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The  dynamics  of the bac t e r i c ida l  ac t iv i ty  of the blood s e r u m  and of tile l y sozyme  activity, of 
the blood and sal iva  was studied in pe r sons  l iving beyond the Arc t ic  c i r c l e  (Nori l ' sk) .  Dur -  
ing adaptat ion to Arc t ic  conditions significant  changes take place  in the bac te r i c ida l  act iv i ty  
of the s e r u m  and the l y s ozym e  t i t e r  of the s e r u m  and sal iva.  Together  with changes in the 
absolute  values  of these  p a r a m e t e r s ,  thei r  c i rcad ian  rhy thms  a r e  dis turbed.  A per iod of 2 
y e a r s  is not long enough to r e s t o r e  the no rma l  bac t e r i c ida l  act iv i ty  of the s e r u m  or  the ly-  
sozyme  t i t e r .  
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With the rap id  i nc rea se  of the Arc t i c  population the invest igat ion of the dynamics  of the immunologic  
p a r a m e t e r s  during adaptat ion of m a n  to Arc t ic  conditions becomes  pa r t i cu l a r ly  impor tant .  Accordingly ,  
during the expedition of the Siberian Branch,  Academy of Medical  Sciences  of the USSR, in N o r i l ' s k  in the 
s u m m e r  of 1972 some p a r a m e t e r s  of nonspecif ic  immuni ty  were  studied in the heal thy inhabitants of this 
town. 

TABLE 1. Dynamics  of  BAS Agains t  E. coli  and of Lysozyme  Ac-  
t ivi ty of the Serum and sa l iva  Depending on Durat ion of Res idence  
in the Arc t ic  (M �9 m) 

Parameters studied 

BAS 
P 
Serum tysozyme 

activity 
P 
Salivary lysozyme 

activity 
P 

a few days 
(coatroi) 

1:12; 0,05 
134] 

25,0; 2,0 
1341 

43,0; 2,9 
[331 

Duration of residence 

6 months 1 year 

I:3; 0,05 1:3:0,08 
[44] 119] 

~o,ool ~o,ool 
29,0; 1,9 23,0; 3,1 

[42] [141 
~0,1 ~0,5 

42,0; 2,9 40,0; 4,1 
[401 [191 

~0,5 ~05 

1~2 years 

I:1; 0,05 
[61t 

<o,oo 1 
19,0; 1,5 

1331 
<0,05 
26,0; 3,0 

[421 
~0,001 

2 year~ 

1:2:0,05 
[38] 

<o,ool 
19,0; },9 

[48] 
<0,05 

32,0; 2,6 
[46] 

<0,02 

Legend. Number  of obse rva t ions  shown in square  b racke t s ;  P) level  
of s ignif icance of d i f fe rences  c o m p a r e d  with the control .  
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Fig. 1. Diurnal  dynamics  of s e rum ly sozyme  plotted aga ins t  per iod 
of r e s idence  of subjec ts  in the Arc t i c .  Durat ion of r e s idence :  1) a 
few days,  2} 6 months ,  3) 18 months ,  4) 2 y e a r s .  Absc i s sa ,  t ime  of 
t e s t  (24-h clock); ordinate,  l y sozyme  act ivi ty  (in conventional  units). 

Fig. 2. Diurnal  dynamics  of s a l i va ry  ly sozyme  depending on duration 
of r e s i d e n c e  in the Arc t i c .  Legend as  in Fig. 1. 

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  

The subjec ts  inves t igated were  102 building w o r k e r s  (men aged f rom 20 to 24 yea r s ) .  The duration of 
the i r  s tay in the Arc t ic  va r i ed  f rom a few days to 2 y e a r s .  The subjects  we re  admit ted  for  24 h to the hos-  
pital.  Blood was taken and ana lyses  made twice during the 24 hours  (at 3 a .m.  and 3 p .m.  or at 11 a .m.  and 
11 p .m.) .  The  bac te r i c ida l  act iv i ty  of the blood s e r u m  (BAS) agains t  Escher ich ia  coli  was de te rmined  by a 
modif ied M a r t y n o v a ' s  method [2] and the l y sozyme  act ivi ty  of the blood and sa l iva  was de te rmined  by Doro-  
fe ichuk ' s  method [1]. Befo re  t i t ra t ion,  the blood s e r u m  was inact ivated at 56~ for 30 min  to des t roy  com-  
plement .  Lysozym e  act ivi ty  was e x p r e s s e d  in conventional units based  on the change in turbidi ty  of the 
bac t e r i a l  suspension under the influence of lysozyme.  The r e s u l t s  of the ana lyses  were  subjected to s t a t i s -  
t ica l  ana lys i s  with the aid of Student ' s  c r i t e r i on  and a r e  given in Table  1. 

The invest igat ions showed that  during human adaptat ion to the conditions of life in N o r i l ' s k  significant 
changes took place  in the BAS: a f t e r  a s tay of 6 months  in N o r i l ' s k  the BAS was 25% of its initial value,  
and la te r  it fell  even lower.  A tendency for i ts  r e c o v e r y  was obse rved  by the end of the second yea r ,  but 
even then the values  of the BAS were  much lower  than initially.  The diurnal  rhy thm of this p a r a m e t e r  dis-  
appeared .  

The s e r u m  ly sozyme  t i t e r  also fell,  s t a r t ing  f rom the second 6-month  per iod of r e s idence  in Nor i l ' sk ,  
and it r e ached  its m i n i m um  af te r  18 months.  No c l ea r  tendency for  this p a r a m e t e r  to r e c o v e r  could be  
detected.  

Diurnal  f luctuat ions in the s e rum ly sozyme  act ivi ty  of subjects  r e s iden t  in N o r i l ' s k  for between a 
few days and 6 months  were  slight. On the other  hand, in pe r sons  r e s iden t  in the Arct ic  reg ion  for  18 and 
24 months  the s e r u m  ly sozyme  act iv i ty  was max ima l  at 3 a .m.  and min ima l  at 11 p .m.  (Fig. 1). The se rum 
ly sozyme  act ivi ty  in mos t  groups  inves t igated was m a x i m a l  at 3 a .m.  By 11 a .m.  the l y sozyme  act ivi ty  
was lowered  in all  groups.  During the af ternoon (3 p.m.)  the ly sozyme  act ivi ty  fell  st i l l  lower in pe r sons  
r e s iden t  in N o r i l ' s k  for  1.5-2 y e a r s  but it r o s e  in p e r s o n s  r e s iden t  in the Arc t ic  reg ion  not m o r e  than 6 
months  (Fig. 2). 

Hence,  during adaptat ion and acc l imat iza t ion  of man  to Arc t i c  conditions apprec iab le  changes take 
p lace  in the BAS and a lso  in the s e rum and sa l i va ry  l y sozyme  act ivi ty ,  with a genera l  tendency t oward the i r  
d e c r e a s e .  Bes ides  changes in the absolute  values  of these  p a r a m e t e r s ,  the i r  qual i tat ive c h a r a c t e r i s t i c s  
a lso  changed (dis tor t ion of the diurnal rhy thms) .  A per iod  of 2 y e a r s  is evidently too shor t  to p e r m i t  r e s -  
to ra t ion  of the n o r m a l  BAS and ly sozyme  act ivi ty .  
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