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ABSTRACT
The levels of interleukins IL-4 and IL-6 and the activity of complement in blood and lymph were studied in
experimental anaphylactic shock and the Arthus phenomenon. The experiments were carried out on 27 Winstar
rats in two series. The studied parameters of interleukins IL-4 and IL-6 and complement activity in the blood and
lymph of intact animals served as control. The results of the study showed that the level of IL-4 in anaphylactic
shock increases and IL-6 decreases. On the other hand, with the Arthus phenomenon, the level of IL-6 increases,
IL-4 decreases. The titer of complement in atopic reactions sharply decreases, and it indicates the participation
of complement together with IgG in the elimination of the allergen. In immunocomplex reactions, the complement

titer also decreases.
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IL-4 plays a key role in the development of immediate allergic
diseases [1]. The ability of T-cell clones to support the production
of IgE by plasma cells is directly proportional to the production
of IL-4 [2,3]. IL-4 acts on B cells, increasing their sensitivity to
various stimuli. [L-4 also increases the proliferative activity of T
and B lymphocytes. One of the most important features of this
lymphokine is its ability to induce the expression of a receptor for
IgE on B lymphocytes. Increased production of IL-4 appears to be
one of the defects contributing to the increase and prolongation of
IgE synthesis in patients with atopic diseases.

The activation of some cells promotes the involvement of
secondary cells involved in antigen-antibody reactions in the
inflammatory process. One of them, IL-6, acts on B cells, regulates
the synthesis of acute-phase proteins by hepatocytes. The important
bioactivity of IL-6 is to stimulate the final stages of maturation of
B-lymphocytes, their differentiation into mature plasma cells, and
the secretion of immunoglobulins [1]. It has now been shown that
purified human IL-6 can evidence suggests that the complement

system can influence the course of many immune processes [4].
A change in the complement profile indicates the existence of its
various types, confirms the fact of activation of the complement
cascade with signs of both the classical and alternative and lectin
pathways. Of the three pathways for activating the complement
system, the alternative pathway requires control by regulatory
molecules, the violation of which on cell membranes leads to
amplification of complement, accompanied by an increase in the
synthesis of such proinflammatory mediators as C3a and C5a,
which dynamically regulate the immune response [5].

Some authors note a correlation between the CIC content in the
blood, the complement system, and the severity of atopic diseases
[3]. Considering the above, we conducted this study, the purpose of
which is to determine the levels of interleukins-4, 6 and the titer of
complement in the blood and lymph in experimental anaphylactic
shock and the Arthus phenomenon.

Materials and Methods of Research

The experiments were carried out in 2 series: in the first series
of experiments, these indicators were determined in 9 rats with
reproduced anaphylactic shock, in the second series - with the
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Arthus phenomenon. The investigated parameters of interleukin-4,
interleukin-6 and the titer of complement in the blood and lymph
of intact animals served as control.

To reproduce anaphylactic shock, animals were sensitized by
subcutaneous injection of 0.1 ml of horse serum, a resolving dose
in a volume of 1 ml was injected into the heart cavity. The Arthus
phenomenon was obtained by subcutaneous injection of 1 ml of
horse serum into the scapular region of rats every 5 days for 25
days. After the 5th or 6th injection, necrosis was observed at the
serum injection site. The blood required for the experiment was
taken from the heart, and the lymph was taken from the thoracic
lymphatic duct according to the method of A.A. Kornienko
modified by M.Kh.Aliyev and V.M. Mamedov [6].

To determine the levels of interleukin-4 and interleukin-6
in the blood and lymph, the method of solid enzyme-linked
immunosorbent assay (ELISA) was used, using a test system kit
of the German company "IBL", and the complement titer using the
Reznikova method. The parameters were investigated on a semi-
automatic analyzer STAT-FAX-2000 (USA). In the statistical
processing of the data obtained, the methods of descriptive
statistics, the Wilcoxon-Mann-Whitney rank test was used. The
average value of the obtained samples was applied in the format M
+ m (min-max) [4].

Results

As a result of the study, it was established that both at the stage
of sensitization and the resolving stage of anaphylactic shock, the
level of IL-4 increases, while IL-6 decreases. On the other hand, in
the Arthus phenomenon, IL-4 decreases, and IL-6 increases. Thus,
at the stage of sensitization of anaphylactic shock (day 7), the
level of IL-4 and IL-6 synthesized by Th2-lymphocytes increases
both in anaphylactic (anaphylactic shock) and local (Arthus
phenomenon) allergic reactions. This increase was especially
pronounced in animals with reproduced anaphylactic shock on

day 21 of sensitization, i.e. at the stage of shock. So, if the level of
IL-4 during the sensitization period of anaphylactic shock (on the
7th day) increased 3.8 times compared with the intact parameter
(p <0.001), but at the stage of anaphylactic shock, it was 31 times
higher (p <0.001 ) compared with the parameters of intact animals.
If the level of IL-6 in the blood on the 7th day of sensitization
increased 3 times (p <0.001) compared with the intact group (p
<0.001), but during the period of anaphylactic shock it was 22.3
times higher (p <0.001) than cytokine indices in intact animals.

During the Arthus phenomenon, related to immunocomplex
reactions, the levels of immunoglobulins changed as follows.
The cytokine parameters of rabbits, although they were increased
compared to those of intact, were lower than in animals with
reproduced anaphylactic shock. So, if during the period of
sensitization (5th day) of the Artyus phenomenon, compared with
the intact parameters, the level of IL-4 in the blood was increased by
2.3 times (p <0.001), and the level of IL-6 by 3.4 times (p < 0.001),
but in rabbits on the 25th day i.e. during the Artyus phenomenon,
compared with intact parameters, the level of IL-4 was 13.3 times
lower (p <0.001), and IL-6 was 15.6 times (p <0.001) higher.

Changes in cytokine parameters in lymph, compared with blood,
were somewhat weakly expressed. So, if during the sensitization
period of anaphylactic shock (7th day), the level of IL-4 and IL-6
compared to intact indicators was 2.6 (p<0.001) and 2.7 (p<0.001)
times higher, respectively, but during anaphylactic shock, the level
of IL-4 and IL-6 in lymph was 26.1 and 21.3 times higher than intact
parameters (p<<0.001). If during the Artyus phenomenon on the 5th
day of sensitization, the level of IL-4 in the lymph compared with
the intact group increased 1.7 times (p <0.05), and IL-6 2.7 times
(p <0.001), but on the 25th day i.e. during the Arthus phenomenon,
the level of IL-4 and IL-6 were, respectively, 10.7 (p <0.001) and
11.8 (p <0.001) times higher than intact parameters.

Table 1: Content of levels of interleukins-4, 6 and complement titer in blood and lymph and modeling of anaphylactic shock (AS) and Arthus

phenomenon (AP).
Anaphylactic shock
Parameters In blood In lymph
7th day of sensitization 21st day of sensitization 7th day of sensitization 21st day of sensitization
IL-4, pg/l 12,3 £0,37* /9-18 99,8 +3,3* /85-116 6,33 +0,53*/4-9 62,8+ 1,7* /56-69
IL-6, pq/l 11,0 +1,1*/ 6-16 82,5+ 4,15 */58-97 4,6 £0,6% /2-7 36,58 + 3,3* /24-48
Arthus phenomenon (n=9)
Period of sensitization 25th day of sensitization Period of sensitization 25th day of sensitization
(5th day) (5th day)
IL-4, pg/1 7,41 +0,51*/5,4-10,1 42,71 +3,57*/27-58 3,1 +£0,25%/1,9-4,3 18,3 £ 1,97*/ 14,3-28
IL-6, pq/l 12,5+0,76 */9,1-16 57,6 +2,73* /41, 2-70,2 4.6 £0,58 /1,8-8,0 284 +1,3*/25,1-32
St g 36,4 +0,3* 4,84+ 0,2% 20,7+ 0,3* 3,8+0,4*
’ (37,8-34,6) (6-4) (23,1-19.8) (5,4-1,8)
Intact animals (n=9)
Parameters
In blood In lymph
IL-4, pg/l 3,22+0,37/1,5-5 2,40+ 0,29 /1,2-4
IL-6, pq/l 3,70 + 0,46 /2-6 1,73-+0,31/0.4-3.1

Complement, h.u.

41,1+ 0,7 / 45-38

31,2+0,5/33-29,1

Note: significant interval compared to the intact group * p <0.001; * p <0.05, #p <0.01.
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Discussions

Akcakaya N., Hashimoto S. et al. indicated an increase in the
levels of IL-4 and IgE in the blood serum of patients with atopic
bronchial asthma [7]. In sepsis (including the induced by E. coli
LPS), IL8 production is regulated by C5a and TLR agonists. The
combined inhibition of C5 (or C3) and the TLR coreceptor (CD14)
significantly attenuates inflammation and thrombus formation in
E. coli-induced sepsis. During the onset of early atherosclerotic
atheromas, cholesterol crystals induce the activation of HCS-
dependent inflammasomes with the participation of Cl1q and C5a,
as well as the release of cytokines. The combination of C5a and
TNF acts as a potential primer for cholesterol-induced IL1-beta
release by increasing IL1-beta transcripts [8].

In our studies, the level of IL-4 increased in the blood and
lymph both during the sensitization and the resolving period of
anaphylactic shock, and the complement titer decreased both
during the sensitization and the shock period. In animals with the
reproduced Artyus phenomenon, although during the period of
sensitization the level of IL-4 increased slightly, during the period
of the Arthus phenomenon the level of this immune parameter
significantly decreased. And the level of IL-6 increased at the
stage of sensitization and reached its maximum during the period
of the Arthus phenomenon. The titer of the complement decreased
both at the stage of sensitization and during the period of the
Arthus phenomenon, which indicates that a decrease in the activity
of complement leads to an increase in the CIC in the blood and
lymph. During the shock period (on the 21st day of sensitization),
sneezing and involuntary urination were noted in some animals,
and loss of balance in others. After suffering anaphylactic shock,
2 animals died, and therefore, blood for the study was taken from
only 7 animals.

Toshitani A et al. studied the production of IL-6 in patients with
atopic dermatitis, psoriasis, and healthy individuals [9]. There
was a significant increase in the activity of IL-6 in patients with
atopic dermatitis, in comparison with healthy people and patients
with psoriasis. In animals with reproduced Arthus phenomenon,
our studies also showed a significant increase in IL-6 activity in
comparison with intact animals at the resolving stage. At the site
of the antigen injection, hyperemia was first noted, and then the
development of infiltration. Further, during the formation of a
focus of hyperergic inflammation (20-25th days of sensitization)
in experimental animals, tissue hyperemia surrounded by necrosis
was noted at the injection site. In some animals, necrosis occupied
a large area of the site, in others, only hyperemia without necrosis
was noted. In all animals, an increase in blood coagulability was
noted, both during the period of sensitization and shock.

The Results of Our Research Have Shown:

1.

In atopic reactions, the level of IL-4 in the blood and lymph
increases, the titer of complement decreases at the stage
of sensitization, which is not determined at the stage of
anaphylactic shock.

. And in the case of immunocomplex reactions, on the contrary,

the level of IL-6 increases, and IL-4 decreases. IL-6 has little
effect on Ig E concentration.

. The titer of complement decreases in both experimental allergic

reactions.

. The increase in the level of IL-4 and IL-6 in the blood is more

significant than in the lymph.
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