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The methodology of the study of react ive leukocytosis  has evolved his tor ical ly  and now takes the fo rm 
that the magnitude or  intensity of the response is establ ished by the invest igator  depending on the degree of 
deviation of the pa r ame te r  studied f rom its initial values.  The modern division of the states of vital p rocesses  
into health, p red isease ,  and disease is based prec ise ly  on this static principle [1, 5]. 

In textbooks and prac t ica l  manuals the stat ic  l imits of the height of reactive leukocytosis typical for  
var ious  states are  given, but such data must  be used with caution: Leukocytosis  is essential ly the time course 
of the change in number  of leukocytes,  and express ion  of the dynamics of a function by a s traight  line is an 
abst ract ion [2, 8]. It is preferable  to express  changes in different biological values in the fo rm of curves ,  for  
curves  can show fluctuations of these values around the initial level [9]. It is also logical to r epresen t  react ive 
leukocytosis  not as a s t ra ight  line, or  even as a smooth curve,  but in the fo rm of a more  complex shape, r e -  
sembling in our opinion a damped oscillation. If this is so, the resul ts  of measurement  of react ive leukocytosis  
in an individual on any randomly chosen day ought to differ considerably f rom each other.  How should the in- 
ves t igator  proceed  in this case ? Which of the different values charac ter iz ing  react ive leukocytosis  should be 
taken as the basis ? 

In relat ion to diagnostic enzymology,  Wilkinson [7] suggests  making ser ia l  measurements  and using not 
one, but many tes ts .  In pract ice  this is not always possible,  and even if it is,  it involves additional expense. 

We consider  that this question of the co r r ec t  evaluation of react ive leukocytosis can be dealt with more  
simply.  The presen t  paper  descr ibes  an attempt to descr ibe  chronologically and to compare  the time course  
of different fo rms  of react ive leukocytosis.  Their  subdivision was based on the well-known principle of de-  
pendence of the intensity of the response on the quality of the st imulus,  its dose, its point of application, and 
the original state and species of the animal.  

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

Experiments  were  ca r r i ed  out on 87 mongrel  dogs of both sexes.  The experimental  animals were divided 
into six groups.  Two st imuli  were used separate ly:  an emulsion of turpentine (equal proport ions  of resinif ied 
turpentine and horse  serum) and general  hypothermia  in a bath with ice until the rec ta l  t empera ture  fell by 1~ 
below its initial value. The animals of group 1 received a single injection of turpentine emulsion in a volume o f  
0.3-0.5 ml into the infer ior  ganglion of the vagus nerve (36 dogs), animals of group 2 received an injection of 
1.0 ml of the emulsion into the thigh muscle (eight dogs), those of group 3 received 0.5 ml by injection into the 
lung (four dogs), group 4 received an injection of 0.3-0.5 ml of emulsion into the right tonsil (24 dogs), and those 
of group 5 {four dogs) were intact animals exposed once to general  hypothermia;  the 11 dogs of group 6 were 
animals with an experimental  model of chronic suppurative lung disease  (CSLD), and also were exposed to gen-  
eral  hypothermia.  Every  day after  exposure,  for  14 days at the same time of day the total number  of leukocytes 
was counted in 1 pl blood by the s tandard method in a Goryaev ' s  chamber  or on an automatic nPicoscale"  auto- 
matic blood cell counter.  The resul ts  were subjected to stat is t ical  analysis .  All graphs were plotted f rom 
mean data. 
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Fig. i. Trajectory of leukocytosis in dogs of 
group i. 
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Fig .  2. T r a j e c t o r i e s  of l eukocytos i s  in dogs 

of a l l  s ix  groups .  
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Fig. 3. nBiological norm N of reactive leuko- 

cytosis in dogs. 

EXPERIMENTAL RESULTS 

The dynamics of the leukocytic response plotted from mean data for the animals of group 1 is shown in 
Fig. i. Broken curves reflecting reactive leukocytosis of this type can be interpreted differently. Usually when 
the individual response with natural fluctuations of this kind in the number of leukocytes is described, these 
fluctuations are attributed either to technical errors or to unconsidered influences of various external and in- 
ternal factors on the body, i.e., these fluctuations are ignored on account of tradition. However, is such an in- 
terpretation valid? 

Comparison of reactive leukocytosis in dogs of all six groups (Fig. 2) show that the quantitative charac- 
teristics of the leukocytosis differ in different groups, but the general trajectory of their changes is preserved. 
To explain this coincidence, it is insufficient to cite the action of various external environmental factors, for 
the experiments were carried out at different seasons and not simultaneously. If the idea of a specific effect of 
the turpentine emulsion on the character of the reactive leukocytosis is accepted, this assumption is invalidated 
by the results of experiments with general hypothermia of intact and sick animals (groups 5 and 6). The tra- 
jectories of the changes in number of leukocytes in the animals of these groups coincide with trajectories of 
animals of the first four groups. 

The mean error when counting leukocytes is • [3, 4], and the same count with an automatic analyzer 
gives a scatter of between 2 and 27% [ii], but exclusive importance cannot be attached to this factor because 
the investigations were conducted over a period of time, and a possible mistake by the investigator would have 
to be repeated constantly without having any significant effect on the trajectory of leukocytosis. 

On the basis of these results we concluded that fluctuations in the leukocyte count during reactive leuko- 
cytosis are not random in character but obey a definite rule. In our view this rule is of not only theoretical 
but also practical importance. If we examine leukoeytosis curves (Fig. 2) by the traditional method, i.e., without 
a chronobiological approach, and having taken as the basis, for example, the leukocyte counts on the 2rid, 5th, 
7th, and 14th days, we should apparently confirm the generally held view that the magnitude of this parameter 
depends on the quality, strength, and localization of the stimulus and the state of the organism. 

However, by adopting a dynamic approach to the study of leukocytosis curves, we found that the trajectory 
of reactive leukocytosis does not depend on strength, type, or localization of the stimulus or the state of the 
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animal .  We cons ider  that  the t r a j e c t o r y  of r eac t ive  leukocytos is  is a more  s table  cha r ac t e r i s t i c  than its a m -  
plitude, and it evidently re f lec t s  the "biological  no rm"  of r e sponse  of the leukocyte s y s t e m  to a s t imulus .  This 
"biological  no rm"  of r eac t ive  leukocytosis  was obtained graphica l ly  by averaging  data fo r  all  87 dogs on each 
day of the invest igat ion (Fig. 3). In p rac t i ce  this graphic  r ep resen ta t ion  of the "biological  no rm"  enables the 
behavior  of reac t ive  leukocytosis  to be p red ic ted  in any randomly chosen t ime  in terval .  Successful  predic t ion  
na tura l ly  depends on how c o r r e c t l y  we de te rmine  the shape of the curve  ref lect ing the es tab l i shed  genera l  rule .  

There  is r ea son  to suppose that  this rule a lso  extends to reac t ive  leukocytosis  in man.  

Data in the l i t e ra tu re  indicate that 24 and 48 h a f t e r  myocard ia l  infarct ion the blood s e r u m  is dis t inguished 
by leukocyte-inhibi t ing p r o p e r t i e s .  Af ter  72 h, i .e . ,  on the 3rd day, the leukocyte-inhibi t ing p rope r t i e s  of the 
s e r u m  changed to leukopoiet ic .  Agreemen t  with our  own data is evident if it is r eca l l ed  that the quantity of leuko-  
cyte- inducing f ac to r  in the blood is indirect ly  propor t iona l  to the number  of leukocytes  [10]. 

The a im of this p a p e r  is to draw the r e a d e r ' s  at tention to the g rea t  potential  value of the chronobiological  
approach  to evaluat ion of a p a r t i c u l a r  function in the r e sponse  of the o rgan i sm as a whole. 

Dete rmina t ion  of the ~response  no rm"  fo r  one p a r t i c u l a r  function is not a difficult task,  fo r  the specif ic  
t r a j e c t o r y  of its change with t ime is a s table  cha r ac t e r i s t i c ,  independent of the dose and qua l i tyof the  s t imulus .  
Converse ly  the ampli tude,  un iversa l ly  cal led the intensi ty of the response ,  a quanti tat ive m e a s u r e ,  is a labile 
c h a r a c t e r i s t i c .  It  depends both on the dose and on the quali ty of the s t imulus  and a lso  on the s ta te  of the in-  
dividual.  F o r  p rac t i ca l  pu rposes ,  when using the " r e s p o n s e  no rm"  the inves t iga tor  makes  f ewer  mi s t akes  by 
defining the s ta te  (intensity) of the function of an individual at a given moment  of t ime ,  fo r  he knows what 
per iod  of t ime  in the r e sponse  is c h a r a c t e r i z e d  by an inc rease  and what per iod  by a d e c r e a s e .  When i n t e r -  
connection and interdependence between reac t ive  leukocytosis  and other  functions of the body in t ime a re  e s -  
tabl ished,  the t r a j e c t o r y  of r eac t ive  leukocytosis  as desc r ibed  above may be cal led its kinet ics .  
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