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In previous investigations [ 4, 5] were demonstrated certain characteristics of the neurodystrophic process 
in guinea pigs Infected with 8_.. perfringens when the nerve supplying the infected muscle is affected. 

In the current project carried out on white rats, the neuroreceptor apparatus of the infected muscle was 
subjected to additonal action. 

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

A minimal lethal dose of vibrion septique mixed with a 2.5qo solution of calcium chloride was adminis- 
tered into the gastrocnemius muscle of experimental rats. Twenty-four - 3 hours prior to infection or 1-3 hours 
following it, 0.1 ml of 0.2~o solution of a stable preparation of novocain in apricot oil was injected into the 
same muscle or 0.1 ml of sterile apricot oil was injected 24 hours prior to infection. Control animals not sub- 
jected to supplementary intervention * were infected at the same time as the experimental animals. Three 
series of experiments were carried out on 118 rats. 

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

The experimental results are presented in Tables 1 and 2. 

In order to establish the effect of apricot oll on the pathogenicity of microbes, a third series of experi- 
ments was carried out the results of which are presented in Table 3. 

Thus, injection of novocain or apricot oil in the same muscle that was infected, especially when ad- 
ministered 24 hours prior to the infection, prevents death of some of the animals and at times of the majority. 
Direct contact of the microbes with the apricot oil does not influence their pathogenicity significantly. 

Observations indicated that the paw into which the microbes were injected showed involvement of a 
lesser degree in animals given apricot oil or novocain 24 hour prior to infection than in others. Histopatholo- 
glcal examination of both gastrocnemius muscles and both sciatic nerves was performed in 14 rats of the second 
series of experiments sacrificed on the 1st, 7th and 45th day after infection. Sections were stained with scarlet 
red for fat and counterstained with hematoxylln. 

Microscopic examination of the preparations showed the following. In one day after infection of rats 
of the fourth group (control) the right gastrocnemlus muscle was found to be overrun by microbes. 

*Infection of the animals was carried out by co-worker Z. I. Sobieva of the Laboratory of Infectious Pathology. 
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TABLE 1 

The First Series of Experiments 

Group 

First 

Secom 

Third 

Fourth 

Infection method 

Inject ion of novocain i n -  
to the right gastrocnemlus 
muscle 24 hours prior to 

infect ion 
The same 3 hours prior to 

infect ion 

The same 3 hours after 

infection 

Infect ion without supple- 

mentary  intervent ion 

(controls) 

TABLE 2 

The Second Series of Experiments 

Number of arrtmals 

perished survived 

1 9 

7 3 

6 4 

8 2 

Life term of the 

animals  that 

perished 

27 hours - 1 rat 

2 0 "  1 " 

22 ~ 4 rats 

2 4 "  1 " 

4 3 "  1 " 

19 hours 2 rats 

22 " 2 "  

27 " 1 rg't 

43 " 1 " 

19 hour.~ 2 rats 

2 2 "  5 "  

43 " 1 rat 

Group 

First 

Second 

Third 

Fourth 

Infection method 

Inject ion of novocain in -  

to the right gastrocne- 

rains muscle 24 hours 

prior to infect ion 

The same 1 hour after 
infect ion 

Inject ion of apricot oil 

into the right gastroc- 

nemius muscle 24 
hours prior to in fee-  

tlon 

Infection without supple- 
mentary  intervent ion 
(controls) 

lumber of animals 

perished [ survlve~ Life term of the 

I animals  t h a t  

perished 

12 hours - 1 rat 

24 " 3 rats 
4 days 2 " 

12 hours 2 rats 

22 " 1 rat 

24 hours 2 rats 

12 hours 2 " 

4 days 1 rat 

12 hours 4rats  
2 4 "  3 " 
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T A B L E  3 

The Third Series of Experiments 

Group 

First 

Second 

Third 

Fourth 

Infect ion method 

Infection of apricot  oil  
into the lef t  gastro- 

cnemius muscle 24 
hours prior to in fec -  

tion of the same 

muscle 

Inject ion of apricot  oi l  
into the 16ft gastro-  

cnemius muscle 24 

hours prior to in fec -  
tion of the muscle of 

the lef t  thigh 

Inject ion of a mixture 
of microb ia l  suspension 

and apricot  oi l  into the 

left  gastrocnemius 
muscle 

Infect ion without supple- 
menta ry  intervent ion 

Number of animals  
total  

1C 

1C 

perished survived 

5 5 

5 5 

7 2 

9 0 

Life term of the an i -  
mals that perished 
following infect ion 

22 hours - 1 rat  
24 " 2 rats 

27 " 1 rat  
4 day~ 2 rats 

22 " 5 rats 

22 ~ 2 rats 

24 ~ 2 " 
2 7 "  2 " 
42 " 1 rat  

22 ~ 8 rats 

72 " 1 rat  

Edema of the intermuscular  connect ive tissue, f ragmenta t ion,  swelling and fa t ty  degenerat ion in many  

muscle fibers and hemorrhage are very much in evidence (Fig. 1). The numerous foci of round ce l l  inf i l -  
trates, consisting of lymphocytes  and to a lesser extent  of polymorphonuclear  leucocytes ,  contain  numerous de -  

generated ce l l s .  No mitoses were seen in the infi l t rates or uninvolved tissue. Nuclear  prol i fera t ion,  fa t ty  d e -  
generat ion of Individual  muscle fibers, and i n f r e q u e n t l y -  smal l  loci  of round ce l l  inf i l t ra tes ,  were observed 
in the left  gastrocnemius muscle .  The right sc ia t ic  nerve showed that the ep ineur ium,  was thickened,  hypere -  

mic  and contained large loci  of round ce l l  inf i l t ra tes .  There were no changes in the lef t  sc ia t ic  nerve.  

In the right gastrocnemius muscle  of the exper imenta l  animals  were seen the same destructive changes 
as seen in the control  ra t ,  but they were observed in a few muscle fibers. In the uninvolved muscle tissue of 
these animals ,  prol i fera t ion of muscle and connect ive tissue nucle i  was less marked than in control rats and 
mitoses were encountered.  At the si te of in jec t ion  of novocain or o i l  there was a cav i ty  containing a consider-  

able  quant i ty  of o i l .  In this cav i ty  as well  as in the surrounding area  there were col lect ions  of round cei ls  

which were bound with ce l lu lar  matr ix  to round ce l l  infi l t rates in other portions of the sections (Fig. 2). In 
dis t inct ion from findings at  examina t ion  of analogous preparat ions from control an imals ,  these infi l t rates  of 

lymphocytes  and polymorphonuclear  leucocytes  also contained many  polyblas t s  and maerophages among which 
not infrequent ly  one could find cei ls  with mi to t i c  figures. Nuclear  prol i ferat ion and at t imes mitoses could 
be seen in the lef t  gastrocnemius muscle .  In this muscle ,  areas of fat ty  degenerat ion along the course of muscle 
fibers as well  as vascular  hyperemia  and prol i fera t ionof  perivascular  connect ive tissue are seen on occasion.  

Only in the rat  from the second group could loci  of inf i l t ra tes  within the substance of the nerve be seen in the 
r ight  sc ia t ic  nerve; hype remia  and fresh hemorrhages in the epineur ium were found in the lef t  sc ia t ic  nerve.  

Seven days following infect ion (Fig. 2) of the right gastrocnemius muscle  of the control  rat ,  hyperemia  
with thickening of the vessel wails and pro l i fe ra t ionofconnec t ive  tissue rep lac ing  involved muscle tissue could 
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be found. Fat ty  degenerat ion of muscle fibers was rather mi ld .  The right sc ia t ic  nerve was hyperemic  and 

adherent to the adjacent  tissues. In the lef t  gastrocnemius muscle were fouud hyperemia  and prol i ferat ion of 

perivascular  connective tissue; in the left  sc ia t ic  nerve - hyperemia  and prol iferat ion of connective tissue e l e -  
ments in its coats. 

In exper imenta l  rats of the first and third groups, also 7 days following infect ion,  there was rep lacement  
of part  of the muscle tissue of the right gastrocnemius muscle with granulation tissue and numerous foci of 
round ce l l  inf i l t rates .  Here were present fat ty degenerat ion of muscle coats and myel in  coats of the nerve 
fibers as well  as macrophages loaded with fat and p igment .  At the site of in ject ion of novocain and oil  there 
is a s l i t - l i ke  space f i l led with fat and surrounded by a layer of lymphoid ,  his t iocyt ic  and other connective 
tissue e lements .  In the preserved muscle tissue one can observe in some fields of vision prol i fera t ion of muscle 
nuclei  and connective tissue e lements  among which occasional  cel ls  with mi to t ic  figures are present.  Prol i f -  
eration of adipose cells is marked ,  espec ia l ly  along the course of vessels and nerves.  In the left gastrocnemius 

muscle one can see now and then fat ty  degenerat ion of muscle fibers and hyperemia .  Proliferat ion of adipose 
ce l ls ,  of muscle  nucle i  in cha in - l ike  arrangements and of connective tissue cells which in places obscure por-  
t iors  of muscle  fibers are conspicuous. In portions of the right sc ia t ic  nerve the epineurium is thickened and 
adherent  to the surrounding tissues; now and then focal col lect ions of endoneural nuclei  are encountered.  In 
the left  sc ia t ic  nerve only an insignif icant  thickening of the epineurium is observed. 

Fig. I. Condition of muscle tissue (right gastrocnemius muscle) of 
a control rat  sacrif iced 24 hours after infect ion.  Destructive changes 

in muscle tissue are evident .  Fat  stain.  Micropbotogram 67.2 x .  

tn the rat  of the second group the his topathological  picture of the muscles and nerves resembels the one 
just described.  The difference is in the greater intensi ty of the destructive process in the right gastrocnemius 
muscle where structureless fragments of muscle fibers are surrounded by giant  cel ls ,  his t iocytes ,  macrophages 
and fibroblasts.  The entire area  of involvement  is de l imi ted  from the remaining muscle tissue by a roller  of 
round ce l l s .  

On the 45th day  after infec t ion ,pro l i fe ra t ion  of connective tissue cells (including massive prol iferat ion 
of connect ive tissue) of muscle nuclei  and adipose cells in both muscle and coats of both nerves is more pro-  
nounced in exper imenta l  than in control rats.  

It is obvious from the ci ted microscopic  findings that during the first day after infect ion the less striking 
destructive changes in the muscles and nerves character is t ic  of the pa thologica l  process being studied were 
observed in rats of the first and third groups; they increased in the second group and reached the max imum de-  
gree in animals  of the fourth group (controls). This agrees with findings observed in the involved ex t remi ty  
which were made while the animals  in this series of experiments  were st i l l  a l ive .  
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The preparations indicate  that the pa thologica l  process in the region of infection differed in the exper i -  
menta l  and control animals in the degree of involvement  of muscle tissue and in the character of react ion on 
the part of tissue. The la t ter ,  apparent ly ,  determined the outcome of the infection and the subsequent course 
of the processes of restoration.  As compared  to controls, the exper imenta l  animals  exhibi ted a lesser degree 
of destructive changes in the muscles and a greater degree of ac t iv i ty  on the part  of mesenchymal  e lements  
including adipose cei ls .  

Fig. 2. Condition of muscle tissue (right gastrocnemius muscle)  
of a rat  sacrif iced one day following infect ion.  Relative i~re- 
servation of muscle tissue at the site of in jec t ion  of apricot  oi l  
is evident .  Fat stain.  Microphotogram 67.2 x .  

In the l i terature of recent  years deal ing with the problem of anaerobic infect ion,  more and more attention 
is being paid to the reac t iv i ty  of the organism which is associated with the functional condition of the nervous 

system. Academic i an  A.  D. Speranskii 's position on the leading role of the nervous system' in  pathologica l  
and protect ive and adapt ive  processes was confirmed by the investigation of the mechanisms of development  
of gas gangrene [ 1, 2, a ,  6]. The same authors pointed out the favorable act ion of novocain as an anesthet ic  
substance on the outcome of exper imenta l  infect ion with microbes and toxins of gas gangrene. 

Reactions in the form of proliferation of muscle nucle i ,  appearance of adipose cei ls ,  and connective 
tissue and blood elements  were observed by us not only in the muscle into which novocain,  oil  and microbes 
were in jec ted ,  but in the contra la tera l  - so -ca l led  heal thy muscle and in the coats of its nerves. Consequently, 
i t  is possible to speak of general  s t imulat ion of prol iferat ive processes in mesenchymal  tissues by a nonspecific 
i r r i ta t ion.  An organism prepared in such a manner may  be found to be resistant to a le thal  dose of vibrion 

septique. Under such conditions the pathological  process in the focal lesion loses in intensi ty,  which, as our 
ear l ier  observations ind ica ted ,  favors a decrease in changes in the nervous system. 

S U M M A R Y  

A culture of vibrion septique was injected into the gastrocnemius of white rats 24 or 8 hours previous to 

the infection or 1 to 8 hours following it a stable preparation of novocain in apricot oil or apricot oii alone was 

injected into the same muscle. Control rats were injected simultaneously, but without any additional inter- 

ventions. The outcome of the infection was more favorable in the experimental rats. The injection of novo- 

cain or apricot oil, especially carried out 24 hours before the infection prevented the death of a number, at 

times of the majority of the animals. The extremity into which the microbe was injected was found to be 

affected less in animals in which novoca[n solution or apricot oil was injected 24 hours previous to the infection 

(in comparison with the rest of the animals). The microscopic examination of both gastrocnernius muscles and 
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both sciatic nerves demonstrated that novocain or apricot oll injection brought about a decrease in the destruc- 
tive changes in the affected muscle and an intensification of the reactive processes in the mesenchymal e le-  
ments. The latter, evidently, promoted an increase of the resistance of the animals to the lethal dose of vlbrton 
septique. 
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