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A method of determining nonspeeific opsonins in the sys tem of human neutrophilic phagocytosis  
is suggested. The method is based on a s s e s s m e n t  of the intensity of metabolic st imulation of 
neutrophils by killed Serra t ia  marcescens  cells  in the presence  of opsonizing substrate .  Serum 
opsonic activity levels were determined in 44 healthy blood donors.  
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Realization of the biological potential of the neutrophil depends on its interaction with many internal 
environmental factors [2, 3]. Analysis of functional contacts is essential for a correct understanding of the 
role of neutrophils in physiological processes and pathological situations, many of which are formed with their 
participation [6, 13]. In the modern view, an important place in the manifestation of the primary function of the 
neutrophil (phagocytosis) belongs to a combination of humoral factors with properties of nonspeeific opsonins. 
They include various classes of immunoglobulins [7, 8], certain components of the complement [5] and pro- 
perdin [I0] systems, and the a2-fraction of blood serum [ii]. 

The discovery of nextracellular~ defects is an important step in the investigation of patients with dis-. 
turbances in the phagocytosis system. The undertaking of such basks is restricted by the absence of objective 
methods of testing [14]. During the last decade the reaction of stimulation of intracellular reduction of nitro- 
blue tetrazolium (nitro-BT) by objects of phagocytosis [4, 9] has been widely used to study the bactericidal 
potential of human neutrophils. 

This paper gives the results obtained by the use of this reaction to assess the functional dependence of 
neutrophils on nonspecific serum factors. 

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

Leukocytes were isolated f rom the venous blood of a healthy blood donor. Ery throcytes  were sedimented 
by the addition of a 6% solution of dextran T-500 in a final concentrat ion of 1.5% for 60 rain at  4~ The dex- 
tran solution was made up in isotonic 0.1 M phosphate buffer,  pH 7.2. The leukoeytes were washed three times 
with Hanks' solution with 0.1% gelatin and 5 uni ts /ml* (200g, 5- i0 rain). The washed leukocytes were suspended in 
H ank' s solution with4~ human se rum albumin (from Reanal, Hungary) in a concentration of 107 ce l l s /ml .  All 
manipulation with blood and cells were ca r r i ed  out in g lassware  t rea ted  twice with silicone. 

The neutrophils were stimulated by a cell suspension of Ser ra t ia  marcescens  (2 • 109 bacter ia l  cells),  
killed by heating a t  100oc for 60 rain. Test  se ra  were obtained f rom venous blood of 44 healthy donors aged 
20-40 years  and were used in the course  of 24 h. Specific react ions between S. marcescens  vaccine and the 
tes t  sera  were excluded by a negative developed agglutination react ion.  

The incubation medium (pH 7.2) consisted of a mixture of 0.1 ml of leukocyte suspension, 0.05 ml of the 
test serum (final concentration 15%), 0.i ml of stimulator (the object of phagocytosis), and 0.I ml of 0.2% 
nitro-BT solution (Lachema-Chemapol, Czechoslovakia). After incubation at 37~ for 30 rain the reaction was 
stopped by the addition of 3 ml 0.i N HCI and the sample was centrifuged for 5 rain at 200g. Films were pre- 
pared from the residue and fixed with methanol. The nuclei were counterstained with 2% methyl green solution 
and the percentage of activated neutrophils with diformazan inclusions was calculated as described by the 
writers previously [i]. 

*Substance not given in Russ ian  original  - Publ isher .  
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TABLE i. Individual Indices of Activation of 

Neutrophils of Healthy Donors in Positive and 

Negative C ontr ols 

Positive Negative Ratio of positive 
to negative 

control control controls 

72 
55 
18 
66 
35 
31 
40 
45 
'42 
28 
32 
28 
41 
50 
4I 

41,6+3,7 

21 
39 
7 

13 
6 
2 

31 
7 

11 
1 
8 
1 

10 
26 
5 

12,5__+3,0 

3,4 
1,4 
2,6 
5,1 
5,8 

15,5 
1,3 
6,4 
3,8 

28,0 
4,0 

28,0 
4,1 
1,9 
8,2 

8,0+2,3 

P < 0,001 

The v i ab i l i t y  of the ce l l s  a t  the beg inn ing  of the e x p e r i m e n t  and i m m e d i a t e l y  af ter  i ncuba t ion  was d e t e r -  

mined  by the T r y p a n  blue tes t .  

The r e a c t i o n s  were  s t a n d a r d i z e d  a g a i n s t  pos i t ive  and negat ive  c on t r o l s .  In the pos i t ive  con t ro l ,  s t anda rd  

s e r u m  (a pool f r o m  6 hea l thy  donors ) ,  kept a t - 2 0 ~  was added ins tead  of the t e s t  s e r a .  In the negat ive  con-  
t ro l  the s e r u m  was r e p l a c e d  by an equal  vo lume  of Hanks '  so lu t ion .  The r e s u l t s  were  e x p r e s s e d  as an index of 
opsonic  c o o p e r a t i o n  (IOC) be tween  s e r u m  and n e u t r o p h i l s ,  by the fol lowing equat ion:  

A - - B  
lOG - -  

C - - B '  

where  A is the p e r c e n t a g e  of ac t iva ted  neu t roph i l s  in the r e a c t i o n  with the t e s t  s e r u m ,  B in the negat ive  con-  

t ro l ,  and C in the pos i t ive  con t ro l .  

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

P r e l i m i n a r y  e x p e r i m e n t s  with neu t roph i l s  f r o m  15 hea l thy  donors  showed that  d i f f e r ences  be tween  a c t i -  
va t ion  of neu t roph i l s  in  the pos i t ive  and nega t ive  con t ro l s  were  s i gn i f i c a n t  (P <0.001;  Table  1). The r a t i o  
be tween  t h e m  ave raged  8.0 • 2.3,  and s i gn i f i c an t  va lues  of this  index (P <0.05) lay  wi thin  the i n t e r v a l  3 .2-12 .8 .  
T e s t  s y s t e m s  with a r a t i o  of the pos i t i ve  c o n t r o l  to the nega t ive  of over  3 were  used in these  e x p e r i m e n t s .  

IOC of hea l thy  d o n o r s '  s e r a  a r e  g iven in Table  2. The m e a n  index was 1.05 �9 0.097 (P <0.05).  Most  s e r a  
(77.3%) had v a l u e s  of IOC of be tween  0.8 and 1.6, but  in  two c a se s  lower  va lues  were  obse rved  (under 0.4), and 
in  one c a s e  the index exceeded 1.6. The v i ab i l i t y  of the ce l l s  in a l l  e x p e r i m e n t s  was not l e s s  than 93%. 

The s tudy of the r e a c t i v i t y  of neu t roph i l s  in the t e s t  s y s t e m  dev ised  by the w r i t e r s  thus enabled l eve l s  of 

the po ten t i a t ing  effect  of nonspec i f i c  h u m o r a l  f ac to rs  on me tabo l i c  s t i m u l a t i o n  dur ing  phagocytos i s  to be dif-  
f e r e n t i a t e d .  This index can be r e g a r d e d  as  the b i o c h e m i c a l  c r i t e r i o n  of opsoniza t ion .  The choice  of v a c c i n e s  
f r o m  S. m a r c e s c e n s  - a spec ies  of the E n t e r o b a c t e r i a c e a e - -  r a r e l y  in con tac t  with m a n  [12], as the object  of 
phagocy tos i s  r u l e s  out the effect  of spec i f ic  r e a c t i o n  on the p r o c e s s  of neu t roph i l  s t i m u l a t i o n .  The sugges ted  
method can  a l s o  be used to a s s e s s  other  m a n i f e s t a t i o n s  of c oope r a t i on  in  the s y s t e m  of neu t roph i l i c  phagocy-  

TABLE 2. Values of IOC for 

Sera from Different Donors 

Values of IOC Number of sera 

0,4 
0,4--0,8 
0,8--1,2 
1 , 2 - - !  ,6 

1,6 

2 
7 

i9 
15 

1 

202 



tos is .  The access ib i l i t y  of the t e s t  and the poss ibi l i ty  of rapid and object ive evaluation make its introduction 
into scientif ic  r e s e a r c h  and p rac t i ca l  medicine well worth while. 
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S E A S O N A L  V A R I A T I O N S  IN T H E  C A T E C H O L A M I N E  

IN T H E  A L B I N O  R A T  B R A I N  

M. Y a .  O t t e r  a n d  L .  B .  N u r m a n d  

C O N C E  N T R A  T I O N  

UDC 612.82 : 612.452.018"32" 

Seasonal  changes in the concentra t ions  of dopamine (DA), noradrenal in  (NA), and homovani l l ic  
acid (HVA) in the fo rebra in  and dieneaphalon were  studied in 258 Wistar  albino r a t s .  Expe r i -  
ments  were  ca r r i ed  out monthly for six yea r s .  The concentra t ions  of DA, NA, and HVA in 
the brain  changed signif icant ly in the cou r se  of the yea r ,  and in both pa r t s  of the bra in  the 
changes were  in the s a m e  direct ion.  The DA concent ra t ion  in the winter and spr ing  months 
was higher than the ave r age  for the yea r ,  whereas  in s u m m e r  it was lower. The NA con-  
cen t ra t ion  was much higher in spr ing  (by one- thi rd  in the diencephalon) than the mean  vaIues .  
In the s u m m e r  months (June-August) the ave r age  NA concentra t ion  cor responded  to m o r e  
rapid  m e t a b o l i s m  of DA (a d e c r e a s e  in DA and an i nc rea se  in HVA). 

KEY WORDS: ca techolamines ;  seasonal  var ia t ion ;  r a t  bra in .  

Exper imen t s  to study the concentra t ions  of indolamines and ca techolamines  in the t i ssues  and fluids of 
l abo ra to ry  an imals  were  ca r r i ed  out p rev ious ly  (during 1972-1976). The exper imenta l  an imals  were  keptunder  
s tandard conditions of t e m p e r a t u r e  and lighting, and the conditions of their  food and fluid intake were  identical .  
Mater iaI  for invest igat ion was always taken at  the s a m e  t ime of day (at 10 a.m.)  and the monoamines  were  
de te rmined  by the s a m e  method. Despi te  this fact ,  the r e su l t s  var ied  apprec iab ly  in the cour se  of the year .  
Seasonal  va r ia t ions  were  pa r t i cu l a r l y  marked  in the concentra t ion  of se ro tonin  and its metabol i tes  [5]. The 
serotonin  concentra t ion,  in turn,  is known to be connected with ea teeholamine  me tabo l i sm.  The dec is ive  ro le  
in the changes in indole me tabo l i sm is played by act ivi ty  of the serotonin  coenzyme A, N - a c e t y l t r a n s f e r a s e ,  
whose act ivi ty  is regula ted  by noradrena l in  through p - a d r e n o r e c e p t o r s  [8, 9, 14]. The diurnal  rhy thm of the 
serotonin  concentra t ion  in the r a t  bra in  also depends on fluctuations in the act ivi ty  of sero tonin  deea rboxy lase ,  
which is under the control  of the compet i t ive  effect  of ca techolamines  and serotonin on the enzyme [8]. In 

Labora to ry  of Psychopharmaco logy  and Depar tmen t  of Pharmacology ,  Tar tu  Univers i ty .  (Presented  by 
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