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Introduction

Sleeping sickness or human African trypanosomiasis (HAT) is 
an endemic parasitic disease exclusively located in intertropical 
Africa where it is transmitted by the Glossina vector (1). HAT if 
not detected and treated at the early stage could progress to the 
late stage (2). The control of African trypanosomiasis requires 
among others the contribution of variant specific glycoprotein-
specific B- and T-cell responses (3,4) as well as the macrophage/
monocyte phagocyte system (5,6). Cytokines orchestrate a type 
I and/or a type II immune response, which influences the outco-
me of African trypanosomiasis (7,8,9,10).

Trypanosome-derived products have been shown to activate 
the generation of pro-inflammatory mediators including IL-1a 
by macrophages (11). Chronic secretion of macrophage-deri-
ved mediators is in part responsible for the pathogenic aspects 
of HAT (12,13). In laboratory infected mice with T.b. brucei, an 
increase in the level of IL-1a has been reported (7), including 
upregulation of granulocyte and macrophage due to IL-1a ad-
ministration in mice (14). Synergistic role of IL-1a  led to enhan-
ced cytokine production and haematopoietic recovery (15,16).

IL-7, a type 1 cytokine is documented to be induced by IL- 1a  
and TNF- a (17), has been implicated in the pathology of trypa-
nosomiasis where CD8+ predominance was reported (8). Also, 
Th2 cells produced anti-inflammatory cytokines due to B-cell 

predominance following an increase in total cell number in 
spleen and lymph nodes of protozoan-infected mice treated 
with IL-7 (18). Altered genes encoding IL7R alpha and liquid IL-7 
in the CSF compartment have been observed in individuals with 
disease of the central nervous system (19).

The role of type II cytokines (IL-4, IL-10 and IL-13) in resistance 
to African trypanosomiasis is speculative based on contrasting 
reports that it could exert deleterious (20), protective (9,21) or 
no effect on the outcome of trypanosomiasis disease (22). It 
was shown that IL-13, an anti-inflammatory cytokine, did not in-
fluence the susceptibility of Trypanosoma infection in mice and 
were not the main trigger to alternative macrophage activation 
(10). IL-13 has been suggested to be a good indicator for the 
course of CSF infections (23).

Despite the relative importance of cytokines in the control of 
HAT and their divergent roles in the immunopathology of this 
disease, there is paucity of information in relation to the status 
of IL-1a, IL-7 and IL-13 in T.b. gambiense-infected individuals in 
our locality. This investigation therefore seeks to determine the 
profiles of these cytokines in HAT positive volunteers in Abraka, 
an endemic focus in Nigeria.

Background Human African trypanosomiasis (HAT) is an endemic parasitic disease exclusively located in intertropical Africa where it is transmitted by the Glossina vector. The 
diseases processes and in deed the control of this infection partly require an understanding of cytokine immune responses to the disease. The aim of this study therefore is to 
determine the profiles of IL- 1a, IL-7 and IL-13 among HAT positive volunteers.

Methods and Findings This investigation was carried out in Abraka, a HAT endemic area in Nigeria. Sera from 35 seropositive volunteers were categorized as weakly, moderately 
and strongly positive. Also, 16 of these 35 seropositive subjects demonstrated parasite in the blood and as a result were further grouped into early (n=4) and late (n=12) stages of 
HAT based on the demonstration of trypanosomes and the count of white blood cell in the cerebrospinal fluid (CSF). Sera of seropositive volunteers were subjected to interleukins 
(IL-) (IL-1a, IL-7 and IL-13) assay. Similarly, serum and the CSF of the early and late stages of HAT were also subjected to interleukin test. In the serum, IL-1a levels were signifi-
cantly higher among the strongly positive volunteers than the control subjects (p<0.05). Conversely, depressed levels of IL- _ was seen for HAT late stage (p<0.001). IL-7 level was 
significantly lower in strongly positive individuals than the control volunteers. Also, late stage IL-7 level was significantly depressed (p<0.05). There was no significant difference 
in IL-13 levels among HAT infected individuals and their non infected counterparts. 

Conclusion We suggest that the depressed levels of CSF IL-1a and IL-7 should serve as markers of HAT late stage in Abraka, Nigeria.
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Materials and methods

Study area
This study was carried out in three communities (Umeghe, Ur-
houka and Ugono) of Abraka, a HAT endemic focus of Nigeria. 
The three Abraka communities surveyed are communities.  Afo-
rementioned communities lie between latitude 5˚47’-6˚15N and 
longitude 5˚.42’-6˚E with population of over 5,000, who are pre-
dominantly farmers. 

Ethical considerations
Ethical permission was obtained from the Delta State Ministry of 
Health and Eku Baptist Hospital.  Before the commencement of 
the investigation, the nature, objectives and benefits of the inves-
tigation were thoroughly explained to inhabitants of these com-
munities. Informed consents were obtained from 474 consented 
volunteers who were screen for Trypanosomiasis infection using 
card agglutination test for trypanosomiasis (CATT) kit (24). 

Population recruited
Of the 474 screened, sera of 35 seropositive subjects with T.b. 
gambiense infection were evaluated for interleukins (IL-1a , IL-7 
and IL-13) levels. Also, 16 volunteers from the 35 seropositive 
subjects, demonstrated trypanosomes in their serum.

Staging of HAT 
Sera obtained from venous blood were used to categorize the 
level of infection by double serial dilution as: weakly positive 
(1:2-1:4) (n=9), moderately positive (1:8-1:16) (n=12) and stron-
gly positive (≥1:32) (n=14) according to the manufacturer’s 
instruction (Intituut voor Tropische Geneeskunde, Antwerpen, 
Belgium).  Of the 35 seropositives, 16 volunteers demonstrated 
parasite in the blood and were further categorized into early and 
late stage of HAT. Volunteers categorized as early stage, demons-
trated the parasite in the blood only while late stage showed the 
parasite both in the blood and CSF. The staging of HAT was done 
on the recommendation of (25).  Most of the seropositive volun-
teers were observed to suffer from malaise, anaemia, headache, 
pyrexia, weight loss and weakness following the medical history 
and physical examination carried out on the volunteers.

Exclusion criteria
We excluded volunteers with overt diseases like viral hepatitis B, 
HIV or sickle cell anaemia using standard procedures.

Interleukin assay
Sera and CSF were obtained from 35 HAT positive subjects 
and then assayed for IL-1a, IL-7 and IL-13 using standard en-
zyme linked Immunosorbent assay (ELISA) according to the 
manufacturer’s instruction (Abcam Plc, United kingdom). Also, 
interleukin evaluation was carried out on 10 control group who 
were selected on the basis of being HAT negative and also not 
infected with the aforementioned diseases.

Data analysis
Data obtained were subjected to statistical analysis, namely 
Welch t-test and Tukey-analysis of variance (ANOVA) using Instat 
statistical package.

Results

Figure 1 shows IL-1a profile among categories of seropositive 
human subjects. The differences in the levels of IL-1a  for weakly 
positive and moderately positive individuals compared with 
the control subjects were not significant (p>0.01). Serum IL-1a  
levels were significantly higher in strongly positive volunteers 
than control subject (p<0.05). The serum IL-1a concentrations 
for the categories of seropositive subjects were not significant 
(p>0.01). 

Table 1 presents the IL-1a concentrations in serum and CSF of 
HAT volunteers with early and late stages of infection. The di-
fference in serum IL-1a concentrations between early and late 
stages of infection was statistically significant (p<0.001). Signifi-
cant depression of CSF IL-1a  concentrations was observed for 
HAT late stage (p<0.001).

The levels of IL-7 for weakly positive and moderately positive 
volunteers were not significantly depressed (p>0.05). However, 
IL-7 level in strongly positive volunteers was significantly lower 
than the control subjects (p<0.001). There was no significant 
difference in the serum IL-7 concentration among seropositive 
subjects (p>0.01) (Figure 2).

Table 2 shows IL-7 concentrations in serum and CSF of   indivi-
duals with HAT early and late stages of infection. The mean diffe-
rence in serum IL-7 concentrations between early stage and late 
stage of infection was statistically significant (p<0.05).The CSF 
IL-7 concentration was significantly higher in volunteers with 
early stage of HAT than late stage (p<0.05).

The mean differences of IL-13 levels between weakly positive, 
moderately positive and strongly positive volunteers compa-

                                                      © Under License of Creative Commons Attribution 3.0 License This article is available from: http://www.acmicrob.com

 ARCHIVES OF CLINICAL MICROBIOLOGYiMedPub Journals
2010
Vol.1

No. 2:2
doi: 

10:3823/206

Figure 1: iL-1a proFiLe among categories oF seropositive voLunteers

tabLe 1: iL-1a proFiLe in serum and csF oF Hat earLy and Late stages



red with HAT negative volunteers were not significant (p>0.05) 
(Figure 3). The differences in the levels of IL-13 among the ca-
tegories of seropositive volunteers were also not significant 
(p>0.01).

Table 3 shows IL-13 concentrations in serum and CSF of volun-
teers with early and late stages of HAT. The mean difference in 
serum IL-13 concentrations between HAT early stage and late 
stage of infection was not statistically significant (p>0.05).There 
was also no significant difference in the mean CSF IL-13 concen-
tration between HAT early stage and late stage (p>0.05). 

(VSG) from T. brucei, elicit IL-1a. This suggests that IL-1a may be 
implicated in the immunopathogenesis of HAT infection. Also, 
we report depressed levels of CSF IL-1a in HAT late stage.  We 
observed that the profile of IL-13, an anti-inflammatory cytokine 
was unaltered in the CSF of HAT late stage. This data therefore 
suggests that the imbalance between IL-13 and IL-1a could be 
due to the inability of IL-13 to immunomodulate IL-1a in HAT 
late stage. This partly contradicts the hypothesis of a switch 
from dominant type I to a predominant type II cytokine (26, 27). 
However, we hypothesize that other anti-inflammatory cytoki-
nes such as IL-10 may be implicated in the down regulation of 
this cytokine in the CSF (28).

We observed depressed levels of IL-7 with severity of infec-
tion. These findings contradicts the report that human chronic 
trypanosomiasis was associated with elevated IL-7 production 
(8). It has been documented that natural killer cells are recogni-
zed as major effectors of innate resistance to protozoan infec-
tions through the control of the growth of this pathogens by 
indirectly producing cytokines (29). In a report, IL-7 deficient 
patients were observed to be deficient of T and natural killer 
(NK) cells (30). This study therefore suggests that depressed IL-7 
concentration with disease progression may be associated with 
the pathogenic conditions in HAT positive patients which could 
be due to a regulatory role of anti-inflammatory cytokine in the 
CSF as documented by (28).

We reported unaltered IL-13 levels in seropositive volunteers 
and serum/CSF IL-13 levels in the early and late stages of HAT-
infected human subjects. We therefore suggest that IL-13 is not 
a mediator to host immune response of HAT infection. This ob-
servation is in consonance with the report that IL-13 in trypano-
some susceptible mice was not the main trigger of alternative 
macrophages because IL-13 signaling occurred independently 
of an anti-inflammatory cytokine (IL-4), corroborating the na-
tural propensity of animals to develop alternatively activated 
macrophages (10, 31). The clearance of trypanosome parasites 
through innate immunity involves macrophage/monocyte pha-
gocyte system (5,6).

This investigation showed elevated IL-1a among the strongly 
positive volunteers. Conversely, depressed levels of IL-7 were 
observed in HAT late stage. These data suggests that IL-1a and 
IL-7 could be major mediators in the immunopathology of T. b. 
gambiense infection.  Additionally, we propose that depressed 
levels of CSF IL-1a and IL-7 should serve as markers of HAT late 
stage in our locality.
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Figure 2: iL-7 proFiLes among categories oF seropositive voLunteers

Figure 3: iL-13 proFiLe among categories oF seropositive voLunteers

tabLe 2: iL-7 proFiLe in serum and csF oF   Hat earLy and Late stages

tabLe 3: iL-13 proFiLe in serum and csF oF   Hat earLy and Late stages

Discussion

Our data demonstrated elevated level of serum IL-1a among the 
strongly seropositive volunteers. Similarly, serum IL-1a levels of 
HAT late stage patients were increased compared to early stage. 
In contrast, we also showed depressed concentration of CSF IL-
1a in HAT late stage. The elevated levels of serum IL-1a supports 
the report of (11) in which derived variant surface glycoprotein 
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