
 

iv 

 
 
 
Thesis Title  Study of Cytokine Response by Intracellular Cytokine 

Detection and Confirmation of HIV Non-infection    
in HIV Highly Exposed Persistently Seronegative 
persons  

 
Author Miss Praijitr Tanan 
  
Degree      Master of  Science (Medical Technology) 
 
Thesis Advisor                Asst. Prof. Sakchai Dettrairat  

        
 

ABSTRACT 

 
 

Resistance to HIV infection in individuals who are repeatedly exposed to the 
human immunodeficiency virus (HIV), but remain uninfected (HEPS), are likely 
involed by their acquired immunity, inheritance of a dysfunctional CCR5 HIV-1 
coreceptor, or viral inoculum.  HIV-specific IgA is commonly present in HEPS 
persons and it neutralizes primary strains of HIV-1 in vitro. Additionally, the patterns 
of cytokine production have been postulated to shift from Th1 to Th2-type cytokines 
with the progression of HIV-associated disease.  Although there have been studies of 
cytokines in HEPS and HIV-infected prostitutes, no data are available on serum IgA 
and cytokine production in spouses of HEPS persons and their HIV-infected sex 
partners. 
 To confirm the infection�of HIV and understand the role of antibody and 
cytokine response, HEPS persons were compared with their HIV-1 seropositive sex 
partners and normal controls.  During 2001 to 2002, nineteen HEPS persons and their 
HIV type 1–seropositive sex partners (n=17) from Sanpatong Hospital, Chiang Mai, 
were studied for HIV-specific antibody response in classes (IgG, IgA and IgM) by 
Flow Cytometric Immunofluorescence Assay (FIFA) and cytokine response with 12 
months trimonthly follow-up.  Fifteen low risk HIV-1–seronegative persons acted as 
controls.  Neither HEPS nor normal controls were reactive with HIV antibody (0%), 
while all HIV-infected sex partners (n=17) were positive (���%).  None of the subject 
groups was detected with p24 antigen (0%).  To confirm HIV-1 non-infection, 
multiplex nested-PCR was performed in HEPS persons and their sex partners.  The 
results were concordance with the HIV antibody and all HEPS persons had undetected 
pro-viral DNA of HIV, while all HIV-infected sex partners were found proviral DNA.  
All 19 HEPS individuals (100%) and 15 healthy adults (100%) were negative for IgG, 
IgA and IgM classes of HIV-1/2 antibody.  HIV-specific IgG responses were detected 
in sera of 17 HIV-infected sex partners (100%), while detection of HIV-specific IgA 
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and IgM was randomized in individuals and each visit.  The production of type1 (Th1: 
interleukin-2 or IL-2, interferon-� or IFN-�) and type 2 (interleukin-4 or IL-4) 
cytokines by mitogen-stimulated whole blood was measured by intracellular cytokine 
staining on a single cell level of CD4 and CD8 T cells.  In this experiment, IL-2, IFN-
� and IL-4 producing CD4 T cells were detected in approximately 24.00-49.06%, 
5.05-14.21% and 0.54-2.57% of healthy controls, respectively.  The significant 
percentage decrease of IL-2 (Th1 cytokine) among CD4 T cells, seen in individual 
HIV-infected sex partners, was lower than that in samples from HEPS individuals 
(p<0.001).  Futhermore, no significant difference was found between percentages of 
IL-2-producing CD4 T cells in HEPS individuals and healthy controls groups 
(p>0.05).   There was impaired ability of CD4+ T cells to synthesize IFN-� in HIV 
infected individuals compared with healthy controls (p<0.005), but there was no 
significant difference between HEPS and healthy controls groups (p>0.05).  
Nevertheless, a significantly increased proportion of CD8 T cells with the ability to 
expressed large amounts of IFN-� in HIV-infected sex partners was found, compared 
with HEPS persons and healthy controls (p<0.001).  The percentage of IL-4-
producing cells of activated T cells in the normal control group was low (<5%) and no 
differences were observed between HIV-infected sex partners and HEPS individuals 
(p>0.05).  These data suggested (1) that in HIV-infected persons, results of decreased 
percentages of IL-2, IFN-� (Th1 cytokine) producing CD4+ T cells, but normal 
percentages of IL-4 (Th2 cytokine) (2) that a strong increased percentages of IFN-� 
(Th1 cytokine) producing CD8+ T cells in HIV-infected persons (3) and no 
significant differences in percentages of IL-2, IFN-� (Th1 cytokine) and IL-4 (Th2 
cytokine) producing CD4+ T cells between HEPS persons and normal control group 
were observed. 

Based on the data of this study, concluded that resistance to HIV infection in 
HEPS persons is not clear, but results of measuring intracellular cytokines partially 
support the “Th1�Th2 Switch” hypothesis in HIV infection and the role of cytokine 
imbalances in AIDS pathogenesis.  These results have important implications for the 
therapeutical strategies against HIV infection.  Further investigations are needed to 
explore this hypothesis and other factors for resistance to HIV infection in HEPS 
individuals. 
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