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CHANGES IN HUMORAL IMMUNITY AMONG INDIVIDUALS
WITH EARLY-STAGE HIV INFECTION

The present study aimed to comprehensively assess humoral immune parameters and cytokine sta-
tus in individuals newly diagnosed with HIV infection. A total of 783 patients were examined, and
serum immunoglobulin profiling was performed in 90 of them. Quantification of IgA, IgM, 1gG, IgE, and
cytokines (IL-1B, IL-6, IL-4, IL-10) was carried out using ELISA.

Compared with healthy controls, patients with early-stage HIV infection demonstrated pronounced
dysregulation of humoral immunity. Serum IgA, IgM, and IgG levels were significantly elevated (1.95-
fold, 1.51-fold, and 2.46-fold increases, respectively), indicating activation of both local and systemic
immune responses. Despite this enhancement, the heterogeneity in magnitude of change suggests strain
on the primary immune response and an insufficient secondary response. Strikingly, IgE concentrations
increased 84.88-fold, pointing to a highly sensitized allergic background likely driven by opportunistic
infections accompanied by secondary immunodeficiency.

Similarly, cytokine levels were markedly increased. Pro-inflammatory cytokines showed differential
enhancement: IL-1p levels rose 5.75-fold, while IL-6 increased 1.50-fold, suggesting a dominant role of
IL-1B in inflammatory signaling and antiviral immunity. Anti-inflammatory cytokines also increased sig-
nificantly: 1L-4 by 6.21-fold and IL-10 by 1.94-fold. This imbalance between pro- and anti-inflammatory
mediators reflects complex immune dysregulation associated with early HIV infection.

Overall, these findings demonstrate substantial activation yet imbalance of humoral immunity in
primary HIV infection. The coexistence of heightened immunoglobulin and cytokine synthesis, exces-
sive IgE production, and insufficient secondary immune response indicates an early breakdown in coor-
dinated immune regulation. These results provide important insights for monitoring immune dysfunction
and improving clinical management during early stages of HIV.

Keywords: HIV infection, humoral immunity, cytokines, immune dysregulation, immunoglobulins,
IL-1B, IgE
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AUTB-uHeKUMSACbIHbIH, epTe CaTbICbIHAAFbI TYAFAAAPAbIH,
ryMopaAbAbl MMMYHHUTETIHAETI @3repicTep

ByA 3epTTeyain mMakcaTbl — aAfalll aHbikTaAFaH AMTB-xyknacbl 6ap TyAFraaapAa ryMopaAbAbl M-
MYHUTET KOPCETKILLTepi MeH UMTOKMHAIK MapTebeHi KeweHAl 6arasay. bapAbiFbl 783 naumeHT 3epT-
TeAAl; oAapAbiH 90-bIHAQ MMMYHOTAOOYAMH AeHrenAepi aHbikTaaAbl. KaH capbicybiHAarbl 1A, 1gM,
1gG, IgE xoHe IL-1B, IL-6, IL-4, IL-10 uMTOKMHAEPIHIH KOHUEeHTpauusAapbl MDT saiciMeH eALLEHAI.

Cay apamMa@pMeH caabiCTbipFaHaa AMTB-XyKnacblHbIH epTe caTbICbIHAQFbl HayKacTapAa rymMo-
PaAbAbl UMMYHUTETTIH aiKblH AUCPErYASILMAICH] aHbIKTaAAbL. IgA, 1gM >aHe IgG aeHreriaepi THiciHwwe
1,95; 1,51 xeHe 2,46 ece >korapbl OOAAbI, OYA XKEPTIAIKTI >KOHE >KYMEAIK MMMYHADBIK, XKayanTbiH, Ky-
LIeloiH KepceTeai. ©3repicTep KapKbIHABIAbIFbIHbIH PKEAKIAIr 6acTankbl MIMMYHAbIK, XKayanTbiH, 9ACi-
peyiH >KeHe KarTaraMa MMMYHADIK, >KayanTblH XXETKIAIKCI3AIriH cunaTTanabl. Epexiie Hazap ayAapatbiH
>kanT — IgE aAeHreniHin 84,88 ecere apTybl, OYA EKiHLLIAIK MMMYHTaMLbIAbIK, XXaFAaiblHAQ AQMMUTbIH Ofl-
MOPTYHMCTIK MHEKUMIAAPMEH BANAAHBICTbI aNKbIH AAAEPIUSABIK, (DOHHbIH KAABINITACYblH KOPCETEAI.

CoHbIMEH KaTap LUMTOKMHAEPAIH aiTapAbIKTal >KOFapblAaFraHAbIFbl aHbIKTaAAbl. KabbiHy Meama-
TOpA@pblIHbIH, iiHAe IL-1B AeHreitiHin 5,75 ecere, IL-6 aeHreniniH 1,50 ecere ecyi Tipkeaai, 6yA IL-1p-
AiH KabblHY MeH BMPYCKA KapCbl UMMYHMUTETTIH KAAbINTACybIHAAFbI 6acbiM poAiH kepceTeai. KabbiHyra
Kapcbl UMTOKMHAEP — IL-4 (6,21 ece) >aHe IL-10 (1,94 ece) KOHUEHTpauUMsAapbl AQ apTTbl, BYA MMMYH-
AbIK, AUCPETYASIUMSIHBIH, KYPAEAI CUNATbIH aiKbIHAQMADI.
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Kaanbl aaraHaa, AMTB->KyknacbiHbiH 6GacTarnkpl KE3eHIHAE FyYMOPaAbAbl MMMYHUTETTIH aiKbiH
GeAceHyiMeH KaTap OHbIH TEeHrepiMcisAiri 6arkasabl. IgE AeHreiiHiH KypT apTybl, UMTOKMH CUHTE3i-
HiH KYLLEIOi >K&He KanTaAama MMMYHABIK XKayarTbiH XXeTKIAIKCI3AIrT MMMYHABIK, PETTEAYAIH epTe By-
3bIAYbIH KOPCETEAi. AAbIHFAH AEPEKTEP MMMYHADIK, e3repictepai 6akbiray xxeHe AMTB->KyKnacbiHbIH,
epTe Ke3eHiHAE KAMHUKAAbIK, 6aCKapyAbl XKakKCapTy YiliH MaHbI3AbI.

Ty#in cesaep: AMUTB-KyKnacbl, r'yMOpaAbAbl UMMYHWUTET, UMTOKMHAEP, UMMYHADBIK, AMCPEryAs-
uMs, MMMYHOTAOOYAMHAED, IL-1B, IgE.

H.®. MypoTos'*, H.b. lOapawes?, @.I1. CyaTaHOB?

'ByXapCKmi rocyAapCTBEHHbI MEAMUMHCKMIA MHCTUTYT, Byxapa, Y36ekucraH
2RANCH YpreHuckmm TeXHOAOrMYeCKui yHnsepcuteT, Ypreny, YabekucraH
*e-mail: nurshodmuratov@gmail.com

M3meHeHUsI TYMOPAAbHOrO0 UMMYHHUTETA Y AMULL,
C paHHei ctapamert BUY-undekumn

LleAblo HacTosILIEro UCCAEAOBaHMS OblA@a KOMMAEKCHAs OLLeHKA MoKa3aTeAei MyMOpPAaAbHOrO MM-
MYHUTETA U LUMTOKMHOBOIO CTaTyCa Yy AWL, C BrepBble AMarHoctTMpoBaHHoW BY-mHdekumen. Beero
o6caepoBaHbl 783 naumenTta; y 90 M3 HMX MPOBEAEHO OMPEAEAEHUE YPOBHEN MMMYHOTAOOYAMHOB.
KoanuyectBeHHoe onpeaeaenue IgA, IgM, IgG, IgE, a Takxke umtokmHos (IL-1B, IL-6, IL-4, IL-10) B cbiBO-
poTKe KPOBM OCYLLECTBASIAM MeToaoM MDA,

o cpaBHEHMIO CO 3A0POBbIMU AMLIAMM Y MALIMEHTOB C paHHen ctaamein BMY-nHpekumm BoigBAeHa
BbIPKEHHAs AMCPEryASLMS TYMOPaAbHOrO uMmyHuTeta. YpoBhu IgA, IgM 1 IgG GbiAn 3HaUMTEAD-
HO noB.biwweHbl (B 1,95; 1,51 n 2,46 pasa, COOTBETCTBEHHO), YTO YKa3blBaeT Ha aKTMBaLMIO MECTHOIO
M CUCTEMHOTO MMMYHHOrO OTBeTa. [1py 3TOM HEOAMHAKOBAS BbIPAXKEHHOCTb M3MEHEHWIA OTpakaeT
Hanps>KEHHOCTb NMEPBMYHOIO MMMYHHOIO OTBETA M HEAOCTATOYHOCTb BTOpUYHOro otBeta. OcobeHHo
3HAUMMbIM OKa3aAOCb yBeAMueHue KoHueHTpaumm IgE — B 84,88 pasa, uTo ykasblBaeT Ha BblpaXke€HHbI
aAAepruyeckmin (ooH, BEpoSTHO hopMMpYyeMbIi Ha (POHE BTOPUYHOIO MMMYHOAe(MLUMTa U Pa3BUTUS
OMMOPTYHUCTUYECKMX MHAEKLIMIA.

Tak>ke 06Hapy>KEHO CyLLEeCTBEHHOE MOBbILWEHNE YPOBHS LMTOKMHOB. Cpean MpOBOCMAAUTEAbHbBIX
MeAMATOPOB OTMEYEHO AOMMHMpOBaHMe IL-10, KOHUEHTpaumMsg KOTOpOro yBeAMumaach B 5,75 pasa,
Toraa kak IL-6 — B 1,50 pasa, 4To NoATBEPXKAAET HOAEe 3HaUMMYIO POAb IL-1B B pasBmnTimM BocnaseHms
M NPOTMBOBMPYCHOrO MMMYHUTETA. YPOBHU MPOTMBOBOCMAAUTEABHBIX LIUTOKMHOB Tak)Ke BO3PacTaAW:
IL-4 — B 6,21 pasa, IL-10 — B 1,94 pasa, YTo OTparkaeT KOMIMAEKCHbIN XapakTep UMMYHHOM AMCPEryAs-
umn.

Takmum obpasom, B paHHen pase BMY-mHdpekumMn HabAIOAAETCS CyLLeCTBEHHAs aKTMBAUMS, HO
OAHOBPEMEHHO M AMCOAAAHC T'YMOPaAAbHOIO MMMyHUTETA. Pe3koe mnosbiluerune IgE, ycuaeHne cuHTesa
LUMTOKMHOB M HEAOCTATOYUHbIA BTOPUYHbBIA MMMYHHbI OTBET CBUAETEALCTBYIOT O PaHHEM HapyLLeHWM
PeryAsiuiMn UMMYHHOM CUCTeMbI. [TOAyUYeHHbIE AQHHbIE Ba>KHbI AASI MOHUTOPMHIA MMMYHHbBIX Hapylue-
HWIA 1 YAYULLEHUS KAMHUYECKOrO BEAEHWS MaLMEHTOB Ha paHHMX aTanax BMY-nHdexkumm.

KatoueBble caoBa: BUY-nHpeKLNS, r'yMOPAAbHbIA MMMYHUTET, UMTOKWHbI, UMMYHHast AUCPEryAs-
uMs, UMMYHOTAOOYAMHBI, IL-1B, IgE.

Introduction

A decline in the activity of the immune sys-
tem (secondary immunodeficiency) leads to a re-
duced ability to combat infections, the emergence
of opportunistic infections, and a weakened defense
against tumors [1-3].

HIV infection is a slowly progressing pathologi-
cal condition caused by a virus from the Retroviri-
dae family, genus Lentivirus [4-7]. Once inside the
body, the virus targets T-helper/inducer cells that
express CD4+ receptors on their surface. HIV can
also infect monocytes, macrophages, Langerhans
cells, dendritic cells, and microglial cells that pos-
sess these receptors [8-10].
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Damage to these immunocompetent cells results
in decreased immune system activity, ultimately
leading to the development of acquired immuno-
deficiency syndrome (AIDS). CD4+ cells play a
crucial role in the immune response by transmit-
ting antigen-related information to B-lymphocytes,
promoting their differentiation into plasma cells,
and facilitating antibody synthesis [11-13]. This
highlights the significance of CD4+ cells in immune
regulation [5, 14-15].

Although extensive research has been conduct-
ed by both domestic and international scientists on
the etiology, progression, pathogenesis, transmis-
sion routes, early diagnosis, antiretroviral therapy,
and prevention of HIV infection, studies focusing
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on immune system function, its alterations, and age-
related characteristics remain limited and fragment-
ed [16-17].

The aim of the study was to examine and eval-
uate the immune status of individuals newly diag-
nosed with HIV infection.

Materials and methods

For the purpose of conducting the study, blood
sera of a total of 783 individuals with primary HIV
infection were examined. Of these, 59.51+1.75%
(n=466) were men, while 40.49+1.75% (n=317)
were women. It is noteworthy that men were signifi-
cantly (P<0.05) more prevalent than women.

12.39+1.18% (n=97) of individuals with HIV
infection were permanent urban residents, while
87.61+1.18% (n=686) were permanent rural resi-
dents. The higher prevalence of HIV infection
among the rural population is attributed to the large
number of labor migrants working in various coun-
tries. The study revealed that 73.95+1.57% (n=579)
of the participants were married, while the remain-
ing 26.05+1.57% (n=204) were unmarried individu-
als.

It was determined that the majority of those
diagnosed with HIV infection were citizens aged
31-40 years (39.08+1.74%) and 41-50 years
(33.46%1.69%). The least common age group was
21-30 years old (11.244+1.13%). The fact that the
majority of labor migrants fall within this age range
(31-50 years) is characterized by a high prevalence
of this infection among them.

An apparatus manufactured in 2022 (MR-96A
Mindray Co.Ltd, China) was used to perform en-
zyme-linked immunosorbent assay (ELISA) on

blood serum samples from HIV-infected individu-
als. The concentration of IgA was determined using
test kits from Vector Best LLC (Novosibirsk, Rus-
sian Federation), while the levels of IgM, IgG, and
IgE were measured using test kits from XEMA LLC
(Moscow, Russian Federation).

Test kits from “Vector-Best” LLC (Novosi-
birsk, Russian Federation) were used to determine
the concentration of cytokines. These kits were used
to measure the concentrations of IL-1p, IL-4, IL-6,
and IL-10 in blood serum. The tests were conducted
according to the instructions provided with the test
kits.

Statistical processing of the obtained materials
was carried out using traditional methods of varia-
tional statistics, utilizing the “Excel” program. The
statistical analysis was performed on a personal
computer with a Pentium IV processor, employing a
software package designed for medical and biologi-
cal research.

Results and discussion

Medical records of individuals aged 21-60 years
with primary HIV infection were examined. Among
these, the concentration of immunoglobulins in
blood serum was determined for 90 subjects.

The study evaluated the degree of changes in
the concentrations of IgA, IgM, IgG, and IgE in
blood serum. For a comparative assessment of the
obtained results, 20 healthy individuals were also
examined (Table 1).

As shown in Table 1, changes in the concentra-
tions of immunoglobulins in blood serum were ob-
served, revealing a quantitative imbalance. Both the
trends and intensities of these changes varied.

Table 1 — Results of studying humoral immunity parameters in individuals with primary HIV infection

Parameters Healthy individuals, n=20 HIV-infected persons, n=90
IgA, g/l 1,2620,15 2,460,06* 1
IgM, g/l 1,32+0,14 1,99+0,09* 1
IgG, g/l 13,53+0,89 33,2240,06* 1

IgE, IU/ml 0,64+0,06 54,3243,20% 1

Note: * — sign of reliable difference in relation to healthy individuals; 1 — direction of change.
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Considering that IgA, particularly in its secre-
tory form (sIgA), is the primary protein responsible
for local, humoral immunity and serves as the «first
line of defense» in the body’s resistance on mucosal
surfaces and in biological fluids, and is frequently
found in secretions on mucosal surfaces, it becomes
evident that its concentration in the blood is depen-
dent on the state of local immunity, the quantity of
antigens entering the body, and the intensity of their
entry into the organism.

The study conducted revealed that the IgA level
in the blood serum of individuals with primary HIV
infection was significantly higher, by 1.95 times,
compared to that of healthy individuals — 2.46+0.06
g/l versus 1.26+0.15 g/l, respectively (P<0.001).
Such an increase in IgA levels indicates enhanced
synthesis resulting from the increased strain on local
immunity resistance factors.

IgM stands out among all immunoglobulins for
being a pentamer, having a large molecular mass,
and primarily providing the primary immune re-
sponse. When an antigen enters the organism, [gM
is synthesized first, and its concentration reaches a
maximum in blood serum. After 5-6 days, it begins
to decrease quantitatively.

In the study, the serum concentration of IgM
in the examined pathology was 1.99+0.09 g/l,
which was significantly higher by 1.51 times com-
pared to the same indicator in healthy individuals
(1.32+0.14 g/1) (P<0.05). The tendency of IgM in-
crease was similar to the previously mentioned im-
munoglobulin; however, the intensity of changes
was relatively low. This condition is associated
with the low strength of the primary immune re-
sponse despite a high viral load on local immunity.
In our opinion, due to the damage to T-helpers/in-
ducers, which are the «targets» of HIV infection,
information about the virus does not fully reach B-
lymphocytes, resulting in insufficient synthesis of
IgM, which is responsible for the primary immune
response.

Considering that IgG has the smallest molecular
mass among all immunoglobulins, is the only im-
munoglobulin that can cross the placenta, consti-
tutes 75% of all immunoglobulins, and primarily
provides a secondary immune response, we can un-
derstand its crucial importance for the functioning
of the immune system. The coating of the antigen
surface with IgG molecules (opsonization) enables
phagocytes to quickly recognize, engulf, and elimi-
nate them. Additionally, it contributes to the elimi-
nation of antigens by activating the complement
system through the classical pathway.
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According to the results obtained in the study,
it was found that the concentration of primary
HIV infection in blood serum significantly in-
creased by 2.46 times, unlike the levels of IgA and
IgM — 23.22+0.06 g/l compared to 13.53+0.89 g/l,
respectively (P<0.001). Such an enhancement of
humoral immunity is undoubtedly associated with
a quantitative deficit of immunocompetent cells,
since humoral immunity is part of the overall im-
mune system and is closely interconnected with
other components.

The observed quantitative imbalance in the in-
tensity of changes among the studied IgA, IgM, and
IgG was indeed attributed to negative alterations in
immune system function, strain on this system, and
issues in the formation and development of both pri-
mary and secondary immune responses.

Along with the immunoglobulins mentioned
above, the concentration of IgE in blood serum was
also studied. Considering that IgE causes the release
of inflammatory mediators into the bloodstream in
response to antigen (allergen) entry and leads to al-
lergic reactions, we understand the necessity of de-
termining the level of potential allergic background
in HIV infection.

The study results revealed that the concentra-
tion of IgE in blood serum of individuals with this
pathology was statistically significantly (P<0.001)
84.88 times higher than in healthy individu-
als — 54.3243.20 IU/ml compared to 0.64+0.06 1U/
ml, respectively.

The high allergic background observed in the
studied individuals was attributed to the formation
and development of opportunistic infections in their
bodies, manifesting as protozoa (parasites) and fun-
gal infections. This was explained as a consequence
of secondary immunodeficiency developing in the
organism due to the influence of HIV infection.

To provide a clearer picture of the differences
in the obtained results, the indicators showing the
degree of change in the concentrations of major im-
munoglobulin classes in the blood serum of HIV-
infected individuals were presented in comparison
to the parameters of healthy individuals (Table 2).

As evident, all the presented indicators have
changed significantly (P<0.001). While the trend of
changes in their values was practically uniform, a
pronounced imbalance in the intensity of changes
was observed, indicating alterations in the immune
system of these individuals. It should be particularly
noted that among the four immunoglobulins, the
most significant changes were observed in the con-
centrations of IgG and IgE.
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Table 2 — Ratio of serum immunoglobulin levels of individuals
with primary HIV infection to indicators of healthy individuals,
in times

Immunoglobulins HIV-infected persons, n=90
IgA 1,95% 1
IgM 1,51% 1
IgG 2,46% 1
IgE 84,88* 1

Note: * — sign of reliable difference in relation to the indicators
of healthy individuals; 1 — directions of change.

It is also important to conduct a comparative
study of cytokine concentrations, which are other
representatives of humoral immunity, in the blood
serum of individuals with primary HIV infection.
Although these indicators were studied and de-
scribed in detail by Zalyaliyeva M.V. and Ruzibaki-
yev R.M. [8], they were determined in relation to the
stages of the disease, and individuals with primary
HIV infection were included in the general group.
For this reason, the necessity of studying them and
evaluating their results arose.

It is known that for complete protection against
HIV infection, the participation of CD4+ cells is

required in addition to cytotoxic T-lymphocytes.
This is because CD4+ cells synthesize cytokines
and chemokines that inhibit HIV replication [8].
Two types of CD4+ cells are distinguished: T-
helper type 1 (Thl) and T-helper type 2 (Th2),
both of which are derived from their common pre-
cursor, ThO [1, 5]. Thl helpers produce cytokines
that stimulate cellular immunity, while Th2 helpers
ensure the production of cytokines that facilitate
the transformation of B-lymphocytes into plasma
cells.

As demonstrated, IL-1 is an inflammatory cyto-
kine that acts as a mediator of immunity and inflam-
mation. It is synthesized by macrophages, stimulat-
ed B-lymphocytes, T-lymphocytes, keratinocytes,
and fibroblasts. In the primary immune response, its
production triggers pathogenetic changes associated
with the disease that caused its production [2-4].
Taking into account the aforementioned facts, it was
deemed necessary to identify this cytokine in viral
infections, including HIV infection.

The study revealed that the serum concentration
of IL-1P in individuals with primary HIV infection
reached 46.36+2.67 pg/ml, which shows a signifi-
cant (P<0.001) 5.75-fold increase compared to the
same parameter in healthy individuals (8.06+1.23
pg/ml) (Table 3).

Table 3 — Results of the study of humoral immunity parameters of individuals with primary HIV infection

Parameters Healthy individuals, n=20 HIV-infected persons, n=90
IL-1B, pg/ml 8,06+1,23 46,36+2,67 * 1
IL-6, pg/ml 6,80+1,06 10,20+0,76 * 1
IL-4, pg/ml 5,85+0,99 36,33+1,88 * 1
IL-10, pg/ml 17,31£3,00 33,49+2,13 * 1

Note: * — sign of reliable difference in relation to healthy individuals; 1 — direction of change.

Its increase leads to the formation and develop-
ment of disease symptoms and HIV-induced Thl-
cell deficiency. Consequently, an increase in IL-1B
concentration is associated with Th1-cell deficiency,
and this pathological state contributes to the devel-
opment of inflammatory disease symptoms (fever,
anemia, weight loss, and pathological changes in the
skin and mucous membranes).

IL-6 is another cytokine characteristic of inflam-
mation that plays a significant role in HIV infection.
Considering that IL-6 is synthesized by activated
macrophages and Th2 cells, stimulates the immune

response, serves as one of the crucial mediators in
the acute phase of inflammation, promotes the pro-
liferation and differentiation of T and B cells, stimu-
lates leukopoiesis, and activates lipid synthesis in
the liver, we can be certain of its importance as a
cytokine [6, 9].

The study found a statistically significant
(P<0.05) increase of 1.50 times in the con-
centration of IL-6 in individuals with primary
HIV infection compared to healthy individu-
als — 10.20+0.76 pg/ml versus 6.80+1.06 pg/ml,
respectively (Fig. 1).
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Figure 1 — Parameters of pro-inflammatory cytokines in the blood serum
of individuals with primary HIV infection, pg/ml

The lower intensity increase of IL-6 in blood se-
rum compared to IL-1p indicates the formation and
development of the inflammatory process and its
relatively minor role in antiviral immunity.

In the subsequent stage of the study, the concen-
trations of anti-inflammatory cytokines (IL-4, IL-
10) in blood serum were comparatively analyzed.

Today, it has been demonstrated that IL-4 is an
anti-inflammatory cytokine that induces the differ-
entiation of ThO cells, is synthesized by Th2 cells,
eosinophils, basophils, and mast cells, enhances the
proliferation of T and B lymphocytes, facilitates the
differentiation of B lymphocytes into plasma cells,
and serves as an important regulator of humoral and
adaptive immunity [7].

It has been determined that the cytokine IL-4
inhibits the expression of HIV co-receptors on the
surface of T-lymphocytes, thereby reducing the
likelihood of viral entry into the cell. However, si-
multaneously, through tat-dependent mechanisms, it
enhances HIV replication in the cells of the virus-
infected organism [8]. Hyperproduction of IL-4,
especially in the early stages of HIV infection, in-
creases the ability of infected cells to form syncytia,
which facilitates a more rapid progression of HIV
infection.

In the conducted study, the concentration of IL-4
cytokine in blood serum was found to be 36.33+1.88
pg/ml in individuals with HIV infection, which was
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statistically significantly higher (6.21 times) than the
indicators in healthy individuals (average 5.85+0.99
pg/ml) (P<0.001).

IL-10 is one of the anti-inflammatory cytokines
that possesses numerous pleiotropic effects, includ-
ing anti-inflammatory and immunoregulatory prop-
erties. It inhibits the induction of TNF-a and IL-1§
cytokine secretion by Thl cells, effectively sup-
pressing the inflammatory process that has devel-
oped in the body [11].

The study revealed that the concentration of this
cytokine in the blood serum of individuals with pri-
mary HIV infection significantly increased by 1.94
times compared to healthy individuals — 33.4942.13
pg/ml versus 17.31£3.00 pg/ml respectively
(P<0.001). Although the intensity of changes was
lower compared to IL-4, the trend of changes re-
mained the same. Consequently, a sharp increase
in the concentration of anti-inflammatory cytokines
was observed in HIV infection (Figure 2).

The results obtained from studying the concen-
trations of anti-inflammatory cytokines in the blood
serum of individuals with primary HIV infection
were similar to those reported by many researchers,
including Zalyaliyeva M.V. and Ruzibakiyev R.M.
[8]. In this context, a comparative analysis was con-
ducted on the degree of changes in all studied pro-
inflammatory and anti-inflammatory cytokines rela-
tive to healthy individuals (Table 4).
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Figure 2 — Parameters of anti-inflammatory cytokines in the blood serum
of individuals with primary HIV infection, pg/ml

Table 4 — The ratio of cytokine levels in the blood serum of individuals with a primary HIV infection to the parameters of healthy

individuals, in times

Cytokines HIV-infected persons, n=90
. IL-1B 5,75 %1
Pro-inflammatory
1,50 * 1
. 6,21 %1
Anti-inflammatory
IL-10 1,93 * 1

Note: * — sign of reliable difference in relation to healthy individuals; T — direction of change.

As evident, hyperproduction of all cytokines
(both pro-inflammatory and anti-inflammatory) was
detected and significantly altered compared to the
indicators in healthy individuals. It is noteworthy
that while the trend of changes is consistent, the in-
tensity of these changes varies.

Individuals with primary HIV infection exhib-
ited significant changes in immunoglobulin con-
centrations compared to healthy individuals, dem-
onstrating a quantitative imbalance. Although the
trend of changes was consistent among these indi-
viduals, the intensity of changes varied. A statisti-
cally significant increase was observed in the exam-
ined individuals compared to healthy subjects: IgA
levels were 1.95 times higher, [gM levels were 1.51
times higher, and IgG levels were 2.46 times higher
(P<0.001). This situation indicated a strain in the
primary immune response alongside strengthened
local and humoral immunity, while also revealing a
clear deficiency in the secondary immune response.

A significant and sharp increase in IgE levels
in the blood serum of HIV-infected individuals by

84.88 times (P<0.001) indicates the formation and
intensification of an allergic background in the bod-
ies of these individuals. In our opinion, this condi-
tion is associated with an increase in the number of
protozoa (parasites) and microscopic fungi (oppor-
tunistic infections) due to the development of sec-
ondary immunodeficiency in the body. Consequent-
ly, the formation of secondary immunodeficiency in
individuals with HIV infection was manifested by a
quantitative imbalance of immunoglobulins in their
blood serum.

The levels of pro-inflammatory cytokines (IL-
1B, IL-6) in the blood serum of individuals with
newly diagnosed HIV infection were found to be
quantitatively increased in the studied pathology.
Although the trend of increase was similar for both
cytokines, the intensity of quantitative changes var-
ied. Compared to healthy individuals, the increase in
IL-1B was 5.75-fold, while for IL-6 it reached 1.50-
fold. Evidently, the role of IL-1p in the development
of the inflammatory process and antiviral immunity
was more significant than that of IL-6.
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It was noted that the concentrations of both cy-
tokines in this group were significantly higher com-
pared to healthy individuals, by 6.21 and 1.94 times
respectively (P<0.001). The detection trend of both
cytokines and the intensity of changes relative to
healthy parameters were practically identical. It was
acknowledged that both of the interpreted cytokines
play a role in antiviral immunity, including immu-
nity against HIV infection.

Conclusion

1. Although individuals with primary HIV in-
fection showed similar trends in changes of serum
immunoglobulin concentrations, the intensity of
these changes varied. In the studied subjects, IgA
levels increased by 1.95 times, IgM by 1.51 times,
and IgG by 2.46 times compared to healthy indi-
viduals (P<0.001). This situation indicated the pres-
ence of strain in the primary immune response along
with the strengthening of humoral immunity, but a
pronounced deficiency in the secondary immune re-
sponse.

2. A significant 84.88-fold increase in IgE levels
in the blood serum of individuals with HIV infection
indicates the formation and intensification of an al-
lergic background in the bodies of these individuals.
The development of this allergic background was
considered to be associated with an increase in op-
portunistic infections due to the secondary immuno-
deficiency that has developed in the body.

3. The concentrations of IL-1p and IL-6 in the
blood serum of individuals with primary HIV infec-
tion were quantitatively increased. Compared to the
levels in healthy individuals, the increase was 5.75-
fold for IL-1p and 1.50-fold for IL-6. The role of
IL-1p in the formation of the inflammatory process
and antiviral immunity was more significant than
that of IL-6.

4. The levels of IL-4 and IL-10 in the blood se-
rum of individuals with primary HIV infection were
found to be significantly higher than in healthy in-
dividuals, by 6.21 and 1.94 times respectively. The
detection trend of both cytokines and the intensity
of changes relative to the parameters of healthy in-
dividuals were practically identical.
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