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Development of a Spatial Repellents Evaluation Method
using Aedes albopictus and Culex pipiens (Diptera: Culicidae)
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Abstract This study was to develop an indoor method and a semi-field method for the efficient evaluation
of spatial repellents. The test methods were designed to secure safety by protecting contact between
mosquitoes and the human body and to confirm the effect of repellents. The indoor test method was modified
from prior test method to avoid direct human contact and to should evaluate the activity of repellent in a
short time. The semi-field test method is a characteristic of spatial repellents used outdoors, so that the
experiment could be carried out in consideration of spatial and temporal factors. In particular, we tried to
develop a safe and effective way to evaluate repellency using mouse, dry ice and lactic acid instead of
human as attractants. Therefore, this experiment researched the applicability of the evaluation method

developed using Aedes albopictus and Culex pipiens.
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Fig. 1. Indoor repellent test method schematic diagram. A: before, non-mesh cage; B: after, meshed cage.
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Fig. 2. Semi-field spatial repellent test method schematic diagram.
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Fig. 3. Repellency of Ae. albopictus between before and after modification of in vitro method. A and B: before, non-mesh cage; A-1
and B-1: after, meshed cage.
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Table 1. Attraction effects of various attractants according to entrance hole size of device in semi-field experiments against Ae.

albopictus

Attraction rate (%, mean = SE)

Entrance hole HATY Lactic acid Lactic acid Mouse Dry ice Lactic acid (500 pl)
(200 pl) (500 pl) + Mouse + Dry ice

1 0.0+ 0.0b 03+0.2b 1.7 £ 0.5ab 0.3+0.0b 33+0.7a

3 em 2 03=0.2c 03+0.2¢c 43+0.6b 0.7 +0.2bc 9.0£1.7a

3 0.7+ 0.0c 0.3+0.2¢c 9.0+ 1.4b 23+0.5¢ 157+1.2a

6 0.7+0.0d 0.3+0.0d 19.7+0.8b 103 £ 1.4¢ 35.0+2.7a

1 0.0+ 0.0b 1.0£0.2b 10.7+0.7a 0.0+ 0.0b 133+ 1.1a

> em 2 03+0.2c 3.7+0.7¢c 16.7+ 1.1b 0.7+0.2¢c 31.7+ 1.5a

9 Hour after treatment
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Fig. 5. Residual repellency of Ae. albopictus and Cx. pipiens using semi-field method. A, B, C: 4e. albopictus; D, E, F: Cx. pipiens.
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