Bulletin of Experimental Biology and Medicine, Ne 8, 1996 IMMUNOLOGY AND MICROBIOLOGY

817

Effect of Neutrophilokine on the Blood System
Reaction under Various Extremal Influences
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The effect of neutrophilokine, a secretory product of neutrophils, on the blood system re-
sponse to 9-h immobilization and zymosan-induced peritonitis is examined. Pretreatment with
neutrophilokine (7x107 mg per animal, 3 times) diminishes the stress-induced changes in
the blood and has no effect on the blood reaction to zymosan-induced peritonitis.
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Stress induces specific changes in the blood system
manifesting themselves as neutrophilia and lympho-
penia [1]. Similar changes (neutrophilia) have been
observed in inflammation. Recently, it has been
found that latex-activated neutrophils produce bio-
logically active substances (neutrophilokines, NK)
which stimulate the immune response, activate pha-
gocytizing cells, and inhibit growth of persistent tu-
mors [3-5]. Previously, we showed that a single ad-
ministration of the secretory products of neutrophils
induces the stress syndrome [6]. The aim of the
present study was to assess the effect of NK on
immobilization stress and inflammation.

MATERIALS AND METHODS

Experiments were performed on outbred albino rats
weighing 180-220 g (n=109). The animals were di-
vided into 6 groups. Rats of group 1 (immobiliza-
tion control), group 2 (9-h immobilization), group
4 (peritonitis control), and group 5 (zymosan-in-
duced peritonitis) were injected 0.5 ml 0.9% NaCl
(3 times, subcutaneously, at 24-h intervals). Rats of
group 3 (NK+9-h immobilization) and group 6
(NK+ zymosan-induced peritonitis) were injected
NK in a dose of 7x107 mg according to the same
scheme. After the last injection, all the rats wered
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starved for 24 h with free access to water. Then
group 2 and 3 rats were immobilized for 9 h on the
back fastened by four limbs, group 5 and 6 rats were
injected with zymosan intraperitoneally in a dose of
100 mg/kg, and group 4 rats received an equal
volume of 0.9% NaCl [7].

At the end of immobilization or 6 h after zy-
mosan injection, blood was collected from the retro-
orbital sinus under ether anesthesia, after which the
rats were killed by cervical dislocation. The karyo-
cyte spectrum and count in the blood, bone marrow
(BM), and spleen were determined by conventional
methods [1]. In some rats given NK or normal sa-
line, serum contents of haptoglobin and o,-macro-
globulin were determined in a REVIEWPROTEIN-
SYSTEM apparatus (Beckman).

Neutrophilokine was isolated from fraction 5 of
the culture medium conditioned by latex-stimulat-
ed neutrophils as described previously [4]. The results
were analyzed using serial, Student, Wilcoxon—
Mann—Whitney, and other tests [2].

RESULTS

Hematological manifestations of the stress syndrome
were observed in rats after a 9-h immobilization
(Table 1). Neutrophilia and lymphopenia occurred
in the blood, the BM count of poorly differentia-
ted myelocytes increased, and that of neutrophils
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TABLE 1. Effect of NK on the Blood System after a 9-h Immobilization Stress
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Parameter

Group 1

(immobilization control)

Group 2
(9-h immobilization)

Group 3
(NK+9-h immobilization)

Peripheral blood leukocytes, x10%liter
Peripheral blood neutrophils, %
Peripheral blood lymphocytes, %
Lymphocytes/neutrophils

BM karyocytes, x10%femur

BM pooriy differentiated. myelocytes, %
BM neutrophils, %

Spleen karyocytes, x108

Spleen neutrophils, %

Spleen lymphocytes, %

9.55+0.63 (25)
11.59£1.15 (27)
87.90+1.14 (27)
10.30+1.20 (27)
80.7516.67 (30)
45.89+1.62 (30)
18.56+1.14 (30)

521.56+31.05 (30)
1.2310.13 (30)
98.52+0.14 (30)

12.6£0.88 (23)**
61.94£2.67 (23)*
37.31£2.77 (23)*
0.69:0.10 (23)*
80.266.01 (26)
56.05+1.68 (26)*
6.85:0.72 (26)*

300.99+35.85 (26)**
6.660.87 (26)*
92.490.80 (26)*

13.1620.90 (25)
37.14£4.28 (25)
62.02+4.43 (25)"
4.65:1.63 (25)
79.5517.06 (28)
47.00£1.61 (28)
13.80+1.13 (28)"

332.14133.39 (28)
2.47£0.36 (28)
97.2920.37 (28)

Note. *p<0.001, **p<0.01 compared with group 1, *p<0.001 compared with group 2. Here and in Table 2: the number of animals is given in

parentheses.

TABLE 2. Effect of NK on the Blood System after Zymosan-Induced Peritonitis

Parameter

Group 4
(peritonitis control)

Group 5
(zymosan-induced
peritonitis)

Group 6
(NK+zymosan-induced
peritonitis)

Peripheral blood leukocytes, x10%liter
Peripheral blood neutrophils, %
Peripheral blood lymphocytes, %
Lymphocytes/neutrophils

BM karyocytes, x108/femur

BM poorly differentiated myelocytes, %
BM neutrophils, %

Spleen karyocytes, X108

Spleen neutrophils, %

Spleen lymphocytes, %

13.5911.76 (6)
11.77+3.77 (6)
78.76+4.27 (6)
10.2742.55 (6)

116.25+22.24 (6)
37.95£2.31 (6)
28.63£10.10 (6)

755.63+168.15 (6)
2.3910.50 (6)
97.33+0.44° (6)

10.38+1.86 (9)

21.53+3.13 (9)*
72.9213.88 (9)

4.38+1.00 (9)*

104.38+12.83 (9)
44.57+3.06 (9)

5.200.92 (9)*
536.88+36.32 (9)
1.0420.37 (9)*

98.46:0.42 (9)

8.36%1.25 (8)
28.5414.96 (8)
64.62+4.80 (8)
2.9210.59 (8)
93.28+11.46 (8)
50.62+2.21 (8)
5611.27 (8)

544.22+73.55 (8)
0.550.15 (8)
99.1310.22 (8)

Note. *p<0.05 compared with groups 4 and 6.

decreased. In the spleen the neutrophil count in-
creased, while the lymphocyte count decreased. Ad-
ministration of NK markedly diminished the stress-
induced changes in the blood system (Table 1). The
neutrophil count dropped 40%, while the lymphocyte
count increased 66.23% in comparison with group 2
rats. The count of poorly differentiated myelocytes in
the BM decreased by 16.07%, while the neutrophil
count increased by 101.46%. In the spleen the neu-
trophil count decreased by 62.91%, and the lympho-
cyte count increased by 5.19%. Thus, administration
of NK induces the development of tolerance to the
immobilization stress. Previously, we showed that NK
lowers the sensitivity to stress hormones (glucocorti-
coids and epinephrine) and increases the sensitivity
to insulin. This phenomenon may be associated with
the “tolerogenic” effect of NK.

Six hours after administration of zymosan, blood
neutrophil count increased by 82.43%, the lympho-

cyte/neutrophil ratio decreased by 57.35%, and the
neutrophil content in the BM and spleen dropped
by 81.84 and 56.49%, respectively, compared with
the corresponding controls (Table 2). Administration
of NK prior to zymosan induced no significant chan-
ges in the blood system compared with group 5 (Table
2). It should be noted that during inflammation the
stimulated phagocytizing cells secrete a number of
biologically active substances (interleukin-1, tumor
necrosis factor, leukotriene B,, etc.). These substan-
ces induce neurophilia and lymphopenia in the blood
and decrease the neutrophil count in the BM [8,10,
11]. Consequently, NK does not alter the activation
of phagocytes during inflammation.

However, NK by itself stimulates phagocytes,
as evidenced by the increase in the serum content
of haptoglobin to 20.18+4.85 mg/dl (n=5) vs. 11.84%
4.41 mg/dl in the control (n=6, p<0.05) and o,-
macroglobulin to 5.501+0.35 mg/dl (n=6) vs. 3.60%
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0.29 mg/dl in the control (n=5, p<0.01). It is known
that synthesis of the acute phase proteins in the li-
ver is induced by the products of activated phago-
cytes [9].

These results suggest that the previously describ-
ed NK-induced changes in the blood system are as-
sociated not only with the stress-realizing systems
but also with activation of phagocytizing cells.

REFERENCES

1. P. D. Gorizontov, O. 1. Belousova, and M. 1. Fedotova,
Stress and Blood System [in Russian], Moscow (1983).

2. E. V. Gubler and A. A. Genkin, Application of Nonparametric
Statistical Criteria in Biomedical Investigations [in Russian],
Leningrad (1973).

819

3. 1. 1. Dolgushin, A. V. Zurochka, and L. Ya. Ebert, Byull.
Eksp. Biol. Med., 106, No. 9, 330-331 (1988).

4. A. V. Zurochka, Immunobiological Properties of Neutrophil
Secretory Products (Neutrophilokines), DM Thesis {in Rus-
sian], Chelyabinsk (1991).

5. O. L. Kolesnikov, 1. 1. Dolgushin, I. A. Volchegorskii, and
A. V. Zurochka, Eksp. Onkol., No. 5, 36-38 (1993).

6. O. L. Kolesnikov, 1. A. Volchegorskii, V. E. Tseilikman, er
al., Byull. Eksp. Biol. Med., 117, No. 3, 257-258 (1994).

7. A. N. Mayanskii and D. N. Mayanskii, Neutrophil and Mac-
rophage [in Russian}, Novosibirsk (1983).

8. F. R. Balikwill, M. S. Naylor, and S. Malik, Eur. J. Cancer.,
26, No. 5, 641-644 (1990).

9. H. Baumann and J. Gauldie, Immunol. Today, 15, No. 2,
74-80 (1994).

10. M. A. Jagels and T. E. Hugli, J. Immunol., 148, No. 4, 1119-
1129 (1992).

11. A. Marusic, 1. Djikic, and M. Marusic, Agents Actions, 31,
No. 3-4, 280-284 (1990).

Immunotherapy of Experimental Drug Addiction
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Systemic administration of antiserotonin and antidopamine antibodies to chronically mor-
phinized animals reduces the major manifestations of the withdrawal syndrome induced
by naloxone injection or discontinuation of morphine.
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Immunization of chronically morphinized animals
with protein conjugates of serotonin (5-HT) and
dopamine (DA) suppresses to different extents the
manifestations of the withdrawal syndrome {7]. Ex-
perimental data suggest that systemic administration
of antibodies to the above-mentioned neurotransmit-
ters is a physiologically adequate therapy for drug
addiction. The detection of autoantibodies to neu-
rotransmitters in drug addicts [1} and in chronical-
ly morphinized animals [2] supports this suggestion.
In addition, it was demonstrated that antiserotonin
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antibodies have a pronounced protective effect in al-
coholism, a pathology similar to drug addiction [6].
Our objective was to explore the possibility of
suppressing the major manifestations of withdrawal
syndrome in chronically morphinized animals by sys-
temic administration of antibodies to 5-HT and DA.

MATERIALS AND METHODS

Experiments were performed on male C57Bl/6 mice
weighing 20 g. Two models of withdrawal syndrome
were used. In the first series, 40 mice were chroni-
cally morphinized by injecting rising doses of mor-
phine (from 20 to 80 mg/kg body weight, subcuta-
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