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Activi ty of acid phosphatase  and of s e ve ra l  dehydrogenases  was demons t ra ted  cy tochemi-  
cal ly  in the blood lymphocytes  of noninbred albino mice .  The animals  were  then given an 
in t raper i tonea t  injection of 1 LD~0 s taphylococcal  toxin, as a resu l t  of which 42 of the 80 
mice  died during the f i r s t  two days.  A s ta t i s t ica l ly  significant d i f ference  was found be -  
tween the degree  of coordinat ion of the lymphocytic  enzyme s y s t e m s  in the surv iv ing  and 
dying animals :  co r re l a t ion  of the enzyme  levels  in the surviving an imals  was higher  than 
in those which died~ The resu l t s  a re  d i scussed  f rom the standpoint of the a p r i o r i  prognos is  
of the t ox i c , s i s  and the coordination levels  of the enzyme s y s t e m s .  
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The sea rch  for  signs on the bas i s  of which the subsequent  course  and outcome of a pathological  p r o -  
cess  can be pred ic ted  before  it has begun is e ssen t i a l  on both theore t ica l  and p rac t i ca l  grounds~ 

In this invest igat ion the p r e s ence  of co r re l a t ion  between the enzyme status  of the blood lymphocytes  
and the outcome of s taphylococcal  t ox i c . s i s  was studied. 

EXPERIMENTAL M E T H O D  

Blood was taken f rom the tails  of 80 noninbred mice  of both sexes  weighing 19-20 g, and f i lms were  
made for  cy tochemica l  ana lys is  of the lymphocyteso The animals  were  then given an in t raper i tonea l  in jec-  
tion of 0.4 ml  s taphylococcal  toxin diluted 1:7o5 with physiological  sal ine.  Within a few hours  the an imals  
s t a r t ed  to die f rom tox i c , s i s ,  Death of the an imals  was observed over  a per iod of two days.  Al together  38 
animals  surv ived  and 42 died. 

Activi ty of acid phosphatase  (AP) (EC 3.1.3.2), sueeinate  dehydrogenase  (SD) (EC 1o3.99~ a - g l y c e r o p h o s -  

TABLE 1. Cytochemical  Indices of Enzyme Activi ty of Blood L y m -  
phocytes  f rom Mice Dying and Surviving a f t e r  Receiving Inject ion 
of 1 LDso Staphylococcal  Toxin (M + m) 

]-[ 
sD Animals . ~ [  

Surviving I 38 ]16,75-----0,35 
Dying 42 15,17-----0,42" 

c~ -GPD 

13,06-----0,34 
12,48~0,30 

ct- GPD - NAD LD 

i 

14,67+-0,35 [ 19 46+-0.61 
13,43~0,40" [ 19,83-"0,31 

AP 

98,7• 
89,9-"4,1 

* Dif ferences  between groups significant by Student 's  c r i t e r ion  (P< 
0.01). 
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Fig. 1. Scheme of co r re l a t ion  between metabol ic  pathways in the lymphocytes .  Geomet r i c  shapes 
denote enzymes .  Thick lines drawn around enzymes  invest igated.  Arrows point to pathways of con- 
ve rs ion  of metabo l i t es .  Bands of dots show s ta t i s t ica l ly  significant co r re la t ion  (P < 0.05) between 
enzyme ac t iv i t ies .  HK) Hexokinase; ALD) aldolase;  PK) pyruvate  kinase; LD) lacta te  dehydrogenase;  
AP) acid phosphatase;  a -GP D)  o~-glycerophosphate dehydrogenase;  a - G P D "  NAD NAD-dependent c~- 
g lycerophosphate  dehydrogenase;  SD) succinate dehydrogenase .  

Fig. 2. Cor re l a t ions  between enzyme act ivi t ies  of lymphocytes  in surviving (A) and dying (B) ani-  
ma ls .  Continuous l ines denote s ta t i s t ica l ly  significant co r re la t ions  (P < 0.05); b roken  l ines denote 
cor re la t ions  not s ta t i s t i ca l ly  significant (P > 0.05). Cr i t i ca l  values  of co r re l a t ion  coefficient  for  
surviving an imals  r = 0.332; for  dying animals  r = 0.310. Line gap r e p r e s e n t s  feedback~ Remainder  
of legend as  in Fig. 1. 

phate dehydrogenase  (c~-GPD) (EC 1.1.2.1), NAD-dependent a -g lyce rophospha t e  dehydrogenase (a -GPD.  
NAD) (EC 1.1.1.8), and lacta te  dehydrogenase (LD) (EC 1.1.1.27) was demons t ra ted  in the blood f i lms .  Acid 
phosphatase  act ivi ty  was de te rmined  by the method of Goldberg and Barka  [8], and the act ivi ty  of the dehy- 
d rogenases  by the method published prev ious ly  [4]. The enzyme status of the blood cell  population was as -  
ses sed  by Kaplow's  index for  ac idphospha tase  [9] andby the a r i thmet i ca l  mean  number  of fo rmazan  granules  
for  demons t ra t ion  of the dehydrogenases .  The mean values for  the surviving and dying an imals  were  com-  
pa red  by Student 's  cr i ter ion~ 

As indices of enzyme act ivi ty  in each of the groups, coefficients  of co r re la t ion  were  calculated.  The 
ex is tence  of co r re l a t ion  was also ver i f ied  by graphic ana lys i s .  To c h a r a c t e r i z e  the coordinat ion of indivi-  
dual enzymes  and the enzyme sys t em as a whole,  the mean coefficient  of co r re l a t ion  was calculated (the 
"group s t rength"  to use  T e r e n t ' e v ' s  express ion  [7], with the aid of the auxi l ia ry  function Z = (1/2)In (1 + r ) /  
(1 - r) .  The dif ference be tweenthe  coefficients  of co r re l a t ion  was weighted by means  of a cumulat ive s igma.  

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

The mean indices for  the surviving and dying animals  a r e  given in Table  1. 

As Table  1 shows, d i f ferences  between the indices of the two groups were  smal l  in absolute t e r m s ,  
but for  some enzymes  they were  s ta t i s t ica l ly  significant.  

More demons t ra t ive  resu l t s  were  obtained by co r re la t ion  ana lys i s .  Stat is t ical ly significant c o r r e l a -  
tion was d i scovered  between the act ivi ty of enzymes  belonging to the var ious  metabol ic  pathways (Fig. 1). 

It follows f r o m  the co r re la t ion  pa t t e rn  tha t  with an inc rease  (or decrease)  in LD act ivi ty changes 
were  r eco rded  in the act ivi ty of all  other  enzymes ,  but with a change in AP act ivi ty  changes could be ex-  
pec ted  predominant ly  in LD activitY. On the whole , the s ignif icance of the co r re l a t ion  pa t t e rns  is c l ea r ly  
shown by analys is  of the metabol ic  pathways,  but some re la t ionships  were  more  complex in cha rac t e r .  
Cor re la t ions  of SD with LD andc~-GPD.NADwere  r e m a r k a b l e  in this respec t :  cons iderable  spat ia l  and m e -  
t'abolic separa t ion  is a fea ture  of these enzymes ,  more  genera l  r egu la to ry  fac tors  begin to opera te ,  and 
hormonal  and neurohormona l  regulat ion also a r e  observed .  
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All the co r re l a t ions  with high s ta t i s t i ca l  re l iabi l i ty  Hsted above applied chiefly to the surviving ani-  
ma l s  (Fig. 2). 

The co r r e l a t i on  d i ag ram s  a re  contras t ing:  Of 10 poss ib le  co r re la t ions  in the surviving an imals  6 were  
s ta t i s t ica l ly  significant,  whereas  in the dying animals  only 1 s ta t i s t i ca l ly  significant co r re la t ion  was actual ly  
found. This d i f ference  in the degree  of coordinat ion of the enzyme s y s t e m s  was conf i rmed by b iome t r i c  
ana lys i s .  Fo r  instance,  the s t rength  of the co r re l a t ion  group (i~) was 0.348 for  the surv iv ing  animals  and 
0o145 for  the dying animals  and the d i f ference  between them was not s ta t i s t ica l ly  significant (P < 0.01). In 
other  words ,  the enzyme s y s t e m s  of the lymphocy tes in  an imals  exposed to the action of the toxin were  more  
regulated than in the dying an imals .  

The absolute value of the coeff icients  of co r r e l a t i on  was low even in the group of surv iv ing  an imals .  
This  points  to cons iderab le  f r eedom of pro te in  ca ta lys t s  with r e s p e c t  to one another ,  as  a l so  follows f r o m  
the i r  a s soc ia t ion  with different  metabol ic  pathways,  the act ion o fhormones ,  and so on, At the s a m e  t ime,  
a low but definite degree  of coordinat ion between enzyme s y s t e m s  was found to be an impor tan t  fac tor  in 
the s y s t e m  of defense of the o rgan i sm against  ha rmfu l  action. 

Theore t i ca l  ana lys is  shows that co r re l a t ion  between enzyme act ivi ty  cannot be e x t r e m e l y  high or  ex-  
t r eme ly  low for  a ve ry  long t ime [5]. In the f i r s t  case  the functional f lexibi l i ty of the cell  would be lost  - 
the opposite p r o c e s s  to what Setrov [6] cal ls  the labi l izat ion of functions,  cha r ac t e r i s t i c  of the mos t  pe r f ec t  
biological  s y s t e m s ,  In the second case ,  as the resu l t s  of the p r e sen t  invest igat ion show, too low coordina-  
tion is accompanied  by the threa t  of death in an unfavorable  si tuation.  To sum up, signs of potent ial  fa i lure  
of antitoxic defense exis t ,  and an impor tan t  p lace  among them is occupied by the level  of coordination be -  
tween lymphocyt ic  enzyme s ys t em s .  
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