the investigation of the role of 
the vegetative nervous system in regulating the level of the blood complement. 

These investigations have demonostrated that the complementary activity of blood serum is significantly in- 
creased by the action of the sympathetic nervous system, by adrenalin and by the sympathomimetic amines (ephedrine, 
phenamine) and inhibited by pilocarpine. 

Studies of the central nervous control of the level of the blood complement are of considerable interest. It 
has recently been demonstrated [1, 2] by the method of conditioned reflexes that the brain cortex participates in 
the control of the complementary blood function. 

Experiments designed to study the effect of the functional condition of the higher sections of the central ner- 
vous system particularly its inhibiting state on the level of the blood complement, play an important part in the so- 
lution of these problems. But the few articles that exist on this subject are extremely contradictory. Thus in the 
experiment [3] with cats, rabbits and dogs, the complement content decreased considerably under the effect of pheno- 
barbital narcosis. Other investigators [5] however, found that the complement level decreased slightly as a result of 
different forms of narcosis. 

The object of the present study was to determine the effect of urethane narcosis on the level of the blood com- 
plement. 

E X P E R I M E N T A L  M E T H O D  
The tests were carried out on 30 guinea pigs each weighing 400-500 g. The animals were given intraperitoneal 

injections of urethane 100 mg to every 1O0 g of weight. Narcosis set in 3-7 min after the injection of the preparation 
and lasted 5-7 hr. The complement titre in every guinea pig was determined before the injection of the narcotic. For 
the investigation blood was taken from the heart 1.5-2 ml at a time. The blood was studied 3.6 and 24 hr after the 
injection of urethane and in some of the animals after 11/2 and 41/2 hr. The blood of 10 control guinea pigs was studied 
at the same periods. In all 6 series of experiments were conducted with 5 guinea pigs in each. 

The complement level was determined by the usual method of titrating it in a 1 ml  suspension of sheep's red 
cells. 

In all the tests the complement titre of the serum was determined on the day after the taking of blood. 

E X P E R I M E N T A L  RESULTS 
The study of the complimentary activity of blood taken from animals in a condition of deep narcosis clearly 

showed that the complement level of the blood depends on the inhibiting state of the central nervous system. An 
analysis of the results showed that in the overwhelming majority of the animals (83.4 %) the complementary activity 
of blood serum decreased in varying degrees and that only in 16.6% of the animals the content remained the same; 
it rose briefly and then dropped to the initial level. The decrease of the complement titre in different animals ranged 
from 42.9 to 125% of the initial level. The extent of the drop in the complement level depends apparently on the 
initial condition of the complementary activity of blood serum (Fig. 1); the higher the initial titre of the complement,  
the more marked the drop although sometimes deviations from this tendency occur. 
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The study of the dynamics of the changes in the complement content revealed that the complement titre did 
not decrease uniformly in all the animals. At this stage it was possible to distinguish 3 types of reaction which we 
designated as follows: type I - a smooth decrease of the complement titre reaching a maximum by the sixth hour of 
narcosis (Fig, 2); type II - a drop in the complement level in the early stages reaching a maximum by the third hour 
of narcosis (Fig. 3); type I I I -  a sharp drop in the complement titre in the later stages reaching a maximum by the 
sixth hour of narcosis (Fig. 4). 

A comparison of the course of decrease of the blood complement titre with its initial level shows that the type 
of reaction does not depend on the initial titre of the complement although the third type of reaction predominated 
in animals with a low initial complement titre (0.16). The third type of reaction was much more rarely encountered 
than the other two. 

Our experimental results also show that under the action of the inhibiting state of the central nervous system 
there is a certain limit to the fall of the complement titre; in our tests it did not fall below 0.22-0.24. 

The study of the course of the decrease of the complement in relation to time revealed not only 3 types of re- 
action but established the possible sources of errors in solving this problem. Thus on investigating the complement 
titre 11/~, hr after the onset of narcosis we failed to detect any substantial shifts whereas after 41~ hr they were less 
pronounced in some animals (first type of reaction) than after 6 hr (i.e., in the terminal stages of narcosis). 

The tests also showed that after 24 hr the level of the complement became more or less normal. On deter- 
mining the complement titre in blood serum of 10 control animals 6 of them showed a fall in the complement titre 
(0,02). This was probably due to the fourfold taking of blood from the heart. 

The experimental results thus demonstrate that the complementary function of blood serum is regulated by the 
central nervous system. 
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Fig. I. Dependence of the degree of decrease of the com- 

plement titre on the initial level. 
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Fig. 2. Course of decrease of the complement 
titre in relation to time. First type of react ion-  
smooth decrease of the complement titre. 

Despite this it is still not possible to describe definitely the mechanism of the observed phenomenon which ap- 
parently can be duah redistributive or by lowering the production. The short term decrease of the complement con- 
tent of the blood after the nervous system has ceased to exercise control over the possible organs of production of the 
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Fig. 3. Course of reduction of the comple- 
ment titre in relation to time. Type II re- 
action - a sharp fall in the complement 
level in the early stages. 
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Course of reduction of the comple- 

ment titre in relation to time. Type III re- 
action - a sharp fall in the complement 
level in the terminal stages. 

complement namely liver and the reticulo-endothelial system (9, 10, 11), and the restoration to the initial level 
after 24 hr indicates the redistributive type of mechanism. The return to normal after 24 hr of the lowered level 
of the complement after the ~blockade" of the cells of the reticulo-endothelial system has also been observed by 
other investigators [11]. 

SUMMARY 

Investigations carried out have demonstrated the relationship between the complementary function of the blood 
and the functional state of the central nervous system. Particniarly it was established that prolonged anesthesia in 
guniea pigs led to a marked but reversible drop of the complement titre. The study of the complement reduction dy- 
namics (with time) has revealed three types of reactions in animals. 
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