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ABSTRACT 

Bancroftian filariasis in Nigeria is endemic with 22.1% of the population thought to be 

infected. The main mosquito genera involved in Wuchereria bancrofti transmission are 

Anopheles and Culex. The study was envisaged to compare the infectivity rates of 

Bancroftian filariasis vectors between the high transmission (rainy) and the low transmission 

(dry) seasons. Mosquitoes were sampled from houses and compared from two sentinel sites, 

Mgbabeluzor and Obeagu Ibom in Ebonyi State, Nigeria. Day resting indoor collection (DRI) 

by Aspirator and pyrethrum spray catch (PSC) were used to collect mosquitoes between 7:00 

am and 11:00am. After morphological identification, female mosquitoes were dissected in 

search for infective (L3) larvae of W. bancrofti. A total of 1,437 female mosquitoes were 

dissected. Infectivity rates of vectors in Mgbabeluzor were 1.05% and 0.92% in rainy and dry 

seasons respectively, whereas in Obeagu Ibom, these were 2.31% and 2.37% respectively. 

There was no significant difference in the infectivity rates between the two seasons in both 

Mgbabeluzor and Obeagu Ibom villages (p>0.05). Anopheles funestus was the main vector in 

both study sites followed by Anopheles gambiae senso lato (s.l) and Culex quinquefasciatus. 

Vector infectivity rates were independent of seasons and the presence of transmitting vectors 

could be responsible for these observations. 
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INTRODUCTION 

Lymphatic filariasis (LF), a disease caused 

by filarial parasite (Wuchereria bancrofti, 

Brugia malayi and B. timori) is a major 

health problem with nearly 1.2billion 

people living in endemic areas and 120 

million having the clinical disease 

worldwide (Shenoy et al., 1998). In 

Africa, infections are caused exclusively 

by Wuchereria bancrofti (Michael and 

Bundy, 1997) which is the most 

widespread and common species of human 

filariasis (Sasa, 1976), hence, the name 

bancroftian filariasis. 

Nigeria is the third most endemic country 

in the world (after India and Indonesia) 

with an estimated 22.1% of the population 

thought to be infected (Eigege et al., 

2002). Studies by several investigators 

have implicated members of Anopheles 

and Culicine species in different ecological 

zones of the world. However, the 

epidemiology in Nigeria is somewhat 

difference, arising from the abundance of 

these proven mosquito species in different 

ecological regions 
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(Taylor, 1930; Kershaw et al., 1953; 

Service, 1963; Anosike et al., 2003; 

Amadi and Udonsi, 2004; Mbah and 

Njoku, 2004; Awolola et al., 2006).  

In Nigeria, the prevalence or filariasis 

index is more in the south being of some 

medical importance only in the more 

densely populated provinces of southeast 

(Acholonu, 1980) than in the north. The 

prevalence in human population elsewhere 

has been found to be lowest in areas with 

the highest rain fall and highest population 

density (Wijers, 1977). However, no 

explanation was given to these 

observations as regards vector infectivity 

or infection rates. In an entomological 

survey in Mambrui and Jaribuni districts 

of Kenya, the peak transmission was 

during the long rains and after the short 

rains in the latter (Wijers and Kiilu, 1977). 

In the same study, it was found that during 

the hot dry season, transmission was 

interrupted in Mambrui district but was 

slow in Jaribuni district. In related study, it 

was concluded that the transmission 

season of LF coincides with the long rains 

during which Anopheles vectors were 

abundant (Wijers and Kaleli, 1984), but 

the comparison between vector infectivity 

rates in the wet and dry seasons was rather 

conspicuously absent. This study was 

therefore conducted in Abakaliki, Ebonyi 

State with the aim of determining the 

difference in vector infectivity rates 

between the seasons (wet and dry). It is 

envisaged that the result will provide 

relevant information which may provide 

further impetus to the on-going control 

efforts and to support future campaigns 

aimed at eliminating filariasis. 

MATERIALS AND METHODS 

Study Sites: 

This study which formed part of a larger 

investigation on aspects of transmission 

dynamics of LF was undertaken in 2 

sentinel villages; Obeagu Ibom and 

Mgbabeluzor of Abakaliki (Lat. 7
0
30

1
-

8
0
18

1
N and Long. 5

0
36

1
-6

0
15

1
E). The 

ecology of the area has been described in 

details by Amaechi et al (2013). The 

Carter Center (2009) provided the 

epidemiological framework for this study. 

These villages had microfilariae (mf) 

prevalence of 36% and 21%. They are 

typical and represented the highest 

filariasis-endemic villages in Nigeria. 

Inhabitants of these areas are Ibos of 

Nigeria whose main occupation is 

subsistence farming. Their houses are 

predominantly constructed with mud and 

floors and thatched roofs. In these 

communities, villagers both old and young 

are constantly exposed to the bites of these 

LF vectors. 

Mosquito Sampling Technique 

Mosquito collection was done twice 

monthly during the morning between 

7:00am and 11:00am in the rainy season 

(July-September) and the dry season 

(October-December). Two methods were 

concurrently used for adult mosquito 

collections in order to increase the catch in 

terms of mosquito physiological status, i.e. 

gravid, blood fed and unfed as well as 

catering for the differences in feeding and 

resting behaviour of various species of the 

filariasis vectors. The first method was day 

resting indoor collection (DRI) by 

aspirator and the second was pyrethrum 

spray catch (PSC) as described by WHO 

(1975). In all, 20 houses each selected 

randomly from the total houses numbered 

during advocacy visits were used. Even 

and odd numbered houses were used for 

PSC and aspirator catches respectively. 

Two rooms from each selected compound 

that were slept in the previous night were 

used for mosquito collections as described 

elsewhere (Mboera et al., 2006; Kasili et 

al., 2009). Prior to the day, the villagers 

were informed not to open their windows 
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in the morning. Records were also taken 

on time and number of species caught, 

compound number and number of rooms 

sprayed, number of persons sleeping in a 

room and use of mosquito preventive 

measures. Collected mosquitoes were 

stored in petri dishes lined with moist 

cotton wool and transported to the 

temporary dissection center for further 

processing.  

Mosquito Processing Technique 

Mosquitoes that were still alive (caught by 

DRI) were killed by chloroform. Dead 

mosquitoes were then sorted out into 

different species based on their 

morphological characteristics (Gillet, 

1972; Emukah et al., 2009). During 

dissection, mosquitoes were separated into 

body sections (the head, thorax and 

abdomen) on the same slide with forceps 

and needles under a microscope. Dissected 

specimens were examined for W. bancrofti 

larvae stages (L1, L2 and L3). Parasite 

identification was done on observation 

(Chandler and Read, 1969). Infection and 

infectivity rates were calculated as 

follows; (1) Infectivity rate= No of 

mosquito carrying L3/ No dissected ×100. 

(2) Infection rate= No of mosquito 

carrying L1, L2 and L3/ No dissected ×100. 

DATA ANALYSIS 

Chi-Square was used to compare the 

infectivity rates of mosquito vectors 

between wet and dry seasons, the two 

study sites and the mosquito vectors 

species. 5% (p>0.05) was regarded as an 

acceptable level of significance. 

RESULTS 

A total of 1,437 female mosquitoes were 

dissected in the study. Table 1 shows the 

infection and infectivity rates of mosquito 

vectors in Mgbabeluzor. Infection rates 

were 1.57% and 0.92% in the rainy and 

dry seasons respectively. Infectivity rates 

were 1.05% for wet and 0.92% for dry 

season. Table 2 shows the infection and 

infectivity rates of mosquito vectors in 

Obeagu Ibom. Infection rates were 2.82% 

and 3.85% in wet and dry season 

respectively. Infectivity rates were 2.31% 

for wet season and 2.37% for dry season. 

The infectivity rates were not significantly 

different between the wet and dry seasons 

in both Obeagu Ibom (X
2
= 1.275, p>0.05) 

and Mgbabeluzor (X
2
=5.05, p>0.05). 

Similarly, the overall vectors infectivity 

rates between the two study sites in both 

the wet and dry seasons were insignificant. 

Considering the infectivity rates of vector 

species independently, the order of vector 

importance of the three main vectors in the 

study sites was An. funestus, An. gambiae 

and Cx. quinquefasciatus. This was the 

trend in both seasons. An. gambiae was the 

predominant species in the study sites and 

also in both seasons (Tables 1 and2). The 

highest number of infective larvae per 

mosquito in Mgbabeluzor was 3 with an 

average of 1 which occurred in wet season. 

There was only one infective mosquito 

(An. gambiae) in dry season with only 3 

infective larvae recorded. In Obeagu Ibom, 

the highest number of infective larvae per 

mosquito was 8(found in An. funestus), 

with an average of 4 during wet season. 

During dry season, the highest infective 

larvae was 4 (found in An. gambiae), with 

an average of 2. The only infective larvae 

on Cx. quinquefasciatus was found in the 

dry season.  

Using Chi-Square test with yates’ 

correction, statistical significant difference 

in infectivity rates were found between An. 

gambiae and An. funestus (p<0.05). 

However, there was no significant 

difference between the infectivity rates of 

Anopheles species and Cx. 

quinquefasciatus (p>0.05). 
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Table 1: Infection and infectivity rates of mosquito vectors in Mgbabeluzor during the 

transmission (July-September) and non-transmission (October-December) 2010 seasons 

 

Mosquito species No. 

dissected 

No. containing larvae stages 

L1             L2             L3 

        Rates (%)  

 

Infection         Infective 

Rainy Season    

An gambiae 268 0                1               3 1.49                        1.12 

An. funestus 86 1                0               1 2.33                        1.16 

Cx. quinquefasciatus 11 0                0               0       0.00                        0.00 

Mn. africana 17 0                0               0 0.00                        0.00 

Total 382 1                1               4 1.57                        1.05 

Dry season    

An. gambae 205 0                0               3 1.40                        1.46 

An. funestus 44 0                0               0 0.00                        0.00 

Cx. quinquefasciatus 43 0                0               0 0.00                        0.00 

Mn. africana 35 0                0               0  0.00                        0.00 

Total 327 0                0               3  0.92                        0.92 

 

 

Table 2: Infection and infectivity rates of mosquito vectors in Obeagu Ibom during the 

transmission (July-September) and non-transmission (October-December) 2010 seasons 

 

Mosquito species No. 

dissected 

No. containing larvae stages 

L1             L2              L3 

      Rates (%)  

 

Infection         Infective 

Rainy Season    

An gambiae 250 0                2               1 1.20                        1.12 

An. funestus 93 0                0               8 8.60                        1.16 

Cx. quinquefasciatus 23 0                0               0       0.00                        0.00 

Mn. africana 24 0                0               0 0.00                        0.00 

Total 390 0                2               9 2.82                        1.05 

Dry season    

An. gambae 205 3                1               4 3.90                        1.46 

An. funestus 76 1                0               3 5.26                        0.00 

Cx. quinquefasciatus 39 0                0               1 2.56                        0.00 

Mn. africana 18 0                0               0  0.00                        0.00 

Total 338 4                1               8  3.85                        2.37 
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Table 3: Comparison of filarial infectivity rates between mosquito vectors of LF in the study 

areas during the transmission (July-September) and non-transmission (October-December) 

2010 seasons. 

 

Species               Filarial   Infective 

 

-ve                     +ve                       p* 

An. gambiae 918                     10                       S 

An. funestus 287                     12 

An. gambiae 918                     10                       NS 

Cx. quinquefasciatus 115                      1 

An. funestus 287                     12                       NS 

Cx. quinquefasciatus 115                      1 

 

Key: P*= Chi-Square with Yates’ correction 

       NS= not significant, p>0.05 

       S= significant, p<0.05 

DISCUSSION 

The results of the study have shown the 

roles of the triad (An. funestus, An. 

gambiae and Cx. quinquefasciatus) in LF 

transmission in the study areas. Mosquito 

infectivity rates were found to be similar 

for both seasons contrary to previous 

findings in Kenyan coast (Wijers and 

Kiilu, 1977; Kasili et al., 2009) and in 

Philippines (Valeza and Grove, 1979) 

where vector infectivity rates were low 

during the dry season and high in the wet 

season, though in areas of different 

ecological settings. This observation may 

reflect human behaviour and indicated 

similar access to mf by the vectors in hosts 

which facilitate vectoral capacity. Human 

activities involving exposure risk such as 

exposure during sleeping, nocturnal 

outdoor meetings and storytelling were 

similar for both seasons and have been 

noted to increase human-vector contacts 

(Nwoke, 1996). The first author of this 

paper have had on- the –spot observation 

of some villagers whose job places at risk 

(vigilantee and hired labourers) with body 

parts exposed while on duty on both 

seasons. Besides, the study areas are rural 

villages with similar ecological settings. 

The absence of significant differences in 

infectivity rates between Anopheles 

species and Cx. quinquefasciatus may as 

well reflect that both showed strong 

endophagic-endophilic tendencies which 

are critical in transmission (Pailly et al., 

1995).The only significant difference in 

the infectivity rates of vectors was 

between An. gambiae and An. funestus in 

both seasons. This finding in vectoral 

capacity is hard to explain as the two 

species are highly endophilic and 

anthropophilic (Gillies and Coetzee, 1987; 

Mnzava et al., 1989). Nevertheless, biting 

behaviour of vectors could change with 

time being influenced by changes in bio-

ecological conditions. Also, the results 

were based on samples from different 

villages with contrasting proportions of the 

vectors. There is also difference in 

filariasis-frequency (The Carter Center, 

2009) The results further depicted these 

species as the most important vectors of 

LF in terms of infectivity rates in rural 

communities (Onwuliri and Anosike, 
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1989; Lenhert et al., 2007) and also 

confirms the evidence that their infectivity 

status  in the last seven decades has not 

changed considerably in rural African 

communities (Taylor, 1930; Kuhlow, 

1987).This underscores the wide spread 

neglect of basic sanitation services in the 

areas. These increases in proportion of An. 

gambiae in Obeagu Ibom did not however, 

necessarily increase infectivity rates in the 

wet season. In Mgbabeluzor, there was 

appreciable difference in the number of 

An. funestus. Gillies and Cozetee (1987) 

had posited that the An. funestus group 

may be as problematic as An. gambiae 

though restricted to habitat choice. This 

fact could explain its role in Obeagu Ibom 

for both seasons. Previous works has 

shown that An. gambiae stricto senso (s.s) 

mosquitoes are known to predominate in 

wet season whereas An. arabiensis are 

mainly found in the dry season (White, 

1974). The predominant status of An. 

gambiae in the areas and in both seasons 

which could be attributable to increased 

tolerance and endophilic habit however, 

demands for identification beyond 

morphological level to ascertain the 

contribution of sibling species in LF 

transmission. 

Cx. quinquefasciatus have been known to 

have reduced longevity in the dry season 

(Wijers, 1977). Therefore even if their 

numbers could be high, they may not live 

long to support W. bancrofti infective 

larvae. In the current study, Cx. 

quinquefasciatus was few in number with 

low infectivity rate. These mosquitoes 

ingest more mf of W. bancofti than 

Anopheles species when feeding on blood 

of infected persons because they take 

larger volume of blood (Kasili et al., 

2009). Since microfilariae are pathogenic 

to the vectors, high mortality is expected 

in endemic areas with high microfilarial 

rates in human population. So even though 

Cx. quinquefasciatus could be many in 

numbers, very few may live to be 

infective. This is why these mosquitoes are 

likely to have a lower contribution to 

infectivity rates. Only one was found to be 

infective during the dry season in the 

study. Regardless of proportion infective, 

its appreciable proportions and 

involvement together with Anopheles 

species indicated changed sanitary 

condition in the area. For instance, 

permanent breeding sites like foul water 

bodies for cassava fermentation and local 

sponge making from palm oil heads which 

are known to support the breeding of 

Culex mosquitoes abound. In Mgbabeluzor 

and Obeagu Ibom, An. gambiae were more 

abundant in the wet season than in the dry 

season. The number of An. funestus in 

Mgbabeluzor declined during dry season 

probably because their breeding sites were 

mainly clear water and vegetation near the 

water source which were rare in dry 

season. The decrease in Cx. 

quinquefasciatus in the dry season in 

Mgbabeluzor was not surprising because it 

is a rural area without open polluted water 

trenches and also lack bathrooms in or 

around the houses, leaving few breeding 

sites for this species. Apparently the 

abundance of An. gambiae and An. 

funestus was highly influenced by the rains 

with large numbers appearing during the 

long rains and very few during the drier 

months. In both study areas, Cx. 

quinquefasciatus was present although not 

the most important in the transmission of 

W. bancrofti. Therefore, it appears that the 

great risk of infection from infective 

mosquitoes in both Mgbabeluzor and 

Obeagu Ibom is due to the bites of 

Anopheles species.  Though it has been 

reported that Cx. quinquefasciatus is an 

urban vector (Nnochiri, 1975) and could 

serve as a potential vector for urban cities 

(Onwuliri and Anosike, 1989), results of 

this study indicated that in these rural areas 

it is a contributing vector of filariasis 

transmission. 
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CONCLUSION 

No difference in the infectivity rates of 

Bancroftian filariasis vectors between the 

rainy and dry season is dependent on 

actual transmitting vectors abundance as 

well as biting habits rather than mere 

vector abundance. Based on vector 

infectivity rates, no variation between the 

two seasons and the presence of 

transmitting vectors could be the main 

reason for this. This knowledge is 

important in vector control, a potential 

component of the global alliance to 

eliminate LF. 
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