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Regular  est imation of the total blood se rum protein concentrat ion in healthy rabbits  for  53 
days revealed spontaneous periodic changes in this pa ramete r .  Fluctuations in the total 
s e rum protein level of the healthy rabbits  has a period of 21.6 • 1.2 days and an amplitude 
of 0.41 • 0.10 g%, with a stat is t ical  mean level of 6.45 ~= 0.03 g%. The periodic p rocess  
thus revealed is expressed  mathematical ly .  

In clinical pract ice  determinat ion of the total protein concentrat ion and protein fract ions in the blood 
se rum is used as a valuable diagnostic and prognost ic  test  in many d iseases .  As a rule the pathological 
picture of the se rum proteins  is compared with a normal  established by each invest igator  individually. The 
reason is that normal  values determined by different worke r s  v a r y  considerably despite the use of identi- 
cal biochemical  methods [1-9]. The reason  for  this phenomenon has not yet been adequately clar if ied and 
it is interpreted differently [7, 10]. Recently, in connection with the study of "biological clocks" invest iga-  
t ions have been undertaken to determine the role of periodic changes in metabol ism under normal  and 
pathological conditions [11, 12, 14]. 

The object of this investigation was to study the cha rac te r  of fluctuations in the total se rum protein 
concentrat ion in healthy rabbits .  

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

Exper iments  lasting for  53 days (from August 19 to October 10) were  ca r r i ed  out on 10 male chin- 
chilla rabbits  weighing initially 3.3 kg. The animals were  kept under  enclosed conditions at a t empera ture  
of 18-20~ and a humidity of 60-70% on a standard diet. Every  3-4 days between 9 and 10 A.M., blood was 
taken f rom the aur icu la r  vein of the unfed rabbits .  The total se rum protein concentrat ion was determined 
re f rac tomet r i ca l ly .  

During the 53 days of the experiment  two periods of fluctuations in the total se rum protein concent ra-  
tion were found for  each rabbit ,  and the phase of the fluctuations frequently differed f rom one animal to 
another.  When the changes in the mean-pro te in  concentrat ion on success ive  days were plotted, a curve 
consist ing of a wave with unequal r i s e s  and falls was obtained (Fig. 1). It was difficult to descr ibe  this 
waveform p roces s  quantitatively because the fluctuations in the total s e rum protein concentrat ion of the 
individual rabbits  were not synchronized.  The curves  obtained for  different rabbits  were therefore  super-  
posed after  del iberate displacement  of the maxima and minima.  This gave a wave-l ike line (Fig. 2) on 
which the required  quantitative cha rac te r i s t i c s  of the per iodic  p rocess  could be detected: the stat ist ical  
mean total se rum protein concentrat ion was 6.45 • 0.03 g~ (M • 2m). This figure is the mean of all de- 
terminat ions  in 10 rabbits  for  53 days.  The mean period of fluctuation was 21.6 * 1.2 days,  and the amp l i '  
rude of the waves for  consecutive maxima was 0.44 + 0.24 and 0.37 • 0.12 g%, and for  consecutive minima 
0.48 • 0.02, 0.50 • 0.09, and 0.19 • 0.05 g%. 
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Fig. 1. Dynamics  of total s e r u m  prote in  concentrat ion (M ~- 2m) of rabbi t s  in the course  of 
the exper iment .  

Fig. 2. Dynamics  of total s e r u m  prote in  concentrat ion (M ~- 2m) of r abb i t s  a f t e r  synchroni -  
zation of pe r iods  of fluctuation of this index in individual an imals .  
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Fig. 3. Graphic  r ep re sen ta t i on  of 
the per iodic  p r o c e s s .  

As the r e su l t s  given in Fig.  2 show, the ampli tude of the f luctu-  
at ions in the total  s e r u m  prote in  concentra t ion m e a s u r e d  fo r  the 
durat ion of the exper imen t  was definitely unstable in its value.  

According to the theory  of au tomat ic  control  [13], a wel l -  
regula ted  sy s t em (in this case ,  the body of a heal thy rabbit) mus t  
give out uni form waves  of output indices (in this expe r imen t  the 
total s e r u m  prote in  concentration) with ampl i tudes  of equal value.  
Dis turbance of the no rma l  ampl i tudes  and, even m o r e ,  of the n o r m a l  
per iods  is evidence of the cons iderable  dependence of the r egu la to ry  
s y s t e m s  on the action of ex te rna l  f ac to r s .  

The change in ampli tude in the p re sen t  case  undoubtedly means  
that the concept of "s tabi l i ty"  of l a b o r a t o r y  conditions is pure ly  r e l a -  
t ive,  and that a l ternat ion of the seasons  of the y e a r  ( s u m m e r -  
autumn), changes in a tmosphe r i c  p r e s s u r e ,  and v e r y  sl ight changes 
in the method of keeping the an imals ,  a lmos t  impercep t ib le  at  f i r s t  
glance,  do in fact  exe r t  a ma rked  influence on the rabb i t s .  

To de te rmine  the t rue  ampli tude of the fluctuation in the total  prote in  concentra t ion on e i ther  side of 
i ts  mean  value in the r abb i t s '  s e r u m  the mean value was de te rmined  f r o m  all  individual maximal  and 
min ima l  ampl i tudes .  As a r e su l t ,  t rue  va lues  of ampl i tudes  allowing for  all the f ac to r s  to which l abo ra to ry  
an imals  a re  usual ly  exposed in animal  houses ,  were  obtained: for  the m a x i m a  0.41 • 0.13 g~ and for  the 
min ima  0.41 �9 0.07 g% (M * 2m).  By substi tuting the values  for  the pe r iods  and ampl i tudes  of the spontane-  
ous f luctuations in total  s e r u m  prote in  concentra t ion of the rabb i t s  thus obtained in the graph,  a genera l  
p ic ture  of the per iod ic  p r o c e s s  was  obtained (Fig. 3). This  curve  approx ima tes  to the law of change in this 
index in heal thy chinchil la r abb i t s  weighing 3.3 kg during the s u m m e r - a u t u m n  per iod when kept in the 
l abo ra to ry  animal  house.  Mathemat ica l ly ,  this law is  descr ibed  by the sinusoid: 

z~.t 
At=6.45-~0.41.sin 10,8 ' 

where  A t is the p ro te in  concentra t ion on the given day (in g%), 6.45 is the s ta t i s t ica l  m e a n - t o t a l p r o t e i n  con-  
cent ra t ion  (in g~),  0.41 is the ampli tude of the waves  (in g%), to the number  of days  f r o m  the beginning of 
the per iod ,  and 10.8 the ha l f -pe r iod  of the waves  (in days).  

This  equation is  genera l  in c h a r a c t e r ,  but to apply it to an imals  of different  spec ies  and sexes ,  and 
also to man,  the p r e c i s e  va lues  of all the boeff ic ients  mus t  be obtained. 
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