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Culex pipiensmosquitoes thrive in temperate and tropical areas and 

serve as efficient vectors of Wuchereria bancrofti the causativeagent of 

Bancroftian lymphatic filariasis. The antifilarial effect of Manzamine-

A, oneof unique alkaloid groups isolated from indo-pacific sponges 

was evaluated by exposing the mosquito vectors that were treated with 

this drug to human individual infected with W.bancrofti as well as 

untreated mosquitoes. After the extrinsic incubation period of the 

nematode parasites, random samples of the fed mosquitoes were 

dissected to determine the infection rate. The survival rate of 

mosquitoes infected with microfilaria (mf) was calculated for both 

treated and control group. In addition, another group of mosquitoes 

were examined ultrastructurally to compare between the microfilarial 

course in both treated and untreated mosquitoes. Analysis of results 

indicated that Manzamine-A reduced the infection rate and the mf in 

the infected once didn't penetrate the mosquito midgut to reach the 

thoracic muscles, the site from which the filarial larval stagesdevelops 

and moves to the head to be transmitted to the next host during a 

subsequent blood meal. 
                  Copy Right, IJAR, 2016,. All rights reserved. 
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Introduction: 
Wuchereria bancrofti is one of three mosquito-borne nematodes that cause lymphatic filariasis. Over 120 million 

people around the world are infected with W.bancrofti and another 1.2 billion are at risk (WHO, 2012). The 

pathogenesis of lymphatic filariasis is linked to host inflammation invoked the death of the parasite, resulting in 

altered lymphatic system and the abnormal enlargement of limbs and male genitalia, causing pain and severe 

disability (Al-Abd et al., 2013). Culex pipiens is principle vector of W.bancrafti in urban areas of Africa. This 

species oviposit in stagnant polluted water, and populations are increasing and expanding due to urbanization, 

irrigation and in the Nile Delta, creation of Aswan High Dam (Michalski et al., 2010). As infectious diseases evolve 

and develop resistance to existing pharmaceuticals, the marine environment represents a treasure of useful products 

a waiting discovery for the treatment of fungal, parasitic, bacterial and viral diseases. A small number of marine 

plants, animals and microbes have already yielded more than 12000 novel chemicals, with hundreds of new 

compounds still being discovered every year (Donia and Hamann, 2003). One of these chemicals is Manzamine-A, 

which belongs to a group of unique Beta-carboline alkaloids isolated from Indo-pacific sponges of genus Haliclona. 

These compounds exhibit a diverse range of bioactivities including cytotoxicity, insecticidal, antibacterial and 

antimalarial activities.  
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Materials and methods: 
Mosquito rearing: 

The colony of Culex pipienswas established from larvae and pupae obtained from breeding sites in Abu Rawash, 

Giza Governorate, Egypt.Twenty-fiveindividuals of 3
rd

 instar larvae from the second generation were placed in 

plastic cups (diameter 12cm x height 7cm) containing 250 ml of Manzamine-A solution. Another group of larvae 

with the same number were placed in 250 ml dechlorinated tap water as control. The larvae were daily provided 

with fish food as a diet, which proved to be the most preferable food for their development and a well female 

fecundity (Kasap and Demirhan, 1992). The emerged adult females were provided with 10% sugar solution on 

cotton pads. 

 

The test compound: 

The antiparasitic compound used in this work was Manzamine-A, polycyclic marine-derived alkaloids, isolated from 

the sponge Haliclonasp. It was from sigma chemical Co. with suggested used concentration: 0.5-1 g/ml. It was 

solubilized in dimethyl sulfoxide (DMSO) and kept in a refrigerator under sterilized conditions. The concentration 

used for treatment was 1 g/ml.  

 

Parasites and Parasite exposure: 

Source of mf for this study was a volunteer that was acquainted with the details of the study and the nature of her 

participation. Before exposure to the infected volunteer, the mosquito females emerged from Manzamine-treated and 

untreated larvae were starved for 24h. The starved females were exposed to volunteer hand and forearm for 20-30 

minutes. The infection of the vectors was conducted between 10 PM and midnight (the peak of microfilaraemia 

activity), Rocha et al., 1991.After exposure the engorged mosquitoes were maintained according to standard 

procedures in the laboratory at 27C. 

 

Calculation of the infection rate: 

Ten engorged mosquitoes were anaesthetized and each female was dissected separately after removal of wings and 

legs for detection of W. bancroftimf. The mosquito’s head, thorax and abdomen were teased  

a part in saline and were examined carefully under binocular microscope and the infection rate was calculated 

according to Hassan et al., 2013, as following: 
Number of infected mosquitoes 

Infection rate  = –––––––––––––––––––––––––––––– x 100 
Total number of dissected mosquitoes 

 

Calculation of survival rate: 

Twenty-five females of both Manzamine-treated and untreated mosquitoes were maintained in plastic cups covered 

with gauze netting and fed on 10% sugar solution and held for 14 days post blood meal (PBM). Dead mosquitoes 

were counted and removed daily (Hassan et al., 2013) survival rates were calculated according to the following 

equation:  
Number of mosquitoes survived for 14 days 

Survival rate  =–––––––––––––––––––––––––––––––––– x 100 
Number of maintainedmosquitoes 

 

Transmission electron microscopy: 

Treated and control females were dissected PBM. Grids were examined by JEOL JEM 1010 using image analysis 

document at Al-Azhar University Regional Center for Mycology and Biotechnology. 

 

Results: 
The infection rates with Wuchereriabancrofti in females of Culex pipiens that emerged from 3

rd
 larval instar which 

treated with Manzamine-A as well as the untreated ones were shown in table 1 and figure 1. The treatment with 

Manzamine-A resulted in reduction of the infection rate, that it was 90% in untreated group while the treated group 

recorded 70%. 

 

Table 1:Infection rates of C. pipiens females post blood feeding on W. bancrofti microfilaraemic volunteer. 
 

Treatments No. of dissected mosquitoes No. of infected mosquitoes Infection rate*(%) 

Control 10 9 90 

Manzamine-A 10 7 70 
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*Infection rate = No. of infected mosquitoes / Total No. of dissected mosquitoes X100. 

 

 
Fig. (1): Infection rates of C. pipiens females post blood feeding on W. bancrofti microfilaraemic volunteer. 

 

Data given in table (2) and Figure (2) illustrated the survival rates of C. pipiens females emerged from both treated and 

untreated larvae. The data revealed elevation in survival rate of the treated group (20% compared with 12% in control group). 

 

Table 2: Survival rates of C. pipiens females post blood feeding on W. bancrofti microfilaraemic volunteer. 
 

Treatments No. of  maintained females Mosquitoes survived for 14 days Survival rate*(%) 

Control 25 3 12 

Manzamine-A 25 5 20 

*Survival rate = No. ofmosquitoes survived for 14 days PBM/ No. ofmaintained mosquitoesX 100. 

 

 
Fig. (2):Survival rates of C.pipiens females post blood feeding on W. bancrofti microfilaraemic volunteer. 

 

The four provided electron micrographs (Figs. 3-6) showed the difference of the filaria presence in the midgut and indirect 

flight muscles of C. pipiens females emerged from both treated and untreated larvae. The micrograph of figure 3 illustrated 

transversely sectioned midgut of a female emerged from normal larva with microfilariae that succeeded in penetration of the 

midgut to the hemolymph to migrate and develop in the indirect flight muscles as shown in micrograph 4. 

 

In contrast to the two previous micrographs, figs. 5 and 6 showed that the microfilariae did not penetrate the borders of the 

midgut and failed to reach the flight muscles. This means that Manzamine-A has an effect on the motility of the parasite and 

prevents it from reaching the flight muscles.Micrograph 6 showed the tracheoles dispersed between the fibrils of the muscles.  
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Fig. 3: An electron micrograph of midgut in C. pipiensfemale emerged from untreated larva. 

X 4000. 

 
Fig. 4: An electron micrograph of transversely sectioned indirect flight muscles in the thorax of C. pipiens female 

emerged from untreated larva. X 5000 

 
Fig. 5:An electron micrograph of midgut in C. pipiens female emerged from larva treated with Manzamine-A. 

X8000 

mf 



ISSN: 2320-5407                                                                                  Int. J. Adv. Res. 4(9), 1627-1632 

1631 
 

 
Fig.6:An electron micrograph of transversely sectioned midgut flight muscles in the thorax of C. pipiens female 

emerged from larva treated with Manzamine-A. X 8000 

Discussion: 
In recent years the marine environment has emerged as a promising source for new lead drugs to combat various 

infectious diseases (El-Sayed et al., 1996). Haliclona sp. are marine demosponge of family Chalinidae in the animal 

kingdom. The biological activity of these sponges is said to be due to the presence of novel sterols, metabolites 

including steroids, terpenoids, alkaloids, cyclic peptides, and unsaturated fatty acids. Further analysis on the 

chromatographic fraction revealed the presence of a mixture of four alkaloids, namely, mimosamycin, 

xestosponging C, xestosponging D and araguspongin C (Gupta et al., 2012).The fairly common and easily isolated 

alkaloids from these sponges that are known commercially as the manzamines show dramatic and unexpected 

improvements in activity against nematodes, malaria, viruses and bacteria (Hamann and El-Sayed, 2004). 

 

The present work provides experimental support for the antifilarial effect of Manzamine-A, that the treatment of 

Culexpipiens mosquitoes with this drug reduced the infection rate with Wuchereriabancrofti. This result agreed with 

Gupta et al. (2012) and Lakshmi et al. (2009) who reported the antifilarial activity of alkaloids extracted 

fromHaliclonasp. against different filarial types and stages.  

 

In a susceptible host, W.bancroftimicrofilariae migrate from the midgut and develop in the indirect flight muscles. 

The metamorphosis from the mf to infectious L3 stage-a process that necessitates a physical transformation from mf 

to sausage-shaped first stage larvae L1, and two subsequent molting events. Under optimal conditions, development 

takes approximately 10-12 days and the parasites increase in size 4-6 times (Bartholomay and Christensen, 2002). 

The ultrastructure microscopy of the normal mosquito female in the present work demonstrated this course of the 

parasite, that the electron micrographs showed the penetration of the mosquito’s midgut by mf and the presence of 

larvae in the indirect flight muscles. On the other hand the electron micrographs of a female emerged from treated 

mosquito larva showed the failure of mf to reach the muscles. Gupta et al. 2012 found that the sponge alkaloids 

affect the motility of filaria as a mechanism of antifilarial activity that may explain the present work findings.  

 

The parasite development is not benign process; W. bancrofti microfilariae inflict debilitating or even lethal damage 

on the mosquito hosts by disrupting normal cellular and physiological processes in the flight muscles (Bartholomay 

2014). These effects supported the present work data, that the survival rate of the normal female mosquitoes was 

less than that of females emerged from treated larvae. In mosquitoes, midgut infection and escape barriers that have 

been described include inhospitable chemical environment of midgut lumen that destroys incoming parasites (Higgs 

2004).The treatment of mosquito larvae with Manzamine-A might change the chemical environment of midgut 

resulting in incapability of the mf to escape from the midgut and transform to infectious L3 stage.  

 

References: 
1. Al-Abd, N.M., Nor, Z.M., Al-Adhroey, A.H., Suhaimi, A. and Sivanandam, S. (2013): Recent advances on the 

use of biochemical extracts as filaricidal agents. Evid. Based. Complement. Alternat. Med., 1: 1-13. 

2. Bartholomay, L.C. and Christensen, B.M. (2002): Vector-parasite interactions in mosquito-borne filariasis. 

World class parasites. 5: 9-19. 

3. Bartholomay, L.C.(2014): Infection barriers and responses in mosquito-filarial worm infection. Curr.Opin. 

Insect. Sci., 3: 37-42. 

Tracheoles  



ISSN: 2320-5407                                                                                  Int. J. Adv. Res. 4(9), 1627-1632 

1632 
 

4. Donia, M. and Hamann, M. (2003): Marine natural products and their potential applications as anti-infective 

agents. Infect. Dis. 3: 338-348. 

5. El-Sayed, K.A., Dunbar, C.D., Goins, K.D., Cordova, C.R., Perry, T.L.; Wesson, K.J., Sanders, S.C., Janus, 

S.A. and Hamann, M.T.(1996): The marine environment: A resource for prototype antimalarial agents. J. Nat. 

Toxins. 5: 261-285. 

6. Gupta, J., Misra, S., Mishra, S.K., Srivastava, S., Srivastava, M.N., Lakshmi, V. and Misra–Bhattachary, S. 

(2012): Antifilarial activity of marine spongeHaliclona oculata against experimental Brugiamalayi infection. 

Exp. Parasitol. 130(4): 449-455. 

7. Hamann, M.T. and El-Sayed, K.A. (2004): Manzamines for treatment of drug resistant infection. Patent 

application publication. US 20040019029 A1. 

8. Hassan, M.I., Fouda, M.A., Hammad, K.M. and Hasaballah, A.I. (2013): Effects of Midgut Bacteria and two 

protease inhibitors on the transmission of Wuchereria bancrofti by the mosquito vector, Culex pipiens. J. Egypt. 

Soc. Parasitol. 43(2): 553-559. 

9. Higgs, S.(2004): How do mosquito vectors live with their viruses? Microbe -vector interactions in vector-borne 

diseases. Cambridge, U.K: Cambridge University press: 103-138.  

10. Kasap, M. and Demirhan, O. (1992): The effect of various larval foods on the rate of adult emergence and 

fecundity of mosquitoes. Turki. Parasitol. Dergisi. 161:87-97. 

11. Lakshmi, V., Srivastava, S., Kumar-Mishra, S.,Misra, S., Verma, M. and Misra-Bhattacharya, S.(2009): In vitro 

and in vivo antifilarial potential of marine sponge, Haliclona exigua against human lymphatic filarial parasite 

Brugia malayi.  Parasitol. Res. 105(5): 1295-1301. 

12. Michalski, M.L., Erickson, S.M., Bartholomay, L.C. and Christensen, B.M. (2010): Midgut barrier imparts 

selective resistance to filarial worm infection in Culex pipiens.PLoS. Negl. Trop. Dis. 4(11):1-8. 

13. Rocha, E.M., Fontes, G., Vergetti, G., Santos, A.C.B. and Fireman F.A.T. (1991): Periodicidade de 

microfiláriase de Wuchereria bancrofti emfilarióticos autoctones de Maceió-Alagoas. Rev. Inst. Med. Trop. S. 

Paulo 22: 33-35. 

14. WHO (2012): Lymphatic filariasis, World Health Organization, Geneva, Switzerland. 
 


	tittle
	Introduction
	Materials
	Results
	Discussion
	References

