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Changes in the reactivity of file central nervous s)~tcm are an important featt~e of infectious diseases. 
It may besupposed that such changes in reactivity are a consequence of the action of bacterial toxins or en- 
zyme s)~tems of nerve cells. The elucidation of the mechanism ~qhereby the functional state of the nervous 
s)~tem is affected in infectious diseases may in some cases afford the possibility of modifying enzymatic pro- 
cesses of nerve 'cells, 

Much attcutio~l has been pa;.d of recent years to cholinergtc reactions, in the study of the pathology of 
Infections. The importance of acctylcholi~e ia modifying the reactivity of the nervous system has been estab- 
lished by a ntfmbcr of authors. To this may bc ascribed the in:crest taken by research worI~crs in changes in 

cholinesterase activity in infectious diseases. 

We have studied cholinesterase activity of the brab~ of animals suffering from pneun,.ococcal, d)~entery, 
and tetanus intoxications. 

We have been unable to trace any literature references to the effects O f pneumonia on cholinesterase 
activity. 

A very slight activation of cholinesterase has been reported to result from t~e direct action of Flexner 
type d~enter} antigen [6]. A fall in cholinesterasc activity of ttle blood serum [11] and of extracts of the 
brain and spinal cord [10] has been found in experimental d)~enteric intoxication of animals. A similar effect 
has been noted for the serum of dysentery patients [6]. 

Tetanus toxin exerts an anticholinesterase action in vitro [8, 12, 13, 15]. Mo B. Lebedeva and I. L.. 
Chertkov [8] found no change in file cholinestcrase activity of extracts of the brain and spinal cord in animals 
suffering from tetanus intoxication. In similar experiments, N. K. Fruentov [12] found a slight lowering of 
cholinesterase actfvlty. 

As appears from the literature references cited, tt~ effects of file given intoxicatiom on cholinesterase 
activity were studied using extracts of the whole brain. 13earing in mind the differences in ph}~iological acti-  
vity of different parts of the brain, we thought it would be more instructive to examine separately the chol- 
inesterase activity of tlle grey matter of file cerebral cortex, of file part of file brain corresponding to the thal- 
amo-hypothalamic region, and of the cerebellum. 

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

The experimental animals were male and female rats, weighing 100-200 g. Practically healthy rats 
were taken as controls for each series of sick animals. Pncumococcal intoxication was achieved by giving 
intradermal inoculatlous of titrated 18-hour etxltures of Type I pueumococcus, which caused death within 
2-3 da~ .  
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Cholhmstcrase activity was determined iu seriously iii rat*. D)~elltcrlc lntoxicatlc~l was effected by 
lntrapctltoneal injection of a lethal dose of Flexnct type dT~'entcry complete antigen. The animals 
became scrlousl}, ill within 3-.4 hours. Tetanus intoxication was adfievcd by subcuta,ieous Injection into the 
left hind leg of tetanus toxin, at a dosage of 0.1 ,ng in 0.1 ml of ph)Mologlcal saline. This was usually followed 
by localized tetanus, on the 2ha and 3rd day, and the animals died on the 4-5th day, with s)anptoms of genera- 
lized tetanus. Cholinestetase activity was determined in material taken from rats killed shortly before the}, 
were expected to die. 

The rats were decapitated, and the brain was removed as quickly as possible, cooled, and the requidte 
samples were removed, weighed, and ground up with cooled buffer solution (1 ml per 50 n~g of tissue). Chol- 
inesterase activity was determined manometrically, in a Warburg apparatus, according to D. Nachm~uason and 
M. Rothenberg [14]. The activity was expressed as/a 1 CO z evolved per mg of tissue during the first 30 minutes. 

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

The results are presented in tile Table.  A temlenoy towards lowering of cholinesterase activity of the 
grey matter of the cerebral cortex was evident in pneumococcal intoxication. This decrease was not, b,o~r 
statistically significant. No dlange was found in the cholinesterase activity of the thalamo-hypothalamtc 
I ~ e g l o n .  

The cholinesterase activity of the grey matter was raised by 37% in dysenteric intoxication; that of the 
thalamo-h)Tothalamic region and of the cerebellum showed no change. 

Tetanus toxin raised the cholinesterase activity of cortical grey matter by d0%, alad of the thalamo- 
h)~0otha!amic region by 27%. No change was found in L~e cerebellum. The rise in cbolinesterase activity 
was in all these cases statistically significant. 

T A B L E  

CL '~nestecase Activity of Different Parts of the Brain of Healthy and Sick Rats 

Part of brain examined 
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Our readt~ differ somcwhat from those published In the' literature. This may be because the changes In 
chollnesterase activity found by us in particular patt.~ of the braht might not be perceptible when the activity 
of file whole brain ts studied. According to M. B. ArlstovsMi [2] the enhanced nerve conductivity found In teta- 
nus Is a consequence of interference with acetylcholine breakdown, and of its accumulation fn the nervous sys- 
tem, owing to the inhibitory effect of tetanus toxin on choltnesterase. 

D. E. Al'pern et al. ,  [1] believe that Increase In cholincsterase activlty of the blood.and tissues proceeds, 
within certain limits~ parallel with Increase in their acetylchollne content, and may thus be regarded as a com- 
pensatory function of file organism. In accordance with this view, G. E. Platonov [9] related the raised choltnes o 
terase activity of the hypothalamie region, found by him in tuberculous Intoxications to accumulation of acetyl-  
choline-like substances. Thus our findings also support die view that accumulation of acetylchollne occurs In 
the grey matter of the cerebral cortex in d)~enteric and tetanus intoxications, and in the flialamo-h~pothalamte 
regions In tetanus intoxication; thi; may explain the raised reactivity of these parts of the brain in these condi- 
lions, 

The conclusion m a y b e  drawn from our results that cholinesterase activity rises ill the grey matter of the 
eerebralcortex and in the thalamo-hypothalamic region, in tetanus intoxication of rats; it does not change in 
the cerebellum. 

Cholinesterase activity of rats suffering from pneumocoecal intoxication remains unchanged in the cere- 
bral cottex and in the thalamo-hypothalamie region. 

S U M M A R Y  

It was experimentally demonstrated that eholinesterase activity increases in the gray matter of the cere- 
bral hemispheres in tetanus and dysentery intoxications, tlowever, there is no change in its activity in pneu- 
mococcal intoxication. The activity of tile enzyme does not change in tile cerebellum In tetantt~ and dysen- 
tery intoxications. The increase in activity of cholinesterase in all the above cases is proved statistically. 
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