
The spectrum of cells expressing an antigen revealed by ICO-II MCAB, blockade of NKC 
activity in the lymphocyte blast transformation reaction to PHA, and the molecular weight 
of the antigen thus indicate that ICO-II are directed against the s-chain of human lympho- 
cytic functionally-associated antigen (LFA-I). 
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Much research in recent years has been devoted to the general rule that acitvation of 
macrophages (MPh) is associated with a metabolic (oxidative) burst, with activation of the 
glucose monophosphate shunt (GMPS), with the production and secretion of highly active un- 
stable products of oxygen reduction, namely superoxide anions 0~, hydrogen peroxide (H202), 
OH- radicals, and singlet oxygen (02) [5]. 

The excess of toxic superoxide radicals formed under these circumstances, and also lipo- 
peroxides accumulating in phagosomes of MPH during phagocytosis, may be responsible for oxi- 
dative damage to cell membranes and associated depression of MPh functions. An intrinsic 
system of antioxidative protection, including superoxide dismutase, which removes the ex- 
cess of superoxide radicals, and also glutathione peroxidase and NADP-dependent glutathione 
reductase, which neutralize lipoperoxides [2, 8], ha% been described in MPh. However, if 
endogenous antioxidants are deficient, disturbances of MPh function may arise. It was shown 
previously [4] that alkyl-substituted derivatives of 3-hydroxypyridine (3-HP), whichhas,moder~ 
ate antioxidative action, are effective inhibitors of free-radical reactions and can be used 
to protect against the destructive effect of free radicals. 

The aim of this investigation was to study the effect of synthetic antioxidants of MPh 
functions. Of all the various synthetic derivatives of 3-HP we chose 2-tert-butyl-3-hydroxy- 
pyridine (TBHP),whoseability to stabilizeerythrocyte membraneswas describedpreviously [3]. 

EXPERIMENTAL METHOD 

Mouse peritoneal MPh, removed by intensive irrigation of the peritoneal cavity of mice 
with Hanks's solution containing heparin (5 U/ml), were used as the target cells. The re- 
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TABLE I. Parameters of MPh Activation dur- 
ing Incubation with Preparations in Vitro 
(M • m) 

Increasei:nGPDH activity Increasein frac.of 
of MPh compared with MPh spreading over 
control,~after incu z glass (comp. with 
bation with prep. for control) after in- 

Preparation 30 rain cubation w/prep., % 
J 

multiplicity 
A % of increase 2h 24h 

T B H P  19,25-+2,79 2,89_+0,44 36,4-+6,0 26,5-+3,6 
(:10 Vg/ml) (a = 9) (n = 9) (n = 5) (n = 6) 
LPS 12,03+3,82 2,10--+0,47 19,0-+6,0 45,5-+4,8 
( 1 ~ g /ra l  ) ( .  = 4) (n - -  4) (a  = 5) (n = 5) 

L e g e n d .  H e r e  a n d  i n  T a b l e  2 ,  n d e n o t e s  num- 
b e r  o f  d e t e r m i n a t i o n s .  

Preparation 

TABLE 2. Multiplicity of Increase in Number 
of Peritoneal MPh in Mice and also in Number 
of MPh Spreading over Glass and Engaging in 
Phagocytosis in Cultures of Cells Obtained 
from Mice i h after Intraperitoneal Injection 
of Preparations (M • m) 

[ Multiplicity of inc. of parameters 
I reflecting No. and functional activ- 
I ity of MPh after injection of prepa- 
rations (M i m) 

l a rge  
a!1 I ~  I MPh 

TBHP 2,10+0,58 1,86-+0,42 
(50 mg/kg) ' (a=23)  ] (n=12)  
LPS 1,50-I-0,36 1,725:0,52 
(5 mg/kg) (n = 6) (n = 6) 

spread- phagocytos- 
ing MPh ing MPh 

2,07-I-0,39 1,645:0,49 
(n = lo) (n = 7) 

1,40+0,30 2,00!0,52 
(n = 6) (n = 6) 

suiting cell suspension (5"106 cells/ml) contained 60-70% of MPh. The cells were incubated 
in the presence of the test preparation either in suspension for 30 min in siliconized test 
tubes, or, after adhesion of the cells to glass, in a monolayer for 2 and 24 h. In parallel 
tests the cells were incubated in Hanks's solution (control) or in the presence of the stan- 
dard MPh activator: bacterial lipopolysaccharide (LPS) from E. cell 055:B5 (from Calbiochem, 

USA). 

In conformity with our system of screening, to select and study biologically active prep- 
arations acting at the level of the mononuclear phagocytic system, in the first stage of 
the investigation in vitro we used two orienting tests: metabolic - activity of the key en- 
zyme of GMPS, namely glucose-6-phosphate dehydrogenase (GPDH) [7] - and functional - the 
intensity of spreading of MPh over glass [9]. GPDH activity was determined by a spectre- 
photometric method after disintegration of the cells by freezing and thawing 3 times, on the 
basis of increased absorbance at 340 nm due toNADPH2 formation. Two parameters were chosen 
as criteria of the stimulating action of the preparations on GPDH activity. The first, the 
multiplicity of increase, was calculateH as the ratio of GPDH activity of the experimental 
sample to activity of the control sample during freezing to -12~ (a mixture of ice and salt). 
The second parameter was calculated as follows. To begin with the ratio, in %,~of GPDH ac- 
tivity during freezing in ice and salt to its activity during freezing in liquid nitrogen was 
calculated for both control and experimental samples. The difference between the percen- 
tages thus obtained for the experimental and control samples (A%) was then found. After in- 
traperitoneal injection of the test preparation, the number of MPh in the peritoneal cavity 
was counted at intervals of time, their ability to spread and to carry out phagocytosis of 
Candida albicans cells in vitro was estimated, and clearance of the peritoneal cavity of the 
mice from injected Salmonella typhimurium cells also was evaluated [6]. 

The results were subjected to statistical analysis by parametric and nonparametric 
methods [i]. 
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Fig. i. Clearance of mouse peritoneal 
cavity from injected bacteria, after in- 
jection of test preparations. Ordinate, 
mean values of differences between log- 
arithms of concentration of bacteria in 
peritoneal cavity (M -+ m). I) Confidence 
interval for control mice; II) confidence 
interval for mice 4 days after injection 
of medium with thioglycollate, a) 1 h 
after injection of TBHP; b) 1 h after in- 
jection of TBHP combined with injection 
of medium with thioglycollate; c) 24 h 
after injection of LPS; d) 24 h after in- 
jection of LPS combined with injection of 
medium with thioglycoilate. 

EXPERIMENTAL RESULTS 

The results of the study of the direct effect of TBHP compared with that of LPS on 
peritonealMPh are given in Table i. Incubation of the cells with TBHP for 30 min was suf- 
ficient to activate GPDH (p < 0.01). To judge by the increase in enzyme activity, the ef- 
fect of TBHP was similar to that of the standard activator - bacterial LPS. The fraction 
of MP which spread increased compared with the control as early as after 2 h of incubation 
with the test preparations. At the early stages (2 h) the effect of TBHP was more marked 
than that of the standard activator, LPS (p < 0.05). In the later stages of culture (24 h) 
the activating effect of LPS continued to increase, whereas the proportion of MPh which 
spread over the glass, under the influence of TBHP showed a tendency to fall compared with 
the early times, but it still remained significantly higher compared with the gradually rising 
control level (p < 0.01). 

As early as 1 h after intraperitoneal injection of TBHP it caused a distinct rise in 
the number of cells in the peritoneal cavity on account of MPh, with the accumulation mainly 
of large MPh; this effect, moreover, was similar to that of LPS (Table 2). 

It will be clear from Table 2 that MPh removed from the peritoneal cavity of the mice 
1 h after intraperitoneal injection'of TBHP were distinguished by an increased tendency to 
spread compared with MPh of the control animals. Judgingby the intensity of ingestion of 
Candida albicans cells by them, the phagocytic activity of these same MPh was increased. 
Under these experimental conditions TBHP activated spreading by a greater degree than the 
standard activator, bacterial LPS, whereas it increased phagocytic activity by a lesser de- 
gree. At the later stages after injection of the test preparation (1.5-24 h) no further in- 
crease in the number of MPh in the peritoneal cavity and in their functional activity was 
observed. By contrast, after injection of LPS the number of MPh in the peritoneal cavity 
and their functional activity did not reach their peak until after 24 h. 

On account of the differences discovered in the times of the stimulating effects when 
the action of the preparations on the intensity of clearance of the moUse peritoneal cavity 
from injectedS. ~yphimuriumcells was studied, LPSwas injected24 hbefore, and TBHPI hbefore 
infection. To assess clearance, the mean differences Of the logarithms of concentrati0nof 
the bacteria 1 h after infection were calculated in mice of the control and experimental 
groups. The intensity of clearance in mice receiving I ml of medium with thioglycollate 4 
days before infection was found to be considerably lower than in the control (Fig. i). 
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It will be clear from Fig. I that neither TBHP nor the standard MPh activator bacterial 
LPS had any effect on the intensity of clearance of the peritoneal cavity from injected 
bacteria. However, against the background of the deficiency of bactericidal activity of 
MPh induced by preliminary injection of medium with thioglycollate, the two preparations in- 
creased the initially depressed intensity of clearance of the mouse peritoneal cavity by an 
equal degree. Under the influence of TBHP, just as of bacterial LPS, normalization of the 
level of clearance of the peritoneal cavity was observed, i.e., the experimentally created 
deficiency of bactericidal activity of MPh was corrected. 

The synthetic antioxidant TBHP was thus found to activate mouse peritoneal MPh by its 
direct action on them in vitro. After intraperitoneal injection of the same preparation an 
increase in the number of MPh was found in the peritoneal cavity, and their functional ac- 
tivity also was increased. In mice with a defect of peritoneal clearance induced previously, 
TBHP led to restoration of the normal level of antibacterial protection. In all tests of 
activating action on MPh which were studied, this antioxidant was not inferior to the stan- 
dard MPh activator - bacterial LPS. When TBHP was injected into mice, earlier manifesta- 
tions of MPh activation were observed than when LPS was injected. 
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The prospects for the study of genetic control of the human immune response are linked 
first and foremost with investigation of the HLA-D region of the principal human histocom- 
patibility complex [2]. In order to study the HLA-D region it is necessary to have HLA-D 
homozygous typing cells (HTC), by means of which not only can HLA-D antigens be detected, 
but monoclonal typing reagents for class II antigens of the HLA system can also be obtained 
[2, 3]. The main source from which HTC can be obtained is donors arising from close inter- 
marriages. Although in the USSR no HTC as such are available, on the territory of the Soviet 
Union there are regions in which offspring of close intermarriages live. One such region 
is Samarkand. It is worth noting that in the settlements (kishlaks) where such families live, 
there is a permanently increased prevalence of chronic infectious diseases, so that a genetic 
basis can be postulated for the disturbance of immunoreactivity found in these patients. 
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