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In the analysis of the mechanisms accompanying the development of gas gangrene, we succeeded in es- 
tablishing the special role played by the afferent muscle nerves in the pathologic inflammation. 

Altering the functional state of the nerve tissue in the muscle (novocainization) and interrupting the re- 
flex are both on the afferent and efferent sides (severing the posterior and anterior spinal cord roots) enabled us, 
in a considerable number of animals, to prevent infection, while at the same time the control animals invar- 
iably died of gas gangrene, 

There was the problem of clarifying the role of the central nervous system during the course of fatally 
infecting animals with anaerobic microbes. 

The findings which we will discuss below touch particularily upon the development of anaerobic infection 
under conditions when the animals had had e.:tirpated either limited or large areas of the cerebral cortex. 

E X P E R I M E N T A L  METHODS 

The work was done on white rats. The material for causing infection was the standard suspension of the 
septic vibrion culture riO, containi.ng 6 billion microbes per 1 ce. This microbic mixture was disffolved just be- 
fore the experiment, in a sterile physiological solution of table salt in a ratio of 1:1000. To the diluted micro- 
bial culture was added an equal volume of 5~osolntion of calcium chloride. In order to produce the infection 
0.1 cc. of the resulting mixture was introduced into the pad muscles of the experimental animals. 

In the animals, before infectiort, the cerebral cortex was extirpated from sites accessible to operation 
(frontM, parietal, occipital). In order to determine,during the course of the experiments,the importance of the 
length of time from the moment of the operation to the moment of infection, the animals were infected at 
various intervals after operation - after 3, 10 and 30 days. 

Altogether 70 animals were used (33 control and 33 experimental). After 3 days 10 of the operated ani- 
mals were infected, after 10 days 12, and after 30 days, 13 animals. Simultaneously as each operated animal 
was infected, a control animal was infected. The results obtained can be seen in Table 1. 

As can be seen from Table 1, in the experimental group in which the animals were infected after wide 
extirpation of cerebral cortical areas, there was a marked decrease in the mortality when compared with the 
controls. This difference is especially marked in the group of animals infected 10 days subsequent to the cor- 
tical extirpation: of the 12 animals operated on, only one died , while from the control group 11 died. 

In this fashion, it seems that wide cortical extirpation alters the relation of the animal to the progression 
of the gas gangrene. 
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TABLE 1 

Characteristics of the Course of Anaerobic Infection When Large Areas of the General Cortices are Extirpated 

Type of interference 

Large areas of cerebral cortex removed 
Control 
Large areas of cerebral cortex removed 
Control 
Large areas of cerebral cortex removed 
ControI 

TABLE 2 

Time of infection 
after interference 
(in ,days) 

3 

10 

30 

The Peculiarities During the Course of Anaerobic Infection after Cerebral 

No. of 
animals 

10 
10 
12 
12 
13 
13 

__ Experimental regults 
No. dead 

5 
9 

I 
11 
4 

I0 

r No, survived 

5 
1 

11 
I 
9 

3 

Cortical Damage 

Character of intervention 

Removal of limited areas of cortex 
Trauma to cortex by doing sections 
Opening the skull and cutting the 

dura mater 
Control 

TABLE 3 

Time interval 
of infection 
after interfer- 
ence (in days) 

3 
3 

No. of 
expfl. 
animals 

10 
10 

10 
10 

_ Experimental results 
No. dead No., survived 

4 �84 

1 

The Peculiarities During the Course of Anaerobic' Infection after Damage to Limited Areas of the Cerebral 
Cortex of one Cerebral Hemisphere 

Experimental conditions 

Removal 
phere. 

Removal 
phere. 

Control 
Removal 

phere. 
Removal 

phere. 
Control 

of small area of left hemis- 
Left extremity infected.. 
of small area of left hemis- 
Right extremity infected. 

of small area of left hemis- 
Left extremity infected. 
of small area of left hemis- 
Right extremity infected. 

Time interval 
of infection 
after interfer- 

I0 

I0 

No, of 
exptl. 
animals 

34 18 

33 7 
34 22 

35 20 

35 17 
35 20 

~ n t a l  results 
No. dead No, survived 

16 

24 
12 

15 

18 
15 

For a clarification of the causes of the lowered mortality among the experimental animals there was 
needed a determination of the meaning of the operational trauma in relation to the general condition of the 
central nervous system, which apparently is manifesting, itself in thereaction of the organism to the micro- 
bial irritant. 

As is known, I. P. Pavlov [7] constantly pointed out that the extirpation not only traumatizes large areas 
of the cerebral cortex but also removes the functions of these areas, and also markedly alters the functions of 
the entire nervous system, which might have an influence on the response of the organism tO various irritants 
acting upon it. Analagous conclusions based upon their work were drawn by A. D. Speransky [9], K. M. Bykov 
[ 1], A. G. Ivanov-Smolensky [ 5] and others. 
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It might  be  thought that under the conditions of our experiments i t  is this very fact that  plays a vi ta l  role 
in the changed reactions of the organism to the infection.  In order to c lar i fy  this question, the following ex-  
periments were undertaken. 

In some animals ,  ins tead  of removing large cerebral  areas only l imi ted  portions were removed;  in others 
the ext irpat ion of brain regions was substituted b y  cerebral  t raumat iza t ion  (sections). A mere  opening of the 
skuU and sectioning of the dura mater  without t raumat iz ing brain tissues served as controls. 

Experiments were also done to c lar i fy  what inf luence trauma of only one cerebral  hemisphere has upon 
the reac t ive  capabi l i t ies  of the organism in resisting the infections introduced into the muscles of the extrem= 

ity, both upon the side of the damaged hemisphere and on the opposite side. These results a re  tabulated in 
Tables 2 and 3. 

Analysis of the obtained results, as can be seen, shows that a l l  our operat ive interventions, just as was 
seen in the removal  of wide cor t ica l  areas,  are  character ized by a marked slowing of the infectious process, as 
can be seen to one or another degree depending on the extent  of the in f l i c t ed  t rauma.  

These experiments (Table  2) also showed that this a l tered response by the an imal  varies and is l imi t ed  by 
def ini te  t ime intervals and that  it  is increased the greater the inf l ic ted t rauma.  Thus, in the experiments  with 
wide removal  of cor t ical  areas the changed reac t ion  of the animals  manifests i tself  a month after the operat ion,  

while a t  the same t ime  loca l  damage  to the cortex ~hows up within the nearest few days; with this we were able  
to establish that the indica ted  condit ion of the animals  can be observed not only with removal  of areas of the 
cerebral  cortex, but also by cutt ing the hard coverings of the brain without t raumat iz ing  the cortex. 

Deserving of  a t tent ion are the experiments  with l imi t ed  removal  of the cerebra l  cortex of  one hemisphere 
and in the infection of animals . in  some cases in the muscles on the e x ~ e m i t y  of  the affected side and in others 
in muscles of the opposite ex t remi ty  (Tab le  3). In these experiments we were able  to observe that l im i t ed  

trauma to one hemisphere influences the response of the organism to infections only on the side opposite the 
damaged hemisphere.  With this, mor ta l i ty  to gas gangrene is lowered only in the first few days after opera t ive  
interference and by the 10th day the difference has vanished. 

We have conducted experiments which show a changed reac t iv i ty  of the  organism (within the concre te  
conditions of our work) that  is not connected with the fact of the absence of the cerebral  cortex,  but is a r e -  

sult of the operat ive  t rauma to the brain, producing changes in the functional s tate of the central nervous sys- 
tem of the nature of a protect ive inhibit ion.  

For the appearance  of loci inhibi t ion in wounded regions in cases of skull - brain injury there are findings 
obtained by M. P. Berezin, I. D, Richter and V. M. Ugryumov (1949). These authors established that  these foci 
affect  the periphery,  lowering the reac t iv i ty  of peripheral  nerve systems, as a result of  which repeated  t rauma to 

the brain (operations on the inf l ic ted wounds) does not l ead  to considerable changes of the chronaxie and e l e e -  
trosensit ivity of the nerves in the muscles of the extremit ies .  

Experimental  data [2,  11] show that t rauma to the brain disturbs subordination; the findings of a number 

of other authors [3, 4, 6, 9, 10, 12] also speak of the subordinating influences upon the periphery by act ion 
taken on the cerebral  cortex. 

Thus, our experiments have shown that the functional condition of the central  nervous system plays a very 
large  role in the reac t ive  capaci t ies  of the organism and in the response to natural  infectious toxfc  agents.  
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