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Prev ious  invest igat ions in the au thor ' s  l abo ra to ry  have shown that admin i s t r a t ion  of bac t e r i a l  ( e s -  
pecia l ly  staphylococcal)  toxins gives r i s e  to effects  taking place  in phases ,  the s eve r i t y  of which depends 
on age [1, 2, 11, 14, 18-24]. In dogs over  2.5-3 months old, in which chol inergic  f ac to r s  play the p r e -  
dominant par t  in regulat ion of homeos ta s i s ,  the f i r s t  phase is c h a r a c t e r i z e d  by b radyca rd ia ,  b radypnea ,  
synchronizat ion of the EEG, a smal l  dec r ea se  in blood p r e s s u r e  and body t e m p e r a t u r e ,  and a reduct ion in 
02 consumption [20]. This  phase is desc r ibed  by I. A. Arshavsk i i  [3, 4] as anabolic.  It  is of cons iderab le  
adaptive and homeosta t ic  impor tance ,  for  the degree  to which this  phase is mani fes ted  de t e rmines  the d u r a -  
tion of the second, t achycard iac  phase  (the s t r e s s  phase proper) of the reac t ion  and a lso  the r a t e  of onset  
of col lapse and of death of the an imals  a f t e r  adminis t ra t ion  of lethal doses  of s taphylococcal  toxin. It has  
been shown that  the anabolic phase is  a s soc ia ted  with an inc rease  in tone of the chol inergic  f ac to r s  of r e g -  
ulation, which a r e  dominant  in dogs a f t e r  the age of 3 months.  It is not mani fes ted  if a p r e l i m i n a r y  in jec -  
tion of a t ropine is given, but, on the con t ra ry ,  it is intensif ied in dogs a f t e r  admin i s t r a t ion  of morphine  
[3, 4, 17]. The anabolic phase  is absent  in young puppies,  in which the sympa th i co -ad rena l  f ac to r s  of r egu-  
lat ion of homeos ta s i s  a r e  predominant  [7, 14, 15, 22]. 

In face of the foregoing facts ,  the p re sen t  invest igat ion was c a r r i e d  out to study changes in the t rue  
cho l ines te rase  (ACE) act ivi ty  and the ca techolamine  (CA) concentra t ion  in the blood of adult dogs and of 
puppies more  than 3 months old in var ious  phases  of s taphylococcal  toxemia .  

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

Exper iments  were  c a r r i e d  out on 22 dogs and puppies aged f r o m  2.5 to 7 months.  Staphylococcal  
toxin (Inst. Exp. Med., AMN SSSR, Batch No. 314) was injected in t ravenously  in doses  of between 0.15 and 
0.5 ml /~g .  The total  ACE act ivi ty  of the blood was de te rmined  by A. A. PokrovskiiTs m i c r o c o l o r i m e t r i c  
method [17]. The CA content was studied by Shaw's method [30], modified by A. M. Utevski i  and M. L. 
Butom [25] and by B. N. Manukhin [16]. 

Samples  of mixed blood were  taken f r o m  the incised ea r  before  inject ion of toxin and during the 
per iod of g rea t e s t  s eve r i t y  of the b radyca rd ic ,  t achycard iac ,  and col lapse  phases  of the reac t ion .  Fo r  con-  
t ro l  purposes  to check the phases  in the cour se  of the toxemia ,  the ECG was r eco rded  in s tandard  lead II 
at in terva ls  of 15-30 rain during the exper imen t .  

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

The absolute lethal dose of s taphylococcal  toxin, batch No. 314, by int ravenous injection was 0 . 1 5 m l /  
kg. After  injection of the toxin in a dose of 0.15-0.25 ml /kg ,  the b radyca rd i c  phase  began in 10-30 min and 
the tachycard iac  phase in 1.5-2.5 h. Death of the an imals  a f te r  inject ion of the toxin in a dose of 0.15 m l /  
kg began in mos t  c a se s  in 20-24 h, and a f t e r  inject ion in a dose of 0.2-0.25 m l / k g - i n  3.5-4.5 h. An in-  
c r e a s e  in the dose to 0.5 m l / k g  led to shor tening of the latent  per iod to 5-8 rain, of  the b r a d y c a r d i e  phase  
to 10-30 min, and of the t achycard iac  phase  to 10-35 rain, and a lso  resu l ted  in e a r l i e r  death of the animal .  

In the f i r s t ,  anabolic,  phase the hea r t  ra te  was cons iderab ly  s l o w e d - t o  40-110 per  min.  In the tachy-  
card iac  phase the hea r t  ra te  rose  to 120-220 per  min. 
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In the b radyca rd ie  phase  the ACE act ivi ty  fel l  f r o m  2.73*0.35 to 2.19 • ~mole acetylehol ine 
spli t  by 1 ml  blood per  min (P < 0.002). In the t achycard iae  phase  it rose  f r o m  1.9"0.19 to 2.58=~0.36 #mole 
(P = 0.05). Since the ACE act iv i ty  was not de te rmined  in the tachycard iac  phase  in all the expe r imen t s ,  the 
a r i t hme t i ca l  mean  value was e x p r e s s e d  as a ra t io  of the mean  value in the b radycard ic  phase  calcula ted 
only in expe r imen t s  in which both values  were  de te rmined .  In the col lapse  phase  a fu r the r  and considers- 
able d e c r e a s e  in ACE ac t iv i ty  of the blood took place,  down to 1.25• #mole .  

The changes in ACE act ivi ty  of the blood in the course  of s taphylococcal  toxemia  thus take place in 
phases ,  f luctuating like the changes in hear t  r a t e  and in o ther  indices of a functional nature .  

In 9 of 10 expe r imen t s  the to ta l  CA concentra t ion in the blood in the b radycard ic  phase  had a t en -  
dency to fall  ( f rom 3.12"0.49 to 1.8• ~g%, P > 0.05). In the tachycard iac  phase the content of c a t e -  
cholamines  rose  s ignif icant ly  f r o m  1.8• to 4.8920.065 ~g% (P < 0.001). 

It  was concluded f r o m  these  r e su l t s  that  the tachycard iac  phase is brought about mainly  by  a sha rp  
inc rease  in act ivi ty  of the adrenerg ic  regu la to ry  fac to r s .  The ACE act ivi ty  in this phase is  inc reased ,  
although it does not even r each  i ts  init ial  level .  

The f igures  for  changes in ACE act iv i ty  and CA concentra t ion in the var ious  phases  of s taphylococcal  
toxemia  given above afford d i r ec t  proof  that  the f i r s t ,  b radyca rd ic ,  anabolie phase  is  chol inergic  in nature .  

Staphylococcal  toxin has  a d i rec t  chol inomimet ie  act ion by vir tue  of i ts  an t ichol ines te rase  p rope r t i e s ,  
like s e v e r a l  o ther  bac t e r i a l  toxins [9, 12, 26, 28]. The dec r ea se  in the ACE act ivi ty and CA concentra t ion  
in the blood in the b radyca rd i c  phase  enables  the pa rasympa the t i c  regula tory  fac to r s  to be exhibited to the i r  
bes t  advantage,  as  the functional indices show. It may  be cons idered  that the dec rea se  in oxygen ut i l izat ion 
obse rved  prev ious ly  [20] in the b radyca rd ic  phase is  due to the s t ronge r  act ion of acetylcholine as a t i s sue  
hormone .  

A low level of ACE act ivi ty  is also known to c rea t e  favorable  conditions for  acetylchol ine to influ-  
ence synthes is  of globulins [7, 13, 27]. F r o m  this  point of view some v e r y  in te res t ing  data have been ob-  
tained, which demons t r a t e  the s t imulant  ef fec t  of exogenous acetylchol ine and e se r ine  on antibody f o r m a -  
tion [8, 10, 13, 29]. In prev ious  invest igat ions [12, 20] the initial  b radycard ic  phase,  which a p p e a r s  only 
a f t e r  a c e r t a i n  age per iod  has  been reached,  was in t e rp re t ed  in con t ras t  to SelyeTs theory  as an es sen t i a l  
fac tor  in ra i s ing  the nonspecif ic r e s i s t ance  in s ta tes  of s t r e s s .  The resu l t s  now obtained, indicating the 
chol inergic  nature  of the b radycard ic  phase,  taken in conjunction with the evidence f r o m  the l i t e ra ture  
cited above suggest  that  it may  also  be of impor tance  as a fac tor  inc reas ing  specif ic  r e s i s t ance .  

The app rop r i a t enes s  of cal l ing the f i r s t ,  b radyea rd ie ,  phase of the reac t ion  to bac te r i a l  toxemias  
and o ther  s t r e s s  s ta tes  the anabolic,  and the second phase catabolic  [3, 4], mus t  be emphas ized .  
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