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The important role played by neutrophilic dysfunc- 
tion in AIDS pathogenesis is now considered proven 
[1]. The purpose of our study was to reveal a possi- 
ble influence of HIV glycoprotein gp 120 and gp 41 
fragments on spontaneous and zymosan-induced che- 
miluminescence (CL) of neutrophils, which reflects 
the intensity of a "breathing burst". In addition, the 
results will help predict the in vivo side effects of the 
tested peptides when used as vaccine components. 

MATERIALS AND METHODS 

Blood samples were colleGted from healthy donors 
and from patients with various chronic allergic dis- 
orders. The neutrophils were isolated by isotonic lysis 
followed by differential centrifugation [2]; all the 
procedures were carried out at 4~ 

The studied peptides (Table 1) were synthesized by 
the solid-phase method and used in aqueous solutions. 
Zymosan (Reakhim, USSR) was opsonized by a mix- 
ture of blood sera from several donors. Luminol (3• 
xl04M) in Hanks solution (0.5 ml per cuvette) was 
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TABLE 1. Peptides Used in the Study 

No. of peptide 

337 
480 

24 
411 
477 
22t 
551 

Correlation with natural fragment of 
HIV glycoprotein 

HIV strain 

BRU 
BRU 
MN 
BRU 
BRU 
BRU 
BRU 

qlycoprotein 

gpl20 
gpl20 
gp120 
gp120 
gp120 
gp 41 
gp 41 

amino acid 
fragment 

252-272 
307-329 
307-329 
423-450 
495-516 
573-593 
841-861 

used as a CL stimulant. The neutrophil concentration 
was 1 million/ml; CL was determined at 37~ 

The investigation was carried out on an L-1251 
lurninometer (LKB, Finland) in the following vari- 
ants: 1) the cells were added to the lurninometer 
cuvette already containing peptide in the required 
concentration in Hanks solution; 2) the same as 1), 
but the cells were preincubated at 37~ for 20 rain 
with subsequent cooling to 4~ to "prime" them; 3) 
the neutrophils were incubated for 20 rain with the 
peptide in phosphate-buffered normal saline at 4~ 
washed, and then added to the luminometer cuvette 
with Hanks solution and luminol; 4) the same as 3), 
but the cells were preheated at 37~ (see variant 2); 
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TABLE 2. Neutrophi l  Chemi luminescence  Pr imed  by Heat ing  (variant 4), M+__m 

Preincubation with peptide 

Peptide I 
concentration, M, 221 24 480 I 411 337 
and donor group ....... I 

spon t  cont ro l  spon t  cont ro l  spoil t  control  spon t  control spont control  

Group 1, 10 -5  3 .9--1.3  4.4---1.2 4.6--1.1 5 . 3 •  4.5w-1.2 4 .5 •  t 5.0-----1.6 5 . 0 •  3.8+1.1  4.4-*-1.2 
Group 2, 10 - s  6.04-2.5 4 .2 •  4.74-2.2 4.2-----2.1 11.7• 4 .2•  I 9.0---1.7 4 .2 •  9 .6 •  4.24-2.1 

Note: s p o n t  - spontaneous  CL, asterisk - peptide effect  is reliable in comparison with control for p<0.05 .  

5) the same as 1), but 1:2500 of dimethylsulfoxide 
(DMSO) was added to the cuvette. After a 20-min 
redistration of spontaneous luminescence, zymosan 
was added to the cuvette and the maximum level of 
induced CL was recorded. The results were statisti- 
cally processed by Wilcoxson's method. 

RESULTS 
The experimental results in the first variant showed 
no influence of peptides in a concentration of 104 M 
on CL. Neutrophils primed by the heating-cooling 
cycle shoved a higher sensitivity to peptides, and sup- 
pression of spontaneous CL by peptides 480 and 24 
was observed: 2.5_+0.5 mV (control measurement [C] 
3.6+_0.6 mV, p<0.05) and 1.9-+0.8 mV (C:2.9+1.1 
mV, p<0.05), respectively. 

In the experimental variant with peptide washing 
after cold incubation in a medium without bivalent 
cations, when endocytosis processes were supressed in 
contrast to variants 1,2, and 5, the detected effects 
were apparently not connected with internalization of 
the peptides bound to cell surface structures. In this 
case only an increase of spontaneous CL in the pres- 
ence of peptide 221 was found: 6.5+2.0 mV versus 
5.4_+1.8 mV in the control (2<0.05, peptide concen- 
tration 10 .5 M). Preheated neutrophils in the same 
experiment showed two types of reactivity to peptides, 
reliably different from each other for peptides 221, 
480, 411, and 337 (Table 2). The cells of one group 
of donors proved insensitive to peptides, whereas oth- 
ers reacted by a sharp increase of the intensity of 
spontaneous CL in response to peptides 337, 480, 

41t, and 221. No correlation was revealed between 
donor health status and appurtenance to this or that 
group. 

It is interesting that in variant 5 just these same 
peptides, except for 337, proved to be able to dra- 
matically enhance spontaneous CL in all donors (Ta- 
ble 3). Under such conditions peptide 480 signifi- 
cantly lowered the level of zymosan-induced CL. All 
the effects shown were dose-dependent. A slight 
suppresion of stimulated CL by all peptides in con- 
centrations of 5x10 -s M was evidently nonspecific. 

Peptide effects were found to be significantly 
changed in the presence of low DMSO concentrations 
(under 1:2500) virtually not stimulating CL; a dose- 
dependent DMSO influence on the peptide effect was 
observed. A possible explanation of this could be 
increased membrane permeability in the presence of 
DMSO, which potentiated spontaneous CL caused by 
peptide 480 when added to the cells of all donors in 
experimental variants 3 and 4 with incubation, al- 
though in this case suppression of zymosan-induced 
CL was not observed (the data are not presented). 
One possible interpretation of the results is as fol- 
lows: apparently peptides 480, 411, 337, and 221 are 
able to cause a marked activation of spontaneous 
luminescence of neutrophfls only penetrating into the 
cell, or else in the presemce of increased membrane 
permeability. Since suppression of peptide 480-stimu- 
lated CL was observed only at 37~ it may be as- 
sumed to depend on the functional activity of the 
cells. Peptide 24, differing from 480 only in a few 
amino acids, failed to intensify spontaneous CL in 
any of the experimental variants, although, like its 

TABLE 3. Neutrophi l  Chemi luminescence  ,(in mV) in the Presence  ol D M S O  (Variant 5), M+__m 

Incubat ion with  peptide 
C o n -  

centra- 
tion~ 

M 

221 

 po tl stim 
5.5=et,4 374-13 
5.74-1.2 424-12 
5.6:~0.8 50---+-11 
5.74-1.1 544-9.1 
19.4• 43:~9.3" 

114-2.0 624-9.6 

10-7 1 10-~ 
lO-S 
Control 
5.10-5 
Control 

477 

spont, stim. 

8.5• 46•  I 1 
9,04-3.4 42• 
t04-2.8 494-8.9 

9.94-2.9 48• 
20+3.1 36• 
I84-4.6 56• 

480 

spont, s t i m  

7.4• 46• 
i14-2,5" 464-10 
194-2.5" 40• 
7.I• 47• 
33• 14• 1.5" 
i 1 • 65•  10 

411 

spont ,  a i m .  

g.I•  514-9.9 
1 t 4-2.9" 524-9,7 
12• 424-8.9 
7.7• 48• 
184-1.0 334-5.5" 
144-2.5 504-8.5 

337 

spont .  

7.6• 1.8 
9.64-2.1" 
6.64-1.5 
7.14-1.:3 
8.44-2.0 
11 • 

Note: spont.  - spontaneous,  stim. - s t imulated CL, asterisk - pept ide  ef lect  is reliable in corn 

..... s t im.  

50• 
454-9.8 
46• 
464-9.1 
404-6,8" 65• I0 

551 

spont ,  stim. 

9.64-2.6 44• 
11-~3,6 394-7,8 
104-2.8 414-9.0 

9,5• 424-9.3 
15"5.4 524-15" 
14-+-5.5 654- t2 

)arison wi th  control for p<0,05. 
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analog, it suppressed spontaneous CL in variant 3 
(but not in the presence of DMSO). 

Hence, some of the immunodominant fragments of 
the surface HIV glycoproteins were found to disturb the 
normal CL kinetics of neutrophils, which is known to 
reflect their production of active oxygen derivatives - 
significant factors of the organism's nonspecitic protec- 
tion, The data obtained attest to the need for a careful 
selection of peptides suitable for the creation of vac- 
cine preparations with the aim of preventing possible 
side effects on neutrophilic function, including the side 
effects which may occur during DMSO therapy. Fur- 
thermore, the effects observed with some peptides sug- 

gest that the detected disturbances of CL response and 
superoxide production [3,4] in neutrophils of AIDS 
patients may be the result of a direct influence of HIV 
glycoproteins on phagocytosing cells. 
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The functional specificity of "sex" pili synthesized by 
bacteria under the genetic control of plasmids, and of 
the surface exclusion systems (Sfx systems) determines 
the efficiency of conjugational transfer of F-like plas- 
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mids between cells of different bacterial populations 
[3,4,6,9,10]. Meanwhile, the patterns of expression of 
the genetic region represented in the genomes of dif- 
ferent plasmids and allowing for the formation of a 
distinct functional type of pill and group affiliation of 
the Sfx system in different bacterial cells, e.g., serologi- 
cally nontyped and typed variants, require scrutinized study. 

The goal of  this study was an analysis of  the 
expression of this region as a constituent of  the F- 
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