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Review article discusses immunogenetic and pathogenetic features of HIV-infection/AIDS. Among immunogenetic factors in addition to traditional 
immune response genes – HLA-genes, highlighted the role of cytokine gene polymorphisms - regulators of the immune response. The role of 
chemokine receptors in the development and progression of HIV/AIDS was also shown. 
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Currently, most pressing issue for global health is HIV infection 
edging out to the second place cancer and cardiovascular disease 
[1]. By the growth rate of new HIV cases in the top three, except 
Africa, are countries of Southeast Asia and Russia [2, 3]. From 
Central Asia, Kazakhstan is holding first place for HIV infection, a 
retrospective analysis demonstrates further progression of the 
epidemic process in the country. First 4 cases of HIV infection in 
Kazakhstan were registered in 1987, and with the growing trend by 
2008 there was in 2335 [4, 5]. 
Back in the early 80-ies of XX century, one of the most important 
provisions of the modern notion of immunity has become a point of 
view that the ability to respond or not respond to a particular 
antigen, as well as the strength of the immune response, genetically 
encoded. This concept has not lost its relevance, and today, after 
the decoding of the genome – the most important discovery of the 
XXI century, immunogenetic has received a new round of 
development [6]. 
So, according to researchers, HLA-alleles that determine 
susceptibility to HIV/ AIDS are DRB1*1301, 1302, 1303, DR2, 
DRB1*1501 [7, 8]. More protected against HIV-1 infection were 
people with most heterozygosity by class 1 HLA-locuses, that are not 
expressing HLA-B*35 and HLA-Cw*04 alleles. At the same time 
meeting with high frequency HLA-B35-allele is a major risk factor for 
contracting HIV among injecting drug users [8, 9, 10]. In addition, 
there was a high association of HLA-DR5-phenotype with an 
increased risk of Kaposi's sarcoma in AIDS [11].  
At all stages of HIV-cell interaction, dissemination of retrovirus, 
immunodeficiency formation and development of opportunistic 
infections in macro organism cytokine network in functioning [12, 
13]. At the same time noted that the expression level of the protein 
products of polymorphic cytokine genes determines the quality of 
the immune response and, accordingly, the course and outcome of 
the disease [14, 15]. 
Chronic immune dysregulation in HIV infection is characterized by 
marked overproduction of proinflammatory cytokines, 
implementing its action as cofactors of HIV activation [12, 13, 14, 
16]. Cytokine imbalance controlled primarily by IL-10, which is a key 
cytokine, inhibition HIV replication. Polymorphism of the IL-10-5'A 
contributes to the defeat of CD4+-cells by virus, resulting in the 
progression of immunosuppression and the further development of 
opportunistic infections, while hetero- and homozygous accelerate 
the progression of AIDS in this case, probably due to inhibition of 
synthesis of the cytokine IL-10 [14, 17, 18]. 
Also promotes HIV replication and horizontal dissemination of TNF-
α) and cytokine regulatory gene IFN-γ, having a polymorphism T(-
179)G in the promoter region, one allele of which is induced by 
tumor necrosis factor, and the second - none. Carriage of  -179T 
allele of IFN-γ gene accelerates disease progression compared with 
homozygous -179G/G. [14, 18]. 
Thus, the presence of -308A variant in TNF-α gene promoter is 
associated with its increased production by immune system cells 
and for IL-4 gene was described -590T allele correlation with 
increased production of interleukin and rapid progression of HIV 

infection [8, 13, 14, 18]. The greatest risk of rapidly progressive 
course of HIV-infection is associated with a combination of 
genotypes AA (+874 A/T) gene IFN-γ and GG (G-308A) gene TNF-α 
(AA/GG). The degree of risk of progression, recurrent flow and 
adverse outcome of HIV is positively associated with G allele of the 
promoter region of the T-330G- IL-2 gene [19, 20]. 
The greatest protective effect against rapidly progressive flow of HIV 
infection has a combination of genotypes CC polymorphism C-590T 
of the IL-4 gene and promoter region C-592A of the IL-10 gene 
(CC/CC) [14, 16, 19]. 
In recent years, it became known that in addition to CD4 receptor 
for HIV entry into the cell co-receptors are required - in particular 
receptors for chemokines: for T- lymphocytotropic HIV – СХCR4 and 
for macrophage (monocytotropic and T- lymphocytotropic) – CCR5. 
After binding to chemokine receptors and CD4 receptors, the virus 
fuses with the cell membrane and penetrates into the cell, resulting 
in further progression of HIV infection into AIDS [7, 20, 21]. 
It appeared that cells with a deletion in the CCR5 gene do not 
express the protein encoded by it, and this subsequently prevents 
entry of HIV into the cell. Deletion in the CCR5 gene is a protective 
factor for HIV infection: homozygous genotype is associated with 
lower risk of HIV infection; heterozygous – with the positive 
dynamics of the disease flow [22, 23, 24] 
Frequency distribution of the defective CCR5 allele showed the 
lowest frequency of the protective allele CCR5 in Tuva, Kazakhs, 
Kyrgyz, and Chechens populations, the highest rate occurred among 
the European population and almost absence of this allele - Africans 
[8, 23].  
Researchers of Multi Center AIDS Cohort Study suggest that CCR5 
and HLA-genotypes affect the resistance to HIV, independently of 
each other, but effect of HLA on this process is significantly more 
than the chemokine receptor mutations [21, 25]. 
Sensitivity to HIV in different human populations varies greatly. 
Most susceptible to the virus were Asian and Negroid ethnic groups, 
resistance to virus infection from other races, has a relative 
character. As a result of the formation HIV resistant populations, 
there is still a threat of AIDS epidemic spread and the inability of 
inhibition [26]. 
Nevertheless, complex population genetic studies on the 
establishment of distribution features of alleles that determine 
human resistance to HIV infection can help in assessing the 
dynamics of HIV progression to AIDS, the development of vaccines 
and strategies to control viral load in HIV infection. 
Although these data gives us some optimism, unfortunately, the lack 
to date of fundamental data on the mechanisms of recognition of 
retroviral infection and induction of humoral and cellular responses 
of adaptive immunity along with antigenic variability and 
pronounced tropism of HIV to human cells complicate the search for 
the most promising approaches to the control strategy of HIV-
infection/AIDS pandemic – the development of anti-HIV vaccines 
[27]. This problem is a broad and relevant at the moment, and 
requires a deep understanding. 

 
 
 
 



Вестник КазНМУ, №1- 2014 

 

23 

www.kaznmu.kz 

 

REFERENCES 
1 Simon V., David D.H., Quarraisha A.K. HIV/AIDS epidemiology, pathogenesis, prevention, and treatment // The Lanset. – 2006.-Vol.368.- P. 489-

504 
2 WHO/UNAIDS Report on the global AIDS epidemic. - 2013 
3 Дементьева, Л.А., Голєусов А.Т. Особенностє эпєдемєє ВИЧ-єнфекцєє в Восточноѕ Европе є Центральноѕ Аѓєє на современном этапе 

// Журнал мєкробєологєє эпєдемєологєє є єммунобєологєє. – 2010.-№2.- С. 32-34  
4 http://thenews.kz/2012/10/31/1245547.html 
5 Сапарбеков М.К. Хасанова М.А., Тѐн А.Д. є др. Иѓученєе дєнамєкє раѓвєтєѐ эпєдемєє ВИЧ-єнфекцєє в Каѓахстане // Гєгєена, 

эпєдемєологєѐ є єммуно-бєологєѐ – 2010. - №2.- С.103-108 
6 Пуѓырев В.П., Фреѕдєн М.Б., Кучер А.Н. Генетєческое раѓнообраѓєе народонаселенєѐ є болеѓнє человека. – Томск, 2007.- 320с.  
7 O'Brien S.J., Nelson G.W. Human genes that limit AIDS // Nat. Genet. – 2004.-№36.-P. 565-574. 
8 Смольнєкова М.В., Коненков В.И. Клєнєческаѐ єммуногенетєка ѓаболеванєѕ человека // Медєцєнскаѐ єммунологєѐ. – 2001.-№3.-С. 

379-389 
9 Liu Ch., Carrington M., Kaslow R.A., Gao X., Rinaldo C.R., Jacobson L.P., Margolick J.B., Phair J., O’Brien S.J., Detels R. Association of 

polymorphisms in Human Leukocyte Antigen Class I and TAT-genes with resistance to Human Immunodeficiency Virus Type 1 Infection // J. of 
Inf. Dis. – 2003. – V.187. – Р.1404-1410   

10 Itescu S, Mathur-Wagh U, Skovron M.L. et al. HLA-B35 is associated with accelerated progression to AIDS // J. Acquir Immune Defic. Syndr. – 
1992. – Vol.5. – P. 37-45/ 

11 Кагарєдѓе З.Г., Каламкарѐн А.А., Керємов С.Г. є др. Иммунологєческєе є єммуногенетєческєе єсследованєѐ прє саркоме Капошє // 
Вестн. дерматол. є венерол. – 1987. -  №11.- С. 15-20 

12 Пермєнова Н.Г., Рѐбєчева Т.Г., Вараксєн Н.А. є др. Цєтокєноваѐ реакцєѐ лємфоєдных клеток человека прє ВИЧ-єнфекцєє // Цєтокєны 
є воспаленєе. – 2005. - №2. – С. 96-97/ 

13 Смольнєкова М.В., Прокофьев В.Ф., Сєѓѐкєна Л.П., Шемшура А.Б., Ольховскєѕ И.А., Коненков В.И. Аллельные варєанты генов IL-4, IL-10 
є TNF-a прє ВИЧ-єнфекцєє // Цєтокєны є воспаленєе. – 2002.- №1.- С. 35-39 

14 Смольнєкова, М.В. Полєморфєѓм генов цєтокєнов в норме є прє ВИЧ-єнфекцєє: автореф. дєс. .канд. мед. наук. // Новосєбєрск, 2002. 
- 22с.   

15 Сотнєченко С.А. Особенностє продукцєє цєтокєнов прє ВИЧ-єнфекцєє // Успехє современного естествоѓнанєѐ. – 2006. - №5. 
16 Сухаленцева H.A., Наследнєкова И.О., Чернов A.C. є др. Аналєѓ полєморфных варєантов генов цєтокєнов у пацєентов с ВИЧ-

єнфекцєеѕ // Медєцєнскаѐ єммунологєѐ. – 2011.- №1. - С.79-82 
17 Коненков В.И. Смольнєкова М.В. Полєморфєѓм промоторных регєонов генов єнтерлеѕкєнов - 4 є 10 є фактора некроѓа опухолеѕ-α у 

ВИЧ-єнфєцєрованных // Бялл. эксп. бєол. є мед. – 2002. - №4. – С. 449-451  
18 Vasilescu A., Heath S.C., Ivanova R. et al. Genomianalysis of Th1/Th2 cytokine genes in an AIDS cohort: identification of IL-4 and IL-10 

haplotypes associated with the disease progression // Genes Immun. – 2003. - №4. – С. 441-449/ 
19 Наследнєкова И.О., Чернов А.С., Решетнєков В.И. є др.  Аналєѓ полєморфных варєантов генов цєтокєнов у пацєентов с ВИЧ-єнфекцєеѕ 

// Медєцєнскаѐ єммунологєѐ. – 2011.- №1.- С.79-82 
20 Носєк М.Н., Мацевєч Г.Р. Хемокєновые рецепторы ВИЧ-1 є єх роль в патогенеѓе СПИДа // Вопросы вєрусологєє. – 2002. - №1.- С. 4-8  
21 Супотнєцкєѕ М.В. Мєкроорганєѓмы, токсєны є эпєдемєє. – Москва, 2010 - 376с. 
22 Кофєадє И.А., Ребрєков Д.В., Трофємов Д.Ю., Алексеев Л.П., Хаєтов Р.М. Распределенєе ВИЧ-протектєвных аллелеѕ генов CCR5, CCR2 є 

SDF1 в россєѕскєх популѐцєѐх // Иммунологєѐ. – 2007.- № 1. – С. 10-13  
23 Кофєадє И.А., Хаєтов Р.М., Алексеев Л.П., Сєдоровєч И.Г., Карамов Э.В. Генетєческєѕ полєморфєѓм человека є устоѕчєвость к 

ВИЧ/СПИДу. Популѐцєонныѕ аспект // Иммунологєѐ. – 2009.-№1. – C. 196-200  
24 Huang Y., Paxton W.A., Wolinsky S.M. et al. The role of mutant CCR5 allele in HIV-1 transmission and disease progression // Nature Med. – 

1996.-Vol.2.- P.1240-1243 
25 Detels R., Liu Z., Hennessey K. et al. Resistance to HIV-1 infection. Multicenter AIDS Cohort Study // J. Acquir Immune Defic. Syndr. – 1994.- 

№7.- P.1263-1269 
26 Кофєадє И.А., Ребрєков Д.В. Генетєческаѐ устоѕчєвость к ВИЧ в популѐцєѐх Россєє є сопредельных государств // Сборнєк теѓєсов 

међдународноѕ конферен-цєє «II конференцєѐ по вопросам ВИЧ/СПИД в Восточноѕ Европе є Центральноѕ Аѓєє». – 2008.- М.: РОО 
«СПИД Инфосвѐѓь».- С.8 

27 Medzhitov R., Littman D. HIV immunology needs a new direction // Nature. – 2008. -Vol.455 (7213).- p.59. 
 
 

 
Г.Т. БАЛПАНОВА, Д.Ж.ТАЛГАТБЕКОВА, Н.М. НИЯЗОВ  
«жалпы медицина» факультетінің 4 курс студенты 

АИВ/ЖИТС иммунологиясы: қазіргі заманғы бағыттар 
 

Tҥйін: Ғылымє шолуда АИВ-єнфекцєѐсының/ЖИТС-ның єммуногенетєкалық ђәне патогенетєкалық ерекшеліктері кӛрсетілген. 
Иммуногенетєкалық факторлардың арасында қалыптасқан ҧғымды, HLA, – єммунды ђауап гендерімен бірге цєтокєндер гендерінің 
полєморфєѓмдерінің қыѓметі ҧсынылған. Сонымен қатар, АИВ/ЖИТС-ның қалыптасуы мен ӛршуіндегі хемокєндер рецепторларының рӛлі 
қарастырылған.  
Тҥйінді сөздер: АИВ/ЖИТС, HLA-аллельдер, цєтокєндер, цєтокєндер полєморфєѓмдері, хемокєндердің рецепторлары 
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Резюме: В обѓорноѕ статье рассмотрены єммуногенетєческєе є патогенетєческєе особенностє ВИЧ-єнфекцєє/СПИДа. В чєсле 
єммуногенетєческєх факторов кроме традєцєонных генов єммунного ответа – HLA-генов, выделена роль є полєморфєѓмов генов 
цєтокєнов – регулѐторов єммунного ответа. Такђе покаѓана роль рецепторов хемокєнов в раѓвєтєє  є прогрессєрованєє ВИЧ/СПИДа.  
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