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ABSTRACT 
 

The study was designed to evaluate CD4+ T-cells count in subjects with HIV-malaria co-infection in 
Nnewi, South Eastern Nigeria and to assess the effects any changes in CD4+ counts has on the prevalence and 
or severity of both illness. Two hundred and eighty-five participants aged between 16 and 72 years were 
recruited for the study and grouped as symptomatic HIV subjects, asymptomatic HIV subjects, HIV/AIDS 
subjects on ART (Antiretroviral Therapy) and HIV-seronegative subjects. HIV and malaria parasite screening, 
CD4+ T-cell count and parasite density were determined using standard laboratory methods. The result showed 
that the prevalence of malaria infection was 75% in symptomatic HIV, 46.7% in asymptomatic HIV and 59.6% 
in HIV/AIDS subjects on ART respectively as opposed to 26.9% observed in the control (P<0.001). The CD4+ 
T-cell count was significantly lower in both symptomatic and asymptomatic HIV-malaria infected subjects 
when compared with the malaria-infected control subjects (238 ± 176, 312 ± 144, P<0.01) respectively. 
CD4+T-cells count was also significantly lower in malaria-infected HIV/AIDS on ART when compared to the 
malaria-infected control subjects (315 ± 195, P<0.01). The study concludes that malaria prevalence is increased 
in subjects with HIV/malaria co-infection and is accompanied by a significant reduction in CD4+T-cell counts, 
which might worsen the severity and prognosis in these subjects. Other public health implications are 
discussed.  
© 2010 International Formulae Group. All rights reserved. 
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INTRODUCTION 

Malaria and HIV are leading causes of 
morbidity and mortality particularly in sub-

Saharan Africa. Both diseases are highly 
endemic and have a wide geographical over 
lap. The National Centre for Infectious 
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Disease Control (CDC) states that a small 
effect of malaria on HIV or vice-versa could 
have substantial population level implication 
(CDC, 2003). 

Both HIV and malaria generate 
immune response from the host. Whereas the 
immune response to malaria involves 
prevention and/or suppression of infection and 
clinical disease (Good et al., 1989). HIV-I 
causes progressive immuno-suppression 
thereby leading to impairment in malaria 
immune response, although laboratory based 
studies suggest that some components of the 
human immune response to malaria remain 
unaffected in HIV infection (Migot et al., 
1996; Moore et al., 2000; FHI, 2005).  

The primary target of HIV is the CD4+ 
T-cells, which are destroyed, and the number 
depleted. Unfortunately, malaria has also been 
associated with reduced CD4+ T-cell counts 
(Ho et al., 1986; Hviid et al., 1991; Chirenda, 
1999). The implication of this is that HIV-
malaria co-infection presents a heavy burden 
on the immune system and eventually 
potentiates each other. 

CD4+T-cell counts have been crucial to 
the diagnosis and management of HIV 
disease. CD4+T-cells are helper T-
lymphocytes that carry CD4+ receptors on 
their surfaces. Normal CD4+ counts in South 
Eastern Nigerians are between 800-1200 /µl 
(Anyiwo et al., 2006). It has to be noted that 
CD4+ T-lymphocytes are constituents of the 
total WBC (White Blood Cells), which 
eventually falls low as these cells (CD4) are 
being depleted. However, Malaria infection 
has been associated with raised WBC and 
parasite density in non-immune subjects with 
HIV co-infection (Onyenekwe et al., 2008). 
The present study however seeks to evaluate 
the situation in an endemic area with stable 
malaria transmission and to assess the effects 
any changes in CD4+ counts has on the 
prevalence and severity of HIV and malaria 
co-infection.  
 
MATERIALS AND METHODS 
Subjects 

The study was conducted at the VCT  
(Voluntary Counseling and Testing) unit and 
HIV clinic in Nnamdi Azikiwe University 

Teaching Hospital Nnewi, South Eastern 
Nigeria (NAUTH). 

A total of 285 participants aged 
between 16 and 72 years were recruited. 
Blood samples collected from all the 
participants were used for double HIV 
screening and confirmation, P. falciparum 
malaria parasite screening, thick and thin 
blood smear, parasite counts, CD4+T-cells 
count and white blood cell count. The 
participants were grouped based on the result 
of the HIV and malaria parasite screening and 
using the World Health Organization (WHO) 
criteria for staging HIV as: 
i. Symptomatic HIV subjects consisting of 

100 participants (male = 37, female = 63). 
75 of these had malaria parasite co-
infection. These participants were 
regarded as HIV stage II. 

ii. Asymptomatic HIV subjects consisting of 
60 participants (male = 25, female = 35). 
28 of these participants had P. falciparum 
malaria parasitaemia. They were regarded 
as HIV stage I. 

iii. HIV/AIDS subjects consisting of 47 
participants (male = 15, female = 32). 28 
of these had P. falciparum malaria 
parasite infection. These participants have 
been placed on antiretroviral therapy 
(ART). 

iv. HIV-seronegative subjects consisting of 78 
participants (male = 32, female = 46). 21 
of these participants had malaria parasite 
infection. These participants were known 
as control subjects. Informed consent was 
obtained from the entire participants and 
the Board of ethical committee Nnamdi 
Azikiwe University Teaching Hospital 
approved the study design. Only those 
subjects adjudged as HIV stage II and I 
were used for the study.  

 
Methods 
Detection of antibodies to HIV-1 and HIV-2 
in human plasma 

Two different methods were used 
namely Abbott determine HIV 1 & 2 kit 
which is an in vitro visually read 
immunoassay (Abbot Japan C. Ltd. Tokyo, 
Japan) and HIV 1 & 2 STAT-PAK Assay kit, 
which is an immunochromatographic test for 
the qualitative detection of antibodies to HIV-
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1 and HIV-2 in human plasma (CHEMBIO 
Diagnostic system, INC, New York, USA). 
For the Abbott determine HIV-1 & 2 the 
procedure as described by the manufacturer 
was used for the analysis. Briefly, 50 µl of 
participants’ plasma samples separated from 
corresponding whole blood samples in EDTA  
(Ethylenedimethyltetraacetic acid) were 
applied to appropriately labeled sample pad. 
After 15 minutes but not more than 60 
minutes of sample application, the result was 
read. This method has inherent quality control 
that validates the results. For the 
immunochromatographic method for HIV 1 & 
2 it is used as a point of care test. The 
procedure as described by the manufacturer 
was used for the analysis. In brief, 5 µl of 
participant’s plasma were dispensed into the 
sample wells; buffer supplied by the 
manufacturer was added drop-wise into the 
appropriately labeled sample wells. The 
results of the tests were read at 10 minutes 
after the addition of the running buffer. This 
method has inherent quality control that 
validates the results. HIV positive results’ 
using these two methods was used to classify 
participants as presenting with HIV infection. 
Diagnosis of P. falciparum malaria 

Whole blood was used for the diagnosis 
of P. falciparum malaria using Malaria 
Plasmodium falciparum Rapid Test Device 
(Para check, Orchid Biomedical systems, 
Vena Goa, India) and Giemsa stained thick 
blood smears for microscopic detection of P. 
falciparum parasites. The parasites density 
was determined as previously reported 
(Onyenekwe et al., 2002) and density 
expressed per liter of blood. However, the 
principle of the P. falciparum antigen 
detection is based on a rapid chromatographic 
immunoassay, for the qualitative detection of 
circulating P. falciparum antigen in the whole 
blood. This method utilizes Gold conjugate to 
selectively detect Plasmodium antigen. The 
procedure was as described by the 

manufacturer. Briefly, 10 µl of the whole 
blood specimen from the participant were 
transferred into appropriately labeled 
specimen cassettes containing sample well. 

Subsequently, 3 drops of buffer supplied by 

the manufacturer (approximately 120 µl) was 
added into the sample wells. After 15 minutes 
the results were read. 

The test device has inherent quality 
control that validates the result. The presence 
of two pink lines at the region of the control 
and test sample signifies presence of P. 
falciparum malaria infection while the 
presence of only 1 pink line in the control 
region signifies absence of P. falciparum 
malaria.   
Determination of CD4+ T-cells count by 
Cyflow SL Green 

About 50 µl of whole blood in EDTA 
anti-coagulant was dispensed into a partec test 
tube and 10 ml of CD4 PE antibody was 
added. The reaction mixture was 
homogenized and incubated in the dark for 

10-15 min. After the incubation, 800 µl of the 
already prepared diluted buffer was added to 
each reaction tube and mixed gently. The 
partec tubes containing these reactions were 
plugged in position in the Cyflow SL Green 
(Partec, Germany), which has already been 
connected to flow max software. CD4+ count 
template data file and CD4+ count instrument. 
The test was run on the Cyflow for 90 sec. 
The results were displayed as histogram and 
printed. The CD4+ T-cell count was read off 
the histogram correcting for the dilution 
factor. 
Determination of WBC counts using Turks 
solution 

Into appropriately labeled test tubes 

containing 950 µl of Turks solution (2% 

glacial acetic acid and 50 µl of gentian violet), 

50 µl of EDTA anti-coagulated blood sample 
of each participant was added respectively. 
The solution was allowed to stand for 5 min 
and through capillary action was loaded unto 
the new improved newbaeur chamber. The 
population of WBC in the four corner cells 
was read under the microscope using x 10 
objectives lens. The amount of WBC was then 
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calculated for each participant adjusting for 
the dilution. 
 

Statistical analysis 
The variables were expressed as mean 

(+SD). The independent student t-test was 
used to assess significant mean differences. 
Chi – square (x2) test was employed to 
establish any relationship between 
Plasmodium infection and HIV subjects. 
Significant level were considered at <0.05 – 
and <0.01. 
 

RESULTS 
A total of 285 (male=109, female=176) 

participants were recruited for the study. Out 
of 100 symptomatic HIV subjects, 75(75%) 
had P. falciparum malaria co-infection with 
malaria parasite density of 604 ± 440 while 25 
(25%) had no malaria parasite infection. 28 
(46.7%) of the 60 asymptomatic HIV subjects 
had malaria co-infection with malaria parasite 
density of 803 ± 526 while 32 (53.3%) had 
not. Out of the 47 HIV/AIDS subjects on 
ART, 28 (59.6%) had malaria co-infection 
with malaria parasites density of 690 ± 480 
while the remaining 19 (40.4%) did not have 
malaria parasite infection. Furthermore, 21 
(26.9%) of 75 control HIV-seronegative 
subjects had malaria parasite infection with 
malaria parasite density of 890 ± 380 while 
the remaining 57 (73.1%) did not have 

malaria parasite infection. The prevalence of 
malaria infection was statistically significant 
in symptomatic HIV (75%) than in 
asymptomatic HIV, HIV/AIDS and control 
subjects (P<0.001) while the least prevalence 
was observed in the control (26.9%) (Table 1) 

There was no significant difference in 
malaria parasite densities amongst all the 
groups studied, (P>0.05) (Table 2, 3, 4). 
Furthermore, there was no significant 
difference observed when malaria-infected 
symptomatic HIV, Asymptomatic HIV and 
HIV/AIDS subjects on ART were compared 
with their malaria-uninfected counterparts 
(P>0.05) in each case (Table 2). Conversely, 
there was significant reduction in the mean 
value of CD4+ T-cell count in malaria-infected 
symptomatic, asymptomatic HIV and 
HIV/AIDS subject on ART compared with 
malaria-infected control subjects (P<0.01, 
<0.01, <0.05) respectively. Similarly, when 
the malaria-uninfected Symptomatic and HIV 
AIDS on ART were compared with their 
corresponding control subjects, the mean 
value of CD4+ cell count were significantly 
different (P<0.01, <0.05) in each case except 
in malaria-uninfected asymptomatic HIV 
which were not significantly different from 
the malaria-uninfected control subjects 
(P>0.05) (Table 3). There was no significant 
difference observed between groups (P>0.05) 
(Table 4). 

   
 
Table1: Malaria prevalence amongst symptomatic, asymptomatic, HIV/AIDS and control subjects 
 

Group                                 Malaria Infected        Malaria Uninfected                   Total  
                                                      (%)                                  (%)                                  (%) 
Symptomatic HIV                     75 (75)                             25 (25)                             100 (100) 
Asymptomatic HIV                  28 (46.7)                          32 (53.3)                           60 (100) 
HIV/AIDS                                28 (59.6)                          19 (40.4)                           47 (100) 
Control                                     21 (26.9)                           57 (73.1)                           78 (100) 
Calculated x2 =71.6, Degree of freedom (df) =3 (P<0.001) statistically significant. 
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Table 2: CD4+T cells count, malaria parasite density in symptomatic, asymptomatic, HIV/AIDS on 
ART and control groups. 
 
Parameters                                                              CD4+ T cells             MP density 
                                                                                   count (/mm3)                (/µl) 
Symptomatic group 
Symptomatic HIV Malaria Infected  (n=33)              238 ± 176                 604 ± 440 
Symptomatic HIV Malaria Uninfected (n = 35)        247 ± 178                         - 
P – value                                                                    > 0.05 (ns)                        nc 
Asymptomatic group 
Asymptomatic HIV Malaria Infected  (n=30)            312 ± 144                 803 ± 526 
Asymptomatic HIV Malaria Uninfected (n = 20)      403 ± 226                          - 
P – value                                                                     > 0.05 (ns)                       nc 
HIV/AIDS group on ART 
 HIV/ AIDS Malaria Infected  (n=28)                       315 ± 195                   690 ± 480 
 HIV /AIDS Malaria Uninfected (n = 19)                  343 ± 216                 - 
P – value                                                                    > 0.05 (ns)                          nc 
Control group 
Control Malaria Infected  (n=20)                              504 ± 181                    890 ± 380 
Control Malaria Uninfected (n = 20)                         518± 237                            - 
P – value                                                                    > 0.05 (ns)                          nc 
ns = not significant; nc = not compared; MP = malaria parasite. Tabulated values are means ± SD 

 
Table 3: Comparison of CD4+T cells counts and malaria parasite density between the symptomatic, 
asymptomatic, HIV/AIDS on ART and control groups. 
 
Parameters                                                        CD4+ T cells                MP density 
                                                                            count (/mm3)                     (/µl) 
Control malaria infected                                      504 ± 181                      890 ± 380 
Symptomatic malaria infected                             238 ± 176                      604 ± 440 
P- value                                                               <0.01                               >0.05 (ns) 
Control malaria uninfected                                  518 ± 237                        - 
Symptomatic malaria uninfected                         247 ± 178                        - 
P- value                                                                     <0.01                              nc 
Control malaria infected                                      504 ± 181                    890 ± 380 
Asymptomatic malaria infected                          312 ± 144                     803 ± 526 
P- value                                                                    <0.01                          >0.05 (ns) 
Control malaria uninfected                                  518 ± 237                        - 
Asymptomatic malaria uninfected                      403 ± 226                        - 
P- value                                                                >0.05 (ns)                          nc 
Control malaria infected                                      504 ± 181                    890 ± 380 
HIV/AIDS malaria infected                                 315 ± 195                    690 ± 480 
P- value                                                                 <0.05                              >0.05 (ns) 
Control malaria uninfected                                  518 ± 237                        - 
HIV/AIDS malaria uninfected                              343 ± 216                        - 
P- value                                                                   <0.05                              nc 
    ns = not significant; nc = not compared; MP = malaria parasite.  Tabulated values are means ± SD 
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Table 4: Comparison of CD4+T cells counts and malaria parasite density between the symptomatic, 
asymptomatic, HIV/AIDS on ART groups. 

 
Parameters                                                   CD4+ T cells              MP density 
                                                                       count (/mm3)                   (/µl) 
Symptomatic HIV malaria infected                238 ± 781                    890 ± 380 
Asymptomatic HIV malaria infected              312 ± 144                    604 ± 440 
P- value                                                           >0.05 (ns)                     >0.05 (ns) 
Symptomatic HIV malaria uninfected            247 ± 178                        - 
Asymptomatic malaria uninfected                  403 ± 226                        - 
P- value                                                           >0.05 (ns)                           nc 
Symptomatic HIV malaria infected                238 ± 781                    890 ± 380            
HIV/AIDS malaria infected on ART             315 ± 195                     690 ± 480 
P- value                                                           >0.05 (ns)                    >0.05 (ns) 
Symptomatic malaria uninfected                   247 ± 178                        - 
HIV/AIDS malaria uninfected on ART         343 ± 216                        - 
P- value                                                          >0.05 (ns)                        nc 
Asymptomatic HIV malaria infected             312 ± 144                    604 ± 440 
HIV/AIDS malaria infected                           315 ± 195                     690 ± 480 
P- value                                                          >0.05 (ns)                    >0.05 (ns) 
Asymptomatic HIV malaria uninfected          403 ± 226                        - 
HIV/AIDS malaria uninfected on ART          343 ± 216                        - 
P- value                                                           >0.05 (ns)                         nc 
   ns = not significant; nc = not compared; Tabulated values are means ± SD 

 
 
DISCUSSION  

The high prevalence of malaria 
observed in HIV subjects when compared 
with the control group in the present study is 
consistent with previous reports (French et al; 
2001; Patnaik et al., 2005; Laufer et al., 2006) 
the significant reduction in CD4+Tcell Count 
of all the HIV groups studied is also 
consistent with previous findings (Siridama et 
al., 1982; Johnstone et al., 1994; Elna et al., 
1998; Kapiga et al., 2000). Both malaria and 
HIV infections are two important diseases that 
exert a lot of pressure on the immune system. 
The primary target of HIV virus is the CD4+T 
cells, which are consequently destroyed, and 
the number depleted (Balter, 1997). The 
resultant reduction in cellular immunity in 
affected individuals leads to increases 
vulnerability to malaria infection hence the 
increased malaria prevalence observed in the 
present study. The insignificant difference in 
malaria parasite density however, suggests 

that the subjects were simply asymptomatic 
malaria parasite carriers devoid of the clinical 
illness, considering the fact that the study area 
is endemic for malaria. 

However, studies have shown that 
frequent attacks of malaria in HIV positive 
subjects have been associated with increased 
HIV-1 replication and viral load (Kublin et al., 
2005; Mermin et al., 2006) which leads to a 
further depletion in CD4+Tcells count 
especially in an endemic area where both 
illnesses exist as co-infection. Xiao et al. 
(1998) believe that the increased HIV-1 RNA 
replication may be due to the presence of 
malaria antigens and pigments, which was 
usually associated with increased expressions 
of the cytokine, tumour necrosis factor (TNF). 
Previous studies have shown that 95% of 
HIV-1 in the plasma is produced by infected 
activated CD4+ lymphocytes (Perlson et al., 
1997). Since P. falciparum malaria causes 
increased CD4+T cell activation, (Worku et 
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al., 1997), it means that the number of 
susceptible target cells for HIV-1 infection 
increases thereby resulting to increased HIV-1 
RNA levels. However, the negative effect of 
malaria on CD4+T cells count is said to be 
reversible in HIV-negative individuals 
(Greenwood et al., 1997). This means that that 
the malaria induced reduction in CD4+ count 
in affected individuals is transient and returns 
to normal as soon as such subjects are treated 
and the malaria parasites eradicated. This is 
probably why there is insignificant effect of 
malaria on CD4+ count in the present study, 
since most of the participants in the study 
were asymptomatic carriers of malaria 
parasite and hence had low parasite density. 
The use of ART however has been associated 
with improvement on CD4+ cells due to the 
fact that opportunistic infections are reduced 
and more CD4+ T cells are mobilized from 
the tissues to the peripheral circulation and 
cell death (apoptosis) is reduced.   

 Furthermore, the resurgence of 
tuberculosis in sub-Saharan Africa recently 
among subjects suffering from HIV infection 
has been linked to further depletion of CD4+ 
T-cells by the tubercle organisms (Beck et al., 
1985; Freeney et al., 1995). In poor 
communities like the study area, malnutrition 
is rampant among HIV infected subjects and 
could also explain the low CD4+ T-cells count 
reported (Hegde et al., 1999). The 
psychological trauma associated with 
diagnosis of HIV infection in some 
individuals has also been associated with 
further reduction of CD4+ T-cells (Castle et 
al., 1995).  The contributory effects of this in 
the study environment may be significant 
given the fact that most subjects who have 
been diagnosed HIV positive find the situation 
“unbelievable” and are highly tensed up.  

There has been a controversy in the use 
of CD4+ count of 200/ul as the lower limit to 
initiate ART in subjects with HIV/AIDS (FPI, 
2005). It is believed that this policy will 
exclude a lot of people who really need the 
drug to stabilize their condition. 

In conclusion, the increased prevalence 
of malaria observed in HIV infected subjects 

in the present study may be due to the 
reduction in CD4+T cells count, a vital 
component of cellular immunity which is 
responsible for clearing the blood of malaria 
parasites. However, the insignificant 
difference in parasite density suggests that 
severe clinical malaria was not recorded since 
the study area is endemic for malaria and 
subjects in early stages of HIV disease were 
used. However, the need to control malaria in 
the study area is a topical public health issue, 
which deserves more attention than is being 
given presently. While reduction of poverty 
and improved nutrition are important factors, 
further research is suggested in the area of 
effective control measures for the two 
diseases to reduce the impact of co-infection. 

 
Acknowledgements 

We are very grateful to the staff of 
voluntary counseling and Testing unit and 
HIV Clinic Nnamdi Azikiwe University 
Teaching Hospital Nnewi.  

 
REFERENCES 
Anyiwo CE, Okerengwo AA. 2006. Essential 

Immunology for Students of Medicine and 
Allied Subjects. Ed. Publishers; 157- 163. 

Balter M. 1997. How does HIV overcome the 
body’s T-cell bodyguards? Science, 278: 
1399-1400. 

Beck JS, Pott RC, Kardjito T, Grange JM. 
1985. Lymphopenia in patients with 
active Pulmonary Tuberculosis. Clin. 
Exp. Immunol., 60: 49-54. 

Castle SS, Wilkins S, Heck E, Tanzy K, 
Fahey J. 1995. Depression in caregiver of 
demented patients is associated with 
altered immunity: impaired proliferate 
Capacity, increased CD8+, and a decline 
in lymphocytes with surface signal 
Transduction molecules (CD38+) and 
cytotoxicity marker (CD56=CD8+). Clin. 
Exp. Immunol., 101(3): 487-93. 

CDC (Centre for Infectious Disease Control 
and Prevention). 2003. Incorporating HIV 
prevention into the medical care of person 
living with HIV: Recommendations of 
CDC, the Health Resources 



N.R. UKIBE et al. / Int. J. Biol. Chem. Sci. 4(5): 1593-1601, 2010 

 

 1600

Administration, the National Institutes of 
Health, and the HIV Medicine 
Association of the Infectious Diseases. 
Society of America MMWR, 52(RR 12): 
1-24.   

Chirenda J. 1999. Low CD4 counts in HIV-
negative malaria cases and normal CD4 
Counts in HIV-positive and malaria 
negative Patients. Cent. Afr. J. Med., 
45(9): 248. 

Dacie JV, Lewis SM. 1984. Practical 
Haematology (6th edn). Churchill 
Livingstone:  Edinburgh; 32-34. 

FHI (Family Health International). 2005. 
Federal Ministry of Health: Eligibility 
criteria for antiretroviral drugs National 
Guidelines on antiretroviral therapy. 

Freeney C, Bryzman S, Kong L, Brazil H, 
Deutsch R, Fritz LC. 1995. T- 
lymphocyte subsets in acute illness: Crit. 
Care Med., 23(10): 1680-1685. 

French N, Nakiingi J, Luganda E, Watera C, 
Whitwort JA, Gilks CF. 2001. Increasing 
rates of malaria fever with deteriorating 
immune, and acute febrile episodes in 
Uganda adults: a case control study. 
AIDS, 15: 2445-50. 

Good MF, Doolan DL. 1989. Immune effects 
or mechanism in malaria. Curr Opin 
Immunol; 11:1412-9. TC: Immunological 
effects of HIV-I infection on the humoral 
response to malaria in an African 
Population. Am. J. Trop. Hyg., 41: 504-11 

Greenwood BM, Oduloju AJ, Stratton D. 
1977. Lymphocyte changes in acute 
malaria. Trans. R. Soc. Trop. Med.  Hyg., 
71: 408-410.  

Hedge HR, Woodman RC, Sankaran K. 1999. 
Nutrients as  modulators of energy in 
acquired immune deficiency syndrome. 
J. Assoc. Physicians India, 47(3): 318-25 

Ho M, Webster HK, Looareesuwan S. 1986. 
Antigen-specific immunosuppression in 
human malaria due to Plasmodium 
falciparum: J. Infect Dis., 153: 763-71.  

Hviid L, Theander TG, Abu-zeid TA, 
Abdulhadi YA, Saeed, BO, Jepsen S, 
Bayoumi RA, Bendtzen, K, Jensen JB. 
1991. Loss of cellular immune reactivity 

during acute Plasmodium falciparum 
malaria. FEMS Microbial. Immunol., 3: 
219.  

Johnstone FD, Thong KJ, Bird AG, Whitelaw 
J. 1994. Lymphocyte Subpopulation in 
Early Human Pregnancy. Obstet. Gynec., 
83: 941- 946. 

Kapiga SH, Mwakagile D, Spiegelman D, 
Msamanga GI, Hunter D, Fawzi WW. 
2000. Predictors of CD4+ Lymphocyte 
count among HIV-seropositive and HIV-
seronegative pregnant women in Dar es 
Salaam, Tanzania. East African Medical 
Journal, 77(4): 206-211. 

Kublin JG, Patnaik P, Jere CS, Miller WC, 
Hoffman IF, Chimbiya N, Pendame R, 
Taylor Kennedy S, Kiecolt-Glaser JK, 
Glaser R. 1988. Immunological 
consequences of acute and chronic 
stressors:  mediating role of interpersonal 
relationships. Br. J. Med. Psycho., 61(Pt 
1):  77-85. 

Luafer MK, Van Oosterhout JJ, Thesing PC, 
Thumba F, Zijlstra EE, Graham SM, 
Taylor TE, Plowe CV. 2006. Impact of 
HIV associated immunosuppression on 
malaria infection and disease in Malawi. 
J. Infection Dis., 193: 872-8. 

 Mermin J, Lule JR, Ekwaru JP. 2006. 
Association between malaria and CD4 
cell count decline among person with 
HIV. J. Acquir. Immune Defic. Syndr., 
41: 129-30. 

Migot F, Ouedraogo JB, Diallo J, Zampan H, 
Dubois B, Scott-Finnigan T, Sanou PT, 
Deloron P. 1996. Selected P. falciparum 
specific immune responses are 
maintained in AIDS adults in Burkina 
Faso. Parasite Immunol., 18: 33-9.  

Moore RD, Ayisi J, Nahlen BL, Misuse A, 
Lal Udhayakumar V. 2000. Immunity to 
Placental malaria; Placental antigen-
specific cytokine responses are impaired 
in human immunodeficiency virus 
infected women. J. Infect Dis., 182: 960-
4. 

Onyenekwe CC, Ukibe NR, Meludu SC, 
Ifeanyi M, Onochie A, Ofiaeli N, Aboh 
N, IIika A. 2008. Possible biochemical 



N.R. UKIBE et al. / Int. J. Biol. Chem. Sci. 4(5): 1593-1601, 2010 

 

 1601

impact of malaria infection in subjects 
with HIV/malaria co-infection in 
Anambra State, Nigeria. J. Vector Borne 
Dis., 45(6): 151-15.  

Onyenekwe CC, Arinola OO, Salimonu 
LS.2000. Detection of Plasmodium 
falciparum- IgG and incidence of 
asymptomatic malaria in pregnant women 
in Nigeria. Ind. J. Malariol., 39(2): 39-42. 

Partnaik P, Jere CS, Miller WC, Hoffman IF, 
Wirima J, Pendame R, Mesh nick SR, 
Taylor TE, Molyneux ME, Kublin J. 
2005: Effects of HIV-1 serostatus, HIV-
RNA Concentration and CD4 cell count 
on the incidence of malaria Infection in 
cohort of  adult in rural Malawi. J. Infect. 
Dis., 192: 984 – 991. 

 Perlson AS, Essunger P, Ho DD. 1997. 
Dynamics of HIV-1 and CD4+ 
lymphocytes in -Vivo. AIDS, (Suppl.A): 
S17-24. 

Siri Dama V, Pacini F, Yang SI, Moawad A, 
Reilly M, De Groot LJ. 1982. Decreased 
levels of helper T Cells: a possible cause 
of immunodeficiency in pregnancy.  N. 
Engl. J. Med., 307: 352-356.               

Worku S, Bjorkman A, Troye-Blomberg M, 
Jemaneh L, Farnnert A, Christensson B. 
1997. Lymphocyte activation and subset 
redistribution in the peripheral blood in 
acute malaria illness: distinct T cell 
patterns in Plasmodium falciparum and P. 
vivax infections. Clin. Exp. Immunol., 
108: 34-41. 

Xiao LH, Owen SM, Rudolph Dl, Lal RB, Lal 
AA. 1998. Plasmodium falciparum 
Antigen-induced Human immunodefi-
ciency virus Type 1 replication is 
mediated through Induction of tumor 
necrosis factor – alpha. J. Infect. Dis., 
177: 437-445. 

 
 
 
 
 
 


