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Southeast Asian J Trop Med Public Health. 2005 Nov;36(6):1423-31. Efficacy of repellent products against caged and free flying Anopheles stephensi mosquitoes. Trongtokit Y, Curtis CF, Rongsriyam Y. London School of Hygiene and Tropical Medicine, London, UK



The efficacy of 9 repellents (8 commercial repellents and one product under development) was evaluated on the skin at dosages of 0.65 and 1.7 mg of product/cm2, the latter dosage being the industrial standard for deet based repellents. The repellents were applied to the arm or lower leg of a human subject and tested against Anopheles stephensi in a cage or flying freely in a mosquito-proof room. In the cage tests, a product with 20% p-menthane-3, 8-diol (PMD) active ingredient provided complete repellency for 7-8 hours, while with 10% PMD had complete repellency for only 30 minutes. The natural oils of clove (Syzygium aromaticum) (10% active ingredient) plus makaen (Zanthoxylum limonella) (10% active ingredient) gave protection for 45 hours. In the case of free flying mosquitoes, products with 20% and 30% PMD gave complete protection for 11-12 hours at a dosage of 1.7 mg/cm2 or 6 hours at half the dosage, while the product with 10% PMD afforded protection for less than 2 hours. At the higher dosage rate 40% citronella and hydroxyethyl isobutyl piperidine carboxylate, a new synthetic compound, provided complete repellency for 7 hours. Fifty percent deet (N,N-diethyl-3-methylbenzamide) was effective for 30 hours if left undisturbed on the skin. Publication Types: Comparative Study Research Support, Non-U.S. Gov’t PMID: 16610644 [PubMed - indexed for MEDLINE] Phytother Res. 2005 Apr;19(4):303-9. Comparative repellency of 38 essential oils against mosquito bites. Trongtokit Y, Rongsriyam Y, Komalamisra N, Apiwathnasorn C. Department of Medical Entomology, Faculty of Tropical Medicine, Mahidol University, Bangkok, Thailand.



The mosquito repellent activity of 38 essential oils from plants at three concentrations was screened against the mosquito Aedes aegypti under laboratory conditions using human subjects. On a volunteer’s forearm, 0.1 mL of oil was applied per 30 cm2 of exposed skin. When the tested oils were applied at a 10% or 50% concentration, none of them prevented mosquito bites for as long as 2 h, but the undiluted oils of Cymbopogon nardus (citronella), Pogostemon cablin (patchuli), Syzygium aromaticum (clove) and Zanthoxylum limonella (Thai name: makaen) were the most effective and provided 2 h of complete repellency. From these initial results, three concentrations (10%, 50% and undiluted) of citronella, patchouli, clove and makaen were selected for repellency tests against Culex quinquefasciatus and Anopheles dirus. As expected, the undiluted oil showed the highest protection in each case. Clove oil gave the longest duration of 100% repellency (2-4 h) against all three species of mosquito. © 2005 John Wiley & Sons, Ltd. Publication Types: Clinical Trial Comparative Study Controlled Clinical Trial Research Support, Non-U.S. Gov’t PMID: 16041723 [PubMed - indexed for MEDLINE] Southeast Asian J Trop Med Public Health. 2004 Jun;35(2):325-33. Laboratory and field trial of developing medicinal local Thai plant products against four species of mosquito vectors. Trongtokit Y, Rongsriyam Y, Komalamisra N, Krisadaphong P, Apiwathnasorn C. Department of Medical Entomology, Faculty of Tropical Medicine, Mahidol University, Bangkok, Thailand.



Oils of Syzygium aromaticum (clove) and Zanthoxylum limonella (makaen), widely used essential oils for dental caries or flavoring of food in Thailand, were prepared as 10 experimental repellent products in gel or cream form against Aedes aegypti, Culex quinquefasciatus, and Anopheles dirus under laboratory conditions, using the human-arm-in-cage method. Two products that gave the longest-lasting complete protection were selected to examine their repellency against a variety of mosquito species under field conditions. In laboratory tests, 0.1 g of each product was applied to 3x10 cm of exposed area on a volunteer’s forearm,



while in field trials, 1.0 g was applied to each volunteer’s leg (from knee to ankle). In the laboratory, the gel dosage form contained 20% clove oil (Gel B) or 10% clove plus 10% makaen oil mixture (Gel E) were promising plant-based repellents against three mosquito species and gave significantly longer complete protection times of 4-5 hours than all other developing products. Therefore, their efficacy in the field was evaluated. Under field conditions, Gel E showed complete protection for 4 hours and gave 95.7% repellency after 5 hours application, whereas Gel B and 20% deet (di-methyl benzamide) provided only 86.8 and 82.7% repellency after treatment, respectively against Ae. aegypti, daytime-biting mosquitos. For nighttime-biting, the 3 repellents under development yielded equally excellent (average 97.1%) repellency for 5 hours against the predominant Cx. quinquefasciatus and Mansonia uniformis, but they gave 89.0% repellency against Cx. tritaeniorhynchus and Cx. gelidus. This finding demonstrated the effectiveness of Gel B and Gel E products for possible use by low-income rural communities against various mosquito species. Publication Types: Comparative Study Research Support, Non-U.S. Gov’t PMID: 15691131 [PubMed - indexed for MEDLINE] Phytother Res. 1999 Aug;13(5):388-92. Toxic and growth retarding effects of three plant extracts on Culex pipiens larvae (Diptera: Culicidae). El Hag EA, El Nadi AH, Zaitoon AA. College of Agriculture and Veterinary Medicine, King Saud University, Gassim Branch, PO Box 1482, Buraydah, Saudi Arabia.



The toxic and/or development retarding effects on Culex pipiens mosquito larvae by methanol and ether extracts of Azadirachta indica, Rhazya stricta and Syzygium aromaticum were investigated separately. All were found to show biological activity, however, the methanol extracts showed the most profound effects. R. stricta showed marked acute (2 d) and chronic (10 d) toxic effects, having an LC(50) and 95% CL of 251(209-326) and 140(110-178); 467(416-699) and 211(198-421) ppm, for the methanol and ether extracts, respectively. Only 3.3% of the larvae pupated and no adults emerged even at the lowest concentration (200 ppm) of methanol extract. Both A. indica extracts were toxic to C. pipiens larvae but at higher concentrations, showing an acute and chronic LC(50) and 95% CL of 824(692-980) and 265(111-481); 1620(1380-1892) and 675(514-887) ppm for the methanol and ether extracts, respectively. The methanol extracts of A. indica, at concentrations above 800 ppm, reduced pupation to 3.3% and completely inhibited adult emergence. Both extracts of S. aromaticum were less toxic to the larvae, however their influence on development was remarkable, causing complete inhibition of adult emergence at 200 and 600 ppm concentrations of the methanol and ether extracts, respectively. Future application of these extracts to larval habitats may lead to promising results in mosquito management programmes. Copyright 1999 John Wiley & Sons, Ltd. PMID: 10441777 [PubMed - indexed for MEDLINE]
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