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Effects of Heavy Metals on Mortality and Metabolite Changes
in Mosquitoes, Culex pipiens pallens (Diptera: Culicidae)

Su Mi Lee and Byung Sik Shin*

Department of Biology, Changwon National University, Changwon 51140, Republic of Korea

Abstract - To investigate the effect of heavy metals (Cu, Cd, Hg, Pb, Zn) on mosquito Culex
pipiens, 50% lethal concentration (L.Cso) concentration, total lipid content, lipid content composition,
and total protein content were measured. The results showed that the Hg L.Cso was 0.45 mg kg_1
and the Hg toxicity was higher than the other metals. The results also showed that cadmium (Cd)
significantly retarded the growth of mosquito larvae among the tested heavy metals. Six types of
lipid bands were isolated from mosquito samples exposed to heavy metals, and five of them were
identified (phospholipid, cholesterol, fatty acid, triglyceride, and cholesterol ester). The total lipid
content of all treatments decreased compared to the control. In addition, the protein content of the
control group (0.51 mg ind._l) was higher than that of the treated group, and the protein content
of the larvae treated with Hg and Cd was very low. In conclusion, heavy metals not only lower the
survival rate of mosquitoes, but also affect the protein content and lipids in the mosquito’s body,
thereby causing growth inhibition. These results indicate that heavy metal contamination will
affect the size of mosquito population by inhibiting the survival and growth of mosquitoes, and
it is expected that it can be used to measure the degree of contamination using mosquito through
subsequent studies.
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Fig. 1. LCso values (mg kg_') of the heavy metals exposed to 24
hours of Culex pipiens pallens larvae.
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Fig. 2. Effects of the heavy metals on duration of pupation of Cu-
lex pipiens pallens larvae.
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Fig. 3. Total lipid contents (mg ind.”") in developmental stages of
Culex pipiens pallens exposed to heavy metals.
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Control Cd Cu Hg Pb Zn

Control Cd Cu Ha Pb Zn

Fig. 4. TLC of lipid during developmental stages of Culex pipiens pallens exposed to heavy metals. *PL: Phospholipid, CL: Cholesterol,
FAA: Fatty acid TG: Triglyceride, CE: Cholesterol ester, UK: Unknown.
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Fig. 5. Schematic of lipid compositions (%) in larval and pupal
stage of Culex pipiens pallens compared to control and ex-
posed to heavy metals (above: Larva, under: Pupa). *PL:
Phospholipid, CL: Cholesterol, FAA: Fatty acid, TG: Tri-
glyceride, CE: Cholesterol ester, UK: Unkno.
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Protein contents (mgfind.)
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Fig. 6. Total protein contents (mg ind.”") in 4th instar larvae and
pupae of Culex pipiens pallens exposed to heavy metals.
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