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SUMMARY 

Chikungunya virus (CHIKV) is a mosquito-borne viral disease which is becoming a serious global 

public health problem. The principal vector in many parts of Africa is Aedes species. There are 

recent reports of CHIKV importation into Europe, Asia and America by travelers returning from 

west and central Africa. Yet, there is scanty information from the guinea savannah region of 

Nigeria. This study determined previous exposure to CHIKV in the urban population. It is a cross-

sectional study involving 89 participants enrolled from three hospitals in Ilorin, Kwara State. A 

qualitative Chikungunya Enzyme Linked Immunoassay kit was used to detect IgG antibodies. Data 

was analyzed using SPSS version 22. Statistically significant level was p≤0.05. Out of the study 

participants, 24.7% were previously exposed to CHIKV. Age group 31-40years had highest 

proportion while children under 10years had least IgG level. In this study, we found Chikungunya 

to be endemic in Ilorin Nigeria. There is need for sustained surveillance, to determine spatio-

temporal epidemiology of CHIKV. Efforts should be poised to strengthen vector control measures. 
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INTRODUCTION 

Chikungunya virus (CHIKV) is an RNA 

virus that belongs to Family: Togaviridae; 

genus: alphavirus (Strauss and Strauss, 

1994). Chikungunya epidemic was first 

observed from 1952-1953 in East Africa and 

isolation of the virus was carried out for the 

first time from serum of a febrile patient in 

the Tanganyika area (now Tanzania) in 1953 

(Lumsden, 1955; Robinson, 1955; Ross, 

1956). Between 1960s and 1980s, the virus 

was isolated repeatedly from numerous 

countries in central and southern Africa as 

well as in Senegal and Nigeria in western 

Africa (Halstead et al., 1969). It is a zoonotic 

virus that is maintained by interaction 

between non-human primates and Aedes 

mosquitoes in the forest cycle. The principal 

vector A. aegypti has spread throughout many 

parts of Nigeria (Onoja et al., 2016). It poses 

serious threat to human, as populations 

increase and expand geographically, 

facilitating contact with wildlife, disturbing 

their ecosystem for more agricultural activity 

to meet increased food demand (Bean et al., 

2013). Symptoms of CHIKV infection are 

nausea, myalgia, fever, headache, vomiting, 

arthralgia and rash (Powers et al., 2000) 

which are similar to clinical signs in people 

with dengue fever. Since CHIKV circulates 

in regions where dengue virus is equally 

endemic, many febrile infections are often 

misdiagnosed; hence incidence of 

Chikungunya is higher than what is reported 

especially in developing countries (Carey, 

1971). Reports of Chikungunya has been 

made in more than 40 countries around the 

world. Several outbreaks have been reported 

in China, Indian subcontinent, Central Africa 

and South-East Asia. CHIKV transmission 

has expanded to the Caribbean, Americas, 

countries in Europe and the Pacific where it 

was brought by infected travelers returning 

from endemic countries or regions (Weaver, 

2014; Nhan and Musso, 2015; Aubry et al., 

2015). First case of autochthonous infection 

in Italy occurred in 2007, with over 200 

people affected (Mavalankar et al., 2007; 

Watson, 2007; Liumbruno et al., 2008; 

Angelini et al., 2008; Vazeille et al., 2008). 

In 2008, the United States National Institute 

of Allergy and Infectious Diseases (NIAID) 

listed it as a Category C pathogen of priority 

(Staples et al., 2009). Epidemics of 

Chikungunya re-emerged and were 

documented in the Democratic Republic of 

Congo area of Kinshasa from 1999–2000 

(Pastorino et al., 2004), Indonesia from 

2001–2003 (Laras et al., 2005) and the Indian 

Ocean islands of Mayotte, Mauritius and the 

La Réunion from 2005–2006 (Saxena et al., 

2006). In West Africa, epidemics have been 

reported in Senegal (Diallo et al., 1999), 

Ivory Coast (Thonnon et al., 1999). Also, 

large outbreaks were reported in East Africa 

and Comoros from 2004–2005 (Powers and 

Logue, 2007). During the early dry season of 

1972, arbovirus surveillance was carried out 

in Saki, a rain forest region in Oyo State 

Nigeria and 24% Complement Fixing 

CHIKV antibody was reported (Fagbami, 

1978). Recently, 11% active Chikungunya 

was reported among people in the rainforest 

region (Ayorinde et al., 2015). However, 

there is scanty epidemiological information 

on CHIKV in the guinea Savannah region 

(north-central) of Nigeria. This study was 

designed to determine prevalence of past 

CHIKV infection among urban dwellers in 

Kwara State Nigeria. 
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MATERIALS AND METHODS 

Study Design and Sample Collection 

This study is a cross-sectional study carried 

out among 89 participants randomly selected 

from the General Hospital, Civil Service 

Hospital and Cottage Hospital in Ilorin, 

Kwara State Nigeria. It is located in the 

guinea savannah vegetation zone, which 

breeds different species of mosquitoes 

(Okogun et al., 2005). Sample size (N) was 

determined using the formula N = Zα2pq/d2 

(Thiberville et al., 2013), where Zα = 

standard normal deviate set at 1.96, 

corresponding to 95% confidence interval 

(95% CI); p = proportion in the target 

population estimated to have a variable 

characteristic = 41.8% (0.418) from similar 

study in Nigeria (Ayorinde et al., 2015); q = 

1 - p = 58.2% (0.582); and d = degree of 

precision set at 0.05 (95% CI). Three 

milliliter of whole blood was aseptically 

collected by venipuncture into anticoagulant 

free tube from each consenting participant. 

This was allowed to stay at room temperature 

and centrifuged at 3000rpm for 5minutes in 

order to separate sera from clotted blood. 

Sera was subsequently collected into 

eppendorf tubes and shipped to the Arbovirus 

Research Laboratory in Department of 

Virology, College of Medicine, University of 

Ibadan, Nigeria where screening was done. 
Ethical approval MOH/KS/EU/777/275 was 

obtained for this study from Kwara State 

Ministry of Health and the study conformed 

to Ethics of Human subjects use in research 

following the Helsinki Declaration. Informed 

consent was obtained from adult participants, 

while parental assent was obtained from 

young persons under 18years of age. 

Inclusion criteria was visiting out-patients 

testing negative for malaria parasite 

examination and widal test. Infants, people 

who were positive for malaria, typhoid fever 

or HIV were excluded from the study.  
 

Serology  

Qualitative Competitive Chikungunya IgG 

ELISA kit was obtained from Cortez 

Diagnostics Inc. California, USA. The 

immunological assay detects human IgG 

antibodies by targeting CHIKV E2/E1 

proteins. Upon taken delivery of kit, ready-

to-use CHIKV antigen was immediately 

stored at -20oC while other reagents where 

held at +4oC until assay was to be carried out. 

Positive control, cut-off and negative control 

were assayed in duplicates. Samples and 

controls were diluted in ratio 1:100. Optical 

Density (OD) was visualized using single 

wavelength 450nm. Immune Serum Ratio 

(ISR) was calculated for each sample as mean 

ratio of OD450 value for test sample against 

mean OD450 value of Cut-Off control. ISR 

≥1.0 was considered positive while ISR <1.0 

OD was negative according to the 

manufacturers’ interpretation.    

 

Data Analysis   

Data were analyzed using IBM Statistical 

Package for Social Sciences, version 22. 

Pearson Chi square and Exact Fishers test 

was used to test for associations between 

variables. Descriptive data were presented in 

tables and p<0.05 was considered level of 

statistical significance. 
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RESULTS 

Out of 89 participants screened, 22 (24.7%) 

were positive. Out of this number, 16 

(25.8%) are females and 6 (22.2%) males. 

There was no significant difference in gender 

association between males and females (p = 

0.719). A 28 year old female had the highest 

Immune Serum Ratio (ISR) of 8.162, 

followed by a 31year old male with 8.140 

ISR. Age groups 31-40years had the highest 

proportion of people with CHIKV IgG. 

Those under 10years of age were least 

exposed (Figure I). There was no significant 

difference between ISR across age of 

participants (p = 0.267). There was no 

significant association observed between 

marital status and ISR (TABLE 1). 

Participants with tertiary education had 

higher proportion of CHIKV IgG while those 

in preschool were not previously exposed in 

this study (TABLE II). Civil servants and 

participants who engaged in business 

activities had equal proportion of exposure to 

CHIKV (TABLE III). There was no 

significant association between CHIKV IgG 

and blood groups (TABLE IV). Those who 

always used mosquito net and those who 

never used mosquito nets were equally 

exposed to CHIKV (TABLE V). There was 

no significant difference observed between 

those who used indoor spray and those who 

did not use it (p=0.319). 

 

 

 

Figure I: Distribution of immune serum ratio across age of participants 
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TABLE I. Distribution of immune serum ratio according to marital status of participants 

      

          Immune Serum Ratio       

Marital status    <0.9999     >1.000       Total       p value   

Married 42 (47.2%)  15 (16.9%)   57 (64.0%)    

Single 24 (26.9%)   6 (6.7%) 30 (33.7%)        0.57   

Widowed   1 (1.12%)   1 (1.12%) 2 (2.25%)    

Total 67 (75.3%) 22 (24.7%) 89 (100.0%)     

 

 

TABLE II. Immune serum ratio based on educational status of participants 

      Immune Serum Ratio     

Education Status   <0.999     >1.000     Total       p value 

No Formal Education 11 (12.3%)   2 (2.2%) 13 (14.6%)  
Preschool   1 (1.1%)   0 (0.0%)   1 (1.1%)  
Primary Education   3 (3.4%)   2 (2.2%)   5 (5.6%)  
Secondary Education 29 (32.6%)     7 (7.9%) 36 (40.4%)  0.515 

Tertiary Education 23 (25.8%) 11 (12.3%) 34 (38.2%)  
Total 67 (75.3%) 22 (24.7%) 89 (100.0%)   

 

 

 

 

TABLE III. Occupation of participants and distribution of immune serum ratio  

     

       Immune Serum Ratio     

Occupation   <0.999   >1.000 Total    p value 

Artisan   3 (3.4%)   3 (3.4%)   6 (6.7%)  
Business 29 (32.6%)   7 (7.9%) 36 (40.4%)  
Civil Servant   8 (8.9%)   7 (7.9%) 15 (16.9%) 0.151 

Student 22 (24.7%)   4 (4.5%) 26 (29.2%)  
Unemployed   5 (5.6%)   1 (1.1%)   6 (6.7%)  
Total 67 (75.3%) 22 (24.7%) 89 (100.0%)   
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TABLE IV. Blood group and immune serum ratio of participants 

        Immune Serum Ratio     

Blood group    <0.999     >1.000    Total        p value 

AA 22 (24.7%) 10 (11.2%) 32 (35.9%)  
AS   8 (8.9%)   2 (2.2% 10 (11.2%)  
Not indicated 37 (41.6%) 10 (11.2%) 47 (52.8%) 0.562 

Total 67 (75.3%) 22 (24.7% 89 (100.0%)   

 

 

TABLE V. Distribution of immune serum ratio and some environmental determinants 

        Immune Serum Ratio     

Environmental determinants     <0.999     >1.000     Total   p-value 

Use of mosquito net     

No  49 (55.1%)   11 (12.4%)  60 (67.4%)  
Occasionally    0 (0.0%    1   (1.1%)   1 (1.1%) 0.046 

Always   18  (20.2%  10 (11.2%) 28 (31.5%)  

     

Use of indoor spray     

No  36 (40.4%)  10 (11.2%) 46 (51.7%)  
Occasionally    3 (3.4%)    3 (3.4%)   6 (6.7%) 0.319 

Always  28 (31.5%)    9 (10.1%) 37 (41.6%)  

     

Proximity to stagnant water     

No   61 (68.5%)  21 (23.6%) 82 (92.1%) 0.505 

Yes    6 (6.7%)    1 (1.1%)    7 (7.9%)  

     

Proximity to bush     

No  59 (66.3%)  20 (22.5%) 79 (88.8%)  
Yes    8 (8.9%)    2 (2.2%) 10 (11.2%) 0.713 

     

Total  67 (75.3%)   22 (24.7%) 89 (100.0%) 
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DISCUSSION 

This observational survey highlights 

previous exposure to CHIKV infection in 

urban populations within the guinea 

Savannah region of Nigeria. Prevalence rate 

of 24.7% observed in this study is higher than 

4.1% reported in the arid north located in 

Sahel Savanah (Akinola et al., 2017) and 

lower than 31.4% reported in the rain forest 

southern region (Olajiga et al., 2017). In the 

arid part of Nigeria the climate is harsh and 

relatively high temperature does not favour 

preponderance of vectors hence the lower 

prevalence observed. Prevalence observed in 

guinea savannah area is slightly lower than in 

rain forest region because there are scanty 

trees, and reduced wildlife compared to rain 

forest region. The increased humidity and 

vegetation cover provides breeding ground 

for Aedes mosquitoes. Areas rich in wildlife 

such as rain forest region are thought to be 

hotspots for zoonotic diseases such as 

Chikungunya (Allen et al., 2017). However, 

risk of transmission in guinea Savannah 

region is higher than in arid northern parts of 

Nigeria hence it serves as an effective 

transmission zone for people on transit. 

Several studies that focused on predicting 

chikungunya disease persistence identified 

age (Scilte et al., 2013; Geradin et al., 2013; 

Essakjee et al., 2013) and sex (Essackjee et 

al., 2013) as major determinants of 

Chikungunya. But this present study found 

no significant association between gender 

and age (Figure I).  

There was no association between marital 

status and exposure to CHIKV (TABLE I). 

Since mosquitoes are not selective in their 

biting preferences, chances of infection are 

the same for married partners because they 

live in same house, most of the time. Children 

are likely to be exposed in a similar manner, 

if they are within the same house. This is 

because Aedes aegypti which is a major 

vector culprit is an indoor mosquito. Vector 

is infected once females take in viremic blood 

from infected individual. After successful 

extrinsic incubation period, vector is 

infectious and capable of transmitting 

CHIKV through bites of mosquitoes (Watts 

et al. 1987). Adult Aedes species like to rest 

on clothes and walls inside homes, where 

females take blood meals as they exclusively 

bite human hosts (Scott et al., 1993, 2000). 

Participants undergoing secondary and 

tertiary education had more exposure to 

CHIKV as shown in Table II. This is because 

they are mobile and likely to have acquired 

infection while commuting or trekking from 

their residences to school. It is a significant 

finding, which reinforces abundance of 

vectors. Ilorin climate is not arid, and 

therefore provides relative tropical 

environment for them to thrive. Businessmen 

and civil servants were equally exposed to 

CHIKV in this study (as shown in TABLE 

III). This is because vector bites everyone not 

minding their occupation. Although 

occupation does not matter with CHIKV 

exposure in this study, some occupations 

such as lumberjacks and farmers who 

frequently encroach into                         vector-

wildlife-ecosystems are predisposed to 

acquiring the infection. Although participants 

with blood group AA were more exposed 

(TABLE IV) there is no need to entertain 

fears of being more predisposed to CHIKV 

infection when compared to other blood 

groups. This is because CHIKV IgG mediates 
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complete clearance of virus from 

cardiovascular system (Prince et al., 2015). 

Table V shows exposure of participants is 

irrespective of whether or not they are in 

close proximity to stagnant water, bush or if 

they use bed nets, whereas in other studies 

these environmental determinants have been 

shown to facilitate vector breeding (Dutta et 

al., 2011; Onyeneho, 2013; Tither, 2014). 

One reason that can be advanced for this is 

that the present study did not assay for active 

infection, which would have given a closer 

epidemiological link. Another study is 

needed to inform active CHIKV infection 

and determine incidence rates in Ilorin.  

CONCLUSION 

We have established in this present study that 

people in the guinea savannah are exposed to 

CHIKV. This study shows that competent 

vectors are prevalent in the region. This is 

worrisome because Ilorin is a transit point for 

people who traverse the north and southern 

parts of Nigeria. Further studies are needed to 

determine incidence rate of active 

Chikungunya infection in the guinea 

savannah region and to identify circulating 

clades, in order to know the extent of CHIKV 

transmission. This will inform strains to be 

incorporated in future vaccines for Africa. 

Additionally, this study will provide valuable 

information for chronic disease development, 

as patients with preceding Chikungunya 

disease might have higher chances of 

developing severe long-term disease 

associated with decreased long-term quality 

of life (Elsinga et al., 2018). Preventive 

measures and vector control efforts should be 

strengthened in the guinea savannah region to 

eradicate vectors. 

 

 

Acknowledgments 

We thank Kwara State Ministry of Health for 

giving the approval to carry out this study. 

We also acknowledge the management of 

General Hospital, Civil Service Hospital and 

Cottage Hospital Ilorin, Kwara State for 

granting our permission to enroll participants 

in their facility and the patients who 

participated. 

 

REFERENCES 

BEAN, A.G. D., BAKER, M.L., STEWART, 

C.R., COWLED, C., DEFFRASNES, C., 

WANG,   L-F., and 

LOWENTHAL, J.W. (2013). Studying 

immunity to zoonotic diseases in the   

natural host—keeping it real. Nature 

Reviews: Immunology 13(12):851-861. 

AKINOLA, M.T., EL-YUGUDA, A.D., 

BUKBUK, D.N. and BABA, S.S. 

(2017). Prevalence of IgG and IgM 

antibodies to Chikungunya virus 

among outpatients with febrile 

illness attending  University of 

Maiduguri Teaching Hospital, 

Maiduguri, Borno State, Nigeria. 

Afr. J. Microbiol. Res., 11(7): 306-

311. 

ALLEN, T., MURRAY, K.A., 

ZAMBRANA-TORRELIO, C., 

MORSE, S.S., RONDININI, C., 

MARCO, M.D., BREIT, N., 

OLIVAL, K.J. and DASZAK, P. 

(2017). Global hotspots and 

correlates of emerging zoonotic 

diseases. Nat. Commun., 8: 1124-

1128.  



Nigerian Veterinary Journal 40(3). 2019 Udeze et al. 

 

 

 

235 

 

ANGELINI, P.1., MACINI, P., FINARELLI, 

A.C., POL, C., VENTURELLI, C., 

BELLINI, R. and DOTTORI, M. 

(2008). Chikungunya epidemic 

outbreak in Emilia-Romagna (Italy) 

during summer 2007. Parasitologia, 

50: 97–98.  

AUBRY, M., FINKE, J., TEISSIER, A., 

ROCHE, C., BROULT, J. and 

PAULOUS, S. (2015). Silent 

circulation of Ross River virus in 

French Polynesia. Int. J. Infect. Dis., 

37: 19–24. 

AYORINDE, A.F., OYEYIGA, A.M., 

NOSEGBE, N.O. and FOLARIN, 

O.A. (2015). A survey of malaria 

and some arboviral infections 

among suspected febrile patients 

visiting a health Centre in Simawa, 

Ogun State, Nigeria. J. Infect. 

Public Health, 9: 52-59.  

CAREY, D.E. (1971). Chikungunya and 

dengue: a case of mistaken identity? 

J. Hist. Med. Allied Sci., 26: 243-

262.  

DIALLO, M., THONNON, J., TRAORE-

LAMIZANA, M. and 

FONTENILLE, D. (1999).  Vectors 

of chikungunya virus in Senegal: 

current data and transmission 

cycles. Am. J. Trop. Med. Hyg., 60: 

281–286. 

DUTTA, P., KHAN, S.A., KHAN, A.M., 

BORAH, J., SARMAH, C.K. and 

MAHANTA, J. (2011). The effect 

of insecticide-treated mosquito nets 

(ITMNs) on Japanese Encephalitis 

virus seroconversion in pigs and 

humans. Am. J. Trop. Med. Hyg., 

84(3): 466–472. 

ELSINGAA, J., HALABIB, Y., 

GERSTENBLUTH, I., TAMIA, A. 

and GROBUSCHD, M.P. (2018). 

Consequences of a recent past 

dengue infection for acute and long-

term chikungunya outcome: A 

retrospective cohort study in 

Curaçao. Travel Med. Infect. Dis., 

23: 34-43.  

ESSACKJEE, K., GOORAH, S., 

RAMCHURN, S.K. and 

CHEENEEBASH, J. (2013). 

Walker-Bone K. Prevalence of and 

risk factors for chronic arthralgia 

and rheumatoid-like polyarthritis 

more than 2 years after infection 

with chikungunya virus. Postgrad. 

Med., 89(1054): 440–7.  

FAGBAMI, A. (1978). Human arthropod-

borne virus infections in Nigeria. 

Serological and virological 

investigations and Shaki, Oyo State. 

J. Hyg. Epidemiol. Microbiol. 

Immunol., 22(2): 184-189. 

GÉRARDIN, P., FIANU, A., MICHAULT, 

A., MUSSARD, C., BOUSSAÏD, 

K., ROLLOT, O., GRIVARD. P., 

KASSAB, S., BOUQUILLARD, E., 

BORGHERINI, G., GAÜZÈRE, 

B.A., MALVY, D., BRÉART, G. 

and FAVIER, F. (2013). Predictors 

of Chikungunya rheumatism: a 

prognostic survey ancillary to the 

TELECHIK cohort study. Arthritis 

Res Ther., 15(1): R9.  

HALSTEAD, S. B., UDOMSAKDI, S., 

SCANLON, J. E. & 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Grivard%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23302155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kassab%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23302155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bouquillard%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23302155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Borgherini%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23302155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ga%C3%BCz%C3%A8re%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=23302155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ga%C3%BCz%C3%A8re%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=23302155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malvy%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23302155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Br%C3%A9art%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23302155
https://www.ncbi.nlm.nih.gov/pubmed/?term=Favier%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23302155


Nigerian Veterinary Journal 40(3). 2019 Udeze et al. 

 

 

 

236 

 

ROHITAYODHIN, S. (1969). 

Dengue and Chikungunya virus 

infection in man in Thailand, 1962–

1964. V. Epidemiologic 

observations outside Bangkok. 

American Journal of Tropical 

Medicine and Hygiene 18, 1022–

1033. 

LARAS, K., SUKRI, N.C., LARASATI, 

R.P., BANGS, M.J., KOSIM, R., 

DJAUZI, WANDRA, T., 

MASTER, J., KOSASIH, H., 

HARTATI, S., BECKETT, C., 

SEDYANINGSIH, E.R., 

BEECHAM, H.J. and CORWIN, 

A.L. (2005). Tracking the re-

emergence of epidemic 

chikungunya virus in Indonesia. 

Trans. R. Soc. Trop. Med. Hyg., 99: 

128–141.  

LIUMBRUNO, G.M., CALTERI, D., 

PETROPULACOS, K., MATTIVI, 

A., PO, C., MACINI, P., 

TOMASINI, I., ZUCCHELLI, P., 

SILVESTRI, A.R., SAMBRI, V., 

PUPELLA, S., CATALANO, L., 

PICCININI, V., CALIZZANI, G. 

and GRAZINNI, G. (2008). The 

chikungunya epidemic in Italy and 

its repercussion on the blood 

system. Blood Transfusion, 6: 199–

210. 

LUMSDEN, W.H. (1955). An epidemic of 

virus disease in Southern Province, 

Tanganyika Territory, in 1952–1953 

II. General description and 

epidemiology. Trans. R. Soc. Trop. 

Med. Hyg., 49: 33–37. 

MAVALANKAR, D., SHASTRI, P. and 

RAMAN, P. (2007). Chikungunya 

epidemic in India: a major public-

health disaster. Lancet Infect. Dis., 

7: 304–307.  

NHAN, T.X. and MUSSO, D. (2015). The 

burden of chikungunya in the 

Pacific. Clin. Microbiol. Infect., 

21(6): e47–8.  

ONOJA, A.B., ADENIJI, J.A., OPAYELE, 

A.V. (2016). Yellow fever 

vaccination in Nigeria: Focus on 

Oyo State. Highland Medical 

Research Journal, 16(1);37-41. 

OKOGUN, G.R.A., ANOSIKE, J.C., 

OKERE, A.N. and NWOKE, B.E.B. 

(2005). Ecology of mosquitoes in 

Midwestern Nigeria. J. Vect. Borne 

Dis., 42: 1-8.  

OLAJIGA, O.M., ADESOYE, O.E., 

EMILOLORUN, A.P., ADEYEMI, 

A.J., ADEYEFA, E.O., 

ADERIBIGBE, I.A., ADEJUMO, 

S.A., ADEBIMPE, W.O., 

OPALEYE, O.O., SULE, W.F. and 

OLUWAYELU, D.O. (2017). 

Chikungunya Virus Seroprevalence 

and Associated Factors among 

Hospital Attendees in Two States of 

Southwest Nigeria: A Preliminary 

Assessment. Immunol. Invest., 

46(6): 552-565.  

ONYENEHO, N.G. (2013). Sleeping under 

Insecticide-treated Nets to Prevent 

Malaria in Nigeria: What Do We 

Know? J. Health Popul. Nutr., 

31(2): 243–251.  

PASTORINO, B.1., MUYEMBE-

TAMFUM, J.J., BESSAUD, M., 

TOCK, F., TOLOU, H., DURAND, 



Nigerian Veterinary Journal 40(3). 2019 Udeze et al. 

 

 

 

237 

 

J.P. and PEYREFITTE, C.N. 

(2004). Epidemic resurgence of 

chikungunya virus in Democratic 

Republic of the Congo: 

identification of a new Central 

African strain. J. Med. Virol., 74: 

277–282.  

POWERS, A.M. and LOGUE, C.H. (2007). 

Changing patterns of chikungunya 

virus: re-emergence of a zoonotic 

arbovirus. J. Gen. Virol., 88: 2363–

2377.  

POWERS, A.M., BRAULT, A.C., TESH, 

R.B. and WEAVER, S.C. (2000). 

Re-emergence of Chikungunya and 

O’nyong-nyong viruses: evidence 

for distinct geographical lineages 

and distant evolutionary 

relationships. J Gen Virol., 81: 471–

479.  

PRINCE, H.E., SEATON, B.L., MATUD, 

J.L. and BATTERMANA, H.J.F. 

(2015). Chikungunya Virus RNA 

and Antibody Testing at a National 

Reference Laboratory since the 

Emergence of Chikungunya Virus 

in the Americas. Clin. Vaccine 

Immunol., 22: 291–297.  

ROBINSON, M.C. (1955). An epidemic of 

virus disease in Southern Province, 

Tanganyika Territory, in 1952–1953 

I. Clinical features. Trans. R. Soc. 

Trop. Med. Hyg., 49: 28–32. 

ROSS, R.W. (1956). The New epidemic. III. 

The virus: isolation, pathogenic 

properties and relationship to the 

epidemic. J. Hyg., (Lond), 54(2): 

177–91.  

SAXENA, S., SINGH, M., MISHRA, N. and 

LAKSHMI, V. (2006). Resurgence 

of chikungunya virus in India: an 

emerging threat. Euro Surveillance, 

11, E060810.2. 

SCHILTE, C., STAIKOVSKY, F., 

COUDERC, T., MADEC, Y., 

CARPENTIER, F., KASSAB, S., 

ALBERT, M.L., LECUIT, M. and 

MICHAULT, A. (2013). 

Chikungunya Virus-associated 

Long-term Arthralgia: A 36-month 

Prospective Longitudinal Study. 

PLoS Negl. Trop. Dis., 7(3): e2137.  

SCOTT, T.W., AMERASINGHE, P.H., 

MORRISON, A.C., LORENZ, 

L.H., CLARK, G.G., 

STRICKMAN, D., 

KITTAYAPONG, P. and  EDMAN, 

J.D. (2000). Longitudinal studies of 

Aedes aegypti (L.) (Diperta: 

Culicidae) in Thailand and Puerto 

Rico: Blood feeding frequency. J. 

Med. Entomol., 37: 89–101.  

SCOTT, T.W., CHOW, E., STRICKMAN, 

D., KITTAYAPONG, P., WIRTZ, 

R.A. and EDMAN, J.D. (1993). 

Bloodfeeding patterns of Aedes 

aegypti in a rural Thai village. J. 

Med. Entomol., 30: 922–927.  

STAPLES, J.E., BREIMAN, R.F. and 

POWERS, A.M. (2009). 

Chikungunya fever: an 

epidemiological review of a re-

emerging infectious disease. Clin. 

Infect. Dis., 49: 942–948.  

STRAUSS, J.H. and STRAUSS, E.G. 

(1994). The alphaviruses: gene 

expression, replication, and 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kittayapong%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15218911


Nigerian Veterinary Journal 40(3). 2019 Udeze et al. 

 

 

 

238 

 

evolution. Microbiol. Rev., 58(3): 

491–562.  

THIBERVILLE, S.D., BOSSON, V., 

GAUDART, J. (2013). 

Chikungunya fever: a clinical and 

virological investigation of 

outpatients on Reunion Island, 

South-West Indian Ocean. PLoS 

Negl. Trop. Dis., 7(1): e2004. 

THONNON, J., SPIEGEL, A., DIALLO, M., 

DIALLO, A. and FONTENILLE, 

D. (1999). Chikungunya virus 

outbreak in Senegal in 1996 and 

1997. Bull. Soc. Pathol. Exot., 92: 

79–82.  

TITHER, P.H. (2014). Preventing dengue 

and chikungunya fever among 

international travelers. J. Am. Acad. 

Nurse. Pract., 26: 584–594.  

VAZEILLE, M., JEANNIN, C., MARTIN, 

E., SCHAFFNER, F. and 

FAILLOUX, A.B. (2008). 

Chikungunya: a risk for 

Mediterranean countries? Acta 

Trop., 105: 200–202.  

WATSON, R. (2007). Europe witnesses first 

local transmission of chikungunya 

fever in Italy. BMJ, 335: 532–533.  

WATTS, D.M., BURKE, D.S., HARRISON, 

B.A., WHITEMIRE, R. and 

NISALAK, A. (1987). Effect of 

temperature on the vector efficiency 

of Aedes aegypti for dengue 2 virus. 

Am. J. Trop. Med. Hyg., 36: 143–

152.  

WEAVER, S.C. (2014). Arrival of 

chikungunya virus in the new world: 

prospects for spread and impact on 

public health. PLoS Negl. Trop. 

Dis., 8(6): e2921.  

 


