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Experimental investigations devoted to a study of the tom played by disturbances of the functional state of 
the c~n~al nervous system in the treatment of infections by antibiotics are still rather few [5, 8]. 

The present communication is devoted to a comparison and an analysis of the results of penicillin therapy 
of ~taphyococcic Infections produced experimentally in no~mal animals and in animals with experimental neu- 
roseL 

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

The experiments were conducted on 48 white male rats weighing 100-115 g. All the animals developed 
conditioned reflexes after the food-shock technique of LI, Kotliare,rskiL 

All the animals developed stable stereotypes of the conditioned reflexes (two positive reflex responsei to 
sound and light stimuli and a differentiation to a sound of another strength) and were then divided into four, 
gz~ t~  of 12 rats each. 

Inflammation was produced by introducing into the muscle of the right rear foot pad a 20-hour culture of 
S~faylococcus aureus (swain No. 75) in a dora of about 2 billion microbes per 200 g weight of animaL Tlm 
animals of the first group were not injected, 

Animals of the second group began receiving penicillin four hours after being infected. The sodium salt 
of penicillin, dissolved In a 1% solution of pyramidon, was injected into the muscle of the left rear foot pad 
morning and night for three days. Each dose consisted of 40,000 units so that the total of each coupe was 200,000" 
ur~i~ of the antiblotlc. 

I n  animals of the third group the activity of the higher nervous system was severely disrupted* The rats 
were placed in a special chamber with a floor of metal  sheeting. In this chamber the feeding apparatus, was set 
up as in the kl. KotUarevskil chamber. At the time of the conditioned stimulus, when the animal would run ~o 
the feeder, it would receive a 30-eels shock. 

in each experiment there were 5-6 such combinations. At the same time each day the stereotype of the 
:~a~ditioned reflexes was checked. Tlie inflammation in this group of rats Was produced after the damage to the 
activity of the higher nervous system. The rats of  the fot,~h group were infected at the same time as the rats of 
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the third group. 

The thera~-'j of  the third and fourth groups was conducted using ekmoc~ovo~illin," the scheme of uearment 
being the same as with penicillin. 

The effec'~ve~ess of the penicillin therapy was judged by: alteratiov~ at the site of Injecting the staphyl o 
ococcus (extent ~ inflammatory lnfiluation, extent of inflammatory conuacVare), by the general condition of 
the animals and b~ changes in the state of the conditioned reflex activity. In animals of the third and fourth 
groups before a ~  d~ving tbe course of the experimental therapy the p h a g o ~ c  aclivtty was tested repeatedly 
by the method of N.V. Puchkov and S.M. Thova. In addition,.the blood pe.~cillin concenuation was followed 
(1 hour thirty mi~x~_es. 2 hours. 3 hours 30 minutes after commencing *.herap3~). The animals were sacrificed 
12-42 days after being infected and after the experiments had been complemd. 

All the ans were autopded and both tear foot pads were studied r~dcroscopically. The hlstologlc mc- 
lions were stained with hematoxylin-eosln, by the methods of Van Gieson and Gram-Welgert (for microbes tn 
the tisues). 

Beginning with the second day after inoculation, all the animah of the first group developed marked alter- 
ations in thelz c~:k'litioned reflex activity, a diffuse cortical inhibition seUiug in. In rare cases single conditioned 
reflexes remained. Later, there occurred a temporary and incomplete re~atlon of the conditioned reflexes 
with phasic mar~fesmtions 0eveling and Pa~adoxlcal phases), lengthelling of the latent period and diminution in 
the vigor of the conditioned reflexes. Fog the 42 days of the study a fuLl restoration of conditioned zeflcx activity 
was not observed. At the same time there was observed an alteration in the general sta/e and behavior of the 
animals: dyspnea, loss of  weight, and torpor. At the site of inoculation of the staphylococcus In the f~st days 
inflammatory swelling and infi!uratlon was Seen. The extremlty swelled to 2-2~/z times its umal size. Later, 
abscesses formed. As a role, the abscess broke spontaneously 12-30 da)-~ after the injection of the staphylococcmb. 
In rats sacrificed 12 days after the beginning of the experlment,pus fort demarcated from the surrounding tissues 
by a Ic~se cal~-ule ' of immar~e connective tissue were noted. In the tissues of the inflammatory loci, staphylo- 
coccic accumulations were noted. 

In rats of ~e second group (treated with peniclLlln),the general and l~:al rvanlfestations wege much fen 
evidenL Two to three days after the inoculation there was observed only slight induration at the site of the in- 
jection. By the 12th day after inoculation, local Indutations averaging 0.3 x 0.5 cm were found in only five of 
the twelve rats. In Lhis period (6-12 days after the beginning of the experiment) all the animals normalized 
their conditioned reflex activity. In animals sacrificed on the 12th day of the experiment them was seen only 
residual inflammation in the form of a connective tissue scar which, in ~ome instances, still contained ~t little 
pus. Examlna~o= ()f sections of these areas failed to reveal any staphylococci. 

In the ram of the third group, 4-7 days after beginning the use of electric shock, there occurred a complem 
disruption of h/#~er nervou~ activity. A complete inhibition of all conditioned reflexes and a very considerable 
alteration in the behavior of the animals were observed. There was a sharp diminution in all reflexe, naturally 
associated with eating, defense and posture. The animals were apathetic., sleepy and untidy. The rats lost much 
weight. The ~rr~ls were infected 17 days after development of the des~-ibed symptoms. A study of condi- 
lioned reflex aczi~-ity showed that the Introduction of the staphylococcus against a background of disruption of 
higher nervous activity {both in the treated and untreated animals)led to peofound and long-continued inhibition 
not only of ar~cial but al:-o natural conditioned reflexes. In all the animals, in splteof treatment with ekrnono- 
votsillin, the clL~cal manifestations were very severe. Three rats died wi~hln the fl~t day after inoculation. In 
all the animals the course of the disease was severe. The inflammaiory swelling spread to the entire right rear 
extremity, the~'os and the abdomen, and dystrophic manifestations s~ch as toss of halx were noted. In ~he're- 
~on of the irffection there was widespread tissue.necrosis -something that was not observed in the fi~t two 
groups. , The majo~it~ of the animals developed staphylococcemiL 

In rats of the fourth group, not subjected to the preliminaty disrulYdOn of highe r nervous activity, treat- 
ment with e~,z~'~ovotsiilin Ixo~aced a rapid cleat ingof  both uhe local and generalized manifestations of the 
staphylococcic i~ect ion.  By the. 6-Sth day there was normalization of the higher nervous activity of them ani- 
mals. By this ~.---_r the rc~,-r of the third g~oup displayed severe nerv~yas system alterations. These animals 
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were sacrificed 12 days after inoculation. 

Blood penicillin levels were adequate In the a~dmals of the third and fourth groups: 3.B4 units per ml 
hours after bcginnlng.tzeatment and 0.96 units per ml 3 hours after beginning of treatment. 

During therapy with ekmonovouillin, the leucocytes of the rats in the fourth group dlsplayed a marked due 
in their phagocytic capacity. Rats with disruption of higher nervous Activity had a deptesfion of leucocytic ac- 
tlvlty. 

Therapy with ekmonovotfllRn Under such conditions failed to improve phagocytosis; the phagocytic activ- 
ity remained low in the period of therapy during the subsequent period of obssrcation. 

The data obtained demonstrate that staphylococcic inflammation leads to definite depression of con- 
ditioned reflex activity. 

The results of ou~ experiments correspond with the findings reported in the,literature as 1o the state of r~r- 
vous activity on the highest levels during staphylococcic intoxication [I, 2, 4]. Early penicillin therapy leads to 
rapid clinical recovery with normalization of the higher nervous activity. It may be supposed that the mccem. 
of the therapy depends not only on the direct effect of the penicillin upon the staphylococcus which Is senddve 

to file antibiotic but also of the influence exerted by the antibiotic upon conditioned reflex acflvi~.  

Our previous studies [6] had shown that Pe~Jcillin injections in normal animah shortened the latent period 
of the conditioned reflexes and re-enforced the process of stim~flation of the central nervous system. U.G. Gnus- 
nov. [3] showed that injection of PenicilHn markedly improved the process of internal inblbltion. 

The material presented above permits us co come to the conclusion ~at the effectiveness of the penicillin 
treatment of various loci of infection depends pflmarily on the state of the central nervous system. The weak ef- 
fect of Penicillin therapy against a background of dlsmptioa of higher nervous activity may be presumed to be 
due to a lowering of the activity of the various defensive immunological mechanisms, the o~e studied by us be- 
ing phagocytosit. 

SUMMARY 

! n experiments on rats, it was established that treatment of focal staphylococcal infection by penicillin 
brings about quick recovery and nozmallzatlon of higher nervous activity if the latter had no additional disturb- 
ance. However. if function of the higher nervous acti~ty was seriously disrupted penicillin therapy of staphyk~- 
coccal infection was almost ineffective, 
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