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C O U N T  IN D O G S  

T .  P .  T s e s s a r s k a y a  a n d  T .  E .  B u r k o v s k a y a  UDC 612.112-06:613.13 

The blood leukocyte  count was invest igated for a period of 7 y e a r s  in healthy dogs leading an out-  
door  l ife.  The number  of lymphoeytes  and eos inophi l s  was higher in May through September  than 
in N o v e m b e r  through March.  Variat ions  in the numbers  of neutrophils  and m o n o c y t e s  obeyed the 
opposite  rule.  Changes in the total leukocyte  count did not co inc ide  with the s e a s o n a l  rhythm. 
KEY WORDS: leukocytes;  s easona l  variat ion.  

Seasonal  variat ion is one of the fundamental  propert i e s  of  l iving o r g a n i s m s  that ensure  the maintenance  
of h o m e o s t a s i s .  The leading role  in the operat ion of the body's  b io logica l  c lock is  played by endocrine  m e c h -  
a n i s m s  (espec ia l ly  the function of the p i tu i tary-adrenocort i ca l  sy s t em) ,  which are  recept ive  of exogenous  
rhythms through the CNS and bring the endogenous rhythms into opt imal  re la t ions  with them.  The blood s y s t e m  
is  under the c l e a r  influence of s easona l  fac tors  [5], as  has been shown mainly  in natural  populations of rodents 
[2]. This  problem has not been studied in laboratory an imals  on a large enough sca le .  

The blood leukocyte  count of healthy dogs was  invest igated over  a period of 7 y e a r s .  

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

The observat ions  began in January,  1967, on 18 male  dogs then weighing 10-15 kg and aged f r o m  1 to 3 
y e a r s .  The an imals  were  kept on a lead in the open a ir  throughout the year .  Twelve  f e m a l e s ,  kept for  3 y e a r s  
under the s a m e  condit ions ,  a l so  were  invest igated.  All  dogs rece ived  a normal  diet .  The blood te s t s  were  
carr ied  out by the usual  methods .  Invest igat ions  were  made every  2 months  in January,  March,  May, July,  
September ,  and November  of each year .  These  t imes  were  pooled into two per iods  to correspond  to the two 
phases  of  the change in number of lymphocytes  and neutrophi ls  observed .  One of these  per iods  (May-September)  
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TABLE 1. Blood  Leukocyte  Count in Dogs (pooled data for 7 y e a r s  of o b s e r v a t i o n s )  

All cold seasons 

n M__m 

268 8,53-+0,tl 
261 5,32-+0,09 
261 1,80-+0,03 
226 0,376-+0,016 
261 0,541~-0,017 

26I 64,79-----0,54 
261 21,98-+0,43 
261 6,17-+0.,19 
261 6,41-+0,17 

AII hot seasons 

n M~rn 

244 8,32+0,10 
228 6,98-+0,09 
228 2,19~0,05 
177 0,433-+0,0t~ 
228 0,453-+0,013 

228 60,35-+0,56 
228 27,01--+0,47 
228 6,76-+0,21 
228 5,53-+0,14 

Total for 7 years 

" n M+_m 

512 [ 8,41-+0,07 
489 I 5,17-+---0,07 
489 1,99-+0,03 
403 [ 0,401• 
489 [ 0,497-+0,01 

489 ! 62,72-+0,38 
489 24,36-+4-0,32 
489 6,45-+0,13 
489 5, 99-+ 0,11 

Absolute numbex of cel ls ,  
thousands/mm ~ 
all leukocytes 
neutrpphils 
lympbocytes 
eosmopntls 
monocytes 

Relative number of cei ls ,  
olo 
neutrophils 
lymphocytes 
eosinophils 
monoeytes 

Comparison of 
seasons 

r P 

1,40 
2,68 
7,80 
3,27 
5,00 

5,70 
7,85 
2,11 
4,00 

> 0,05 
<0,0i 
<0,001 
<0,05 
<0,001 

<0,001 
<0,001 
<0,05 
<0,00I 

Legend: n) number of t e s t s .  
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Fig.  1 .  Changes  in tota l  l eukocy te  count  (a) and r e l a t i ve  n u m b e r s  of neu t roph i l s  (b) 
and l y m p h o c y t e s  (c) over  a 7 - y e a r  per iod  (M =~ m). A b s c i s s a ,  ca l enda r  months  and 
y e a r s ;  o rd ina te ,  number  of ce l l s  (a - in t h o u s a n d s / m m  s, b, c - in %). F i l l ed  c i r c l e s  
r e p r e s e n t  data for  ma les ,  empty  c i r c l e s  for  f ema les .  Ve r t i ca l  b roken  l ines  m a r k  
boundar ie s  between pe r iods ,  cold  pe r iods  being ident if ied by thick ho r i zon ta l  l ines .  
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Fig.  2. A v e r a g e d  neut rophi l  (/%) and lymphocy te  (B) 
counts  for  y e a r s  (curves)  and for  pe r iods  of y e a r  
(columns) .  A b s c i s s a ,  c a l enda r  y e a r s ;  o rd ina te ,  
number  of  ce i l s  ( curves  - in t h o u s a n d s / m m  3, co l -  
u m n s -  in %). Unshaded co lumns  r e p r e s e n t  cold  
season ,  shaded co lumns  hot  season .  C i r c l e s  show 
d e g r e e  of  s igni f icance  of  d i f f e rences  between sea -  
sons :  white - P < 0.05, while and black - P < 0.01, 
b l a c k - P  < 0.001. 

was  d e s c r i b e d  as the hot ,  the o ther  ( N o v e m b e r - M a r c h )  as  the cold s ea son  of  the y e a r .  The  ordinary p a r a m e t e r s  
w e r e  used  for  s t a t i s t i ca l  ana lys i s  of the r e s u l t s  and c o m p a r i s o n  was  by S tudent ' s  t t e s t .  

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

Var ia t ions  in the to ta l  n u m b e r  of l eukocy tes  did not c o r r e s p o n d  exac t ly  to the changes  of the s ea s o n s  of  
the y e a r  (Fig. la) and with r e s p e c t  to this  p a r a m e t e r  no d i f f e rences  w e r e  found between the s e a s o n s  even when 
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data for all  the hot and all the cold per iods  of the 7 y e a r s  of the observa t ions  were  ave raged  (Table 1). The 
r e l a t i ve  number  of neut rophi ls  and, in pa r t i cu la r ,  of lymphocytes ,  while r ema in ing  within no rma l  physiological  
l imi ts ,  did va ry  in accordance  with the season  of the y e a r  (Fig. lb,  c).: The lymphocyte  count r o s e  in the hot 
per iod and fell  in the cold, whereas  the neutrophil  count va r i ed  in the opposi te  direct ion.  A s i m i l a r  pa t te rn  
also was obse rved  in the f ema le s  (Fig. 1, thin l ines).  

Changes in the absolute numbers  of lymphocytes  and neutrophils  ave raged  for the s easons  and, fo r  the 
y e a r s  d i s r ega rd ing  the seasons ,  a r e  shown in Fig. 2. Despi te  r e l a t ive ly  constant  mean annual values  for  the 
lymphocyte  count and cons iderab le  va r ia t ions  in the neutrophil  counts f rom y e a r  to y e a r ,  d i f fe rences  between 
the seasons  could be detected for both types  of leukocytes during all the 7 y e a r s ,  and in mos t  c a se s  they were  
s ta t i s t ica l ly  significant.  Var ia t ions  in the numbers  of monocytes  and eosinophils  showed a l e s s  c l ea r  depen-  
dence on the change of s easons ,  the r e a s on  evidently being the re la t ive ly  smal l  number  of these  types  of cel ls  
and the consequent  difficulty of detect ing seasonal  changes.  On ave rag ing  the r e s u l t s  obtained for  all  hot and 
all cold per iods ,  s ignificant  d i f fe rences  were  found between the s easons  for these  types  of leukocytes  a lso  
(Table 1). The eosinophil  count showed changes para l le l  to the lymphocyte  count, and the monocyte  count changed 
para l l e l  with neutrophil  count. 

The pa ra l l e l  c h a r a c t e r  of changes in the lymphocyte  and eosinophil  counts sugges ts  that  the changes  in 
the blood leukocyte count desc r ibed  above a r e  de te rmined  by the app rop r i a t e  rhy thmic  act ivi ty  of the adrenal  
cor tex .  However ,  compar i son  of the r e su l t s  of these  observa t ions  with seasona l  changes in ad renocor t i ca l  ac -  
t ivi ty studied in dogs b y K r a s o  [3] r evea led  no di rec t  link. The lymphocyte  and eosinophil  counts were  r a i s e d  
at a t ime  (May, July,  September)  when, as Kraso  found, the product ion of g lucocor t icoids ,  which give a lympho-  
cytopenic and eosinophilopenic effect ,  is increased .  A s i m i l a r  phenomenon was obse rved  by Golikov [1] in ex-  
pe r imen t s  on r a t s ,  in which the blood lymphocyte  count and co r t i cos t e ro id  production w e r e  both inc reased  in the 
spr ing  and s u m m e r  per iod.  The re la t ionship  between seasona l  changes in the,blood cel l  composi t ion  and the 
function of the r egu la to ry  s y s t e m s  of the body bringing about these  changes  is evidently not a s imple ,  d i r ec t  

type.  

Seasonal  changes  in the blood leukocyte count a re  a lso  observed  in man, but in this  ca se  they a r e  opposi te  
in d i rec t ion to those found in dogs [4]. The physiological  s ignif icance of the seasonal  changes  desc r ibed  above 
is not ye t  c l ea r .  They may perhaps  m e r e l y  r e f l ec t  other  adaptive r eac t ions  and be t h e m s e l v e s  of no g r ea t  im-  
por tance  to the body, t towever ,  in expe r imen ta l  work the poss ibi l i ty  of seasona l  rhy thms  mus t  be taken into 
account not only to avoid mi s t akes  in the in te rpre ta t ion  of the r e su l t s ,  but a l so  as a t e s t  to enable the s ta te  of the 
r egu la to ry  s y s t e m s  of the o rgan i sm to be assessed~ 
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