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W) Check for Lpdates

Mosquito repellence induced
by tarsal contact with hydrophobic
liquids

Hiroaki likura®™, Hiroyuki Takizawa’, Satoshi Ozawa?, Takao Nakagawa®,
Yoshiaki Matsui? & Hiromi Mambu*

Musqulto legs have a unigue highly water-repellent surface structure While being beneficial to
the water- e of the tarsi the of p ic substances
such as ails. This high wettability induces strong attraction forces on a musqu ito's legs (up to B7%
I of the mosquito's weight) towards the oil, We studied the landing behaviour of mesquitoes on oil-
5 7 7 J coated surfaces and observed that the mosquito contact time was reduced compared to that on
hydrephilic-liquid-coated surfaces, suggesting that the oil coating induces an escape response. The
observed escape behaviour accurred I y with several hydraphobic liquids, including silleane

AL
t\\ t 7'\ * oil, which is used globally in personal care products. As the repellent effect is similar to multiple
d\ y (ﬁﬁ) hydrophobic substances, it is likely to be mechanically stimulated owing to the physical properties of
the hydrophobic liquids and not due to chemical interactions, On human skin, the contact time was
N sufficiently short to prevent mosquitoes from starting to blood-feed. The secretion of Hippopotamus

amphibius, which has physical properties similar to these of low-viscesity silicone oil, also triggered an
escape response, suggesting that it acts as a natural mosquite repellent Our results are beneficial to
develop new, safe, and effecti pellent technol

Female mosquitess transmit numercus infectious diseases. The global incidence of Dengue fever alone, borne

b “ by Aedes mosquitoes, has drastically increased owling to the expansion of the vector’s habitats, and the number
ol cases is estimated at 390 million per year'?. The spread of these diseases can be triggered by multiple bites

nfa single mosquito, When a mosquite lood - feeds on an infecied human, the infeclious pathagen is ingested

into her abdomen, and her next bite places an uninfected human at risk. Therefore, preventing mosquitoes from
5 ﬁ \ —N biting humans is an eifective strategy against discase transmission.
a- “The agplicaion of insect sepellents plays an important role in prutesting bumans frum insect bites’, Com
L mon sirlegies for repelling inse on thei clory senses mediated by volatils agents and on their

taste perception, exemplified as bitter tastants™, These ‘dual mechanisms induce avoidance behaviour in mos-

quitocs. [n addition to affecting the insect’s sense of smell and taste, DEET (N, N-dicthyl-3-methylbenzamide)
exhibits contact-based chemorepellence mediated by tarsal segments of the Aedes moaquita legs'™. This multiple-

mechanism actlon makes DEET partioularly effective; it s the most widely used repellent, with its effects lasting
for approximately six hours. However, te provide perfect protection from mosquito bites, a high-concentration
DEET formulation must be applied carcfully over the exposed skin. Moreover, several countries havc imposed
age-based vestrictions on DEET, such as limiting the number of daily uses for children and infants”™"*. Therefore,
discovering additienal mechanlsms for repelling mosquitoes is Important for the design of effective protection

methods that could be sty used for all age groups. In this study, we exploned s repellence mode thal ocuses
AN /j'[,\ on the untiqué physical properties of the surface of msquilo legs rather hin their chemoscnsony iurons and

) I ILJ\ .EE receptors, becauss we expected that the wettability of liguids on the tarsi could be an impunn:\t determinant

factos for the motion armmquuloz-t

Masquilo legs are highly hydruphobic due to the fine eal structure of their surface (Supplementary

Figs. §7u, 1) . "This water-repellent nafure generates a weiiht-supporting frce on waler surfaces; the maximum

T“i(f‘ék*& (1#57) g e
d\ §' repalsive force of a single mosquite leg is 2 times the mosquito’s body weight, This allows female mosquitoes
E Fi L\! L to use the surface as a foothold to lay their cggs and also permits the adult mosquitoes that emerge from the

“Malerial Science Research, Kao Corporation, 2-1-3 Bunka, Sumida, Tokyo 131-8501, Japan. ‘Material Science
Research, Kao Corporation, 1334 Minato, Wa kayama, Wakayama §40-8580, Japan. *Personal Health Care Products
Research, Kao Corporation, 2-1-3 Bunka, Sumids, Tokya 131-8501, Japan. ~'email: iikura hirozki @kao.com

SCIENTIFIC REPORTS | (2020) 10014480 | Irttps:fidoi.orgi10. 103 E/eh 159E-020-TLADE-y
Note : WHO Fact Sheets (https://www.who.int/news-room/fact-sheets/detail/vector-borne-diseases) Note : Scientific Reports (https://www.researchgate.net/publication/344059505_Mosquito_repellence_
DT —H%EINERL induced_by_tarsal_contact_with_hydrophobic_liquids)
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