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Effects of skin application of volatile organic compounds (VOCs) on
microvascular leakage in rat skin

S Morii?, K Kato?, M Futamura?, I Hirose?, R Kimura?, K Ito?,

M Morishita?, T Sakamoto”

UDepartment of Pediatrics, Nagoya University Graduate School of Medicine, Nagoya
466-8550, Japan

2Division of Allergology, Aichi Children's Health and Medical Center, Obu 474-0031, Japan

Various volatile organic compounds (VOCs) act as a causative agent of skin
inflammation. For example, formaldehyde, one of ubiquitous indoor VOCs, stimulates
sensory nerves in the skin, leading to skin plasma leakage. We investigated the effect of
skin application of several VOCs and capsaicin on microvascular leakage in rat skin.
Evans blue dye extravasation served as an index of the increase in skin vascular
permeability. Formalin, xylene, toluene, benzene, ethylbenzene, acetone, diethyl ether,
hexane, heptane, cyclohexane, and capsaicin were applied to the skin of abdomen which
was shaved. Skin samples were collected 40 min after skin application. Among the VOCs
tested, formalin and the group of aromatic VOCs (xylene, toluene, benzene, and
ethylbenzene) significantly produced skin microvascular leakage same as capsaicin; the
others did not respond. We also investigated the effect of CP-99,994, tachykinin NK1
receptor antagonist, and Kketotifen, histamine H1 receptor antagonist that stabilizes mast
cells, on the skin response induced by formalin, xylene, toluene, and capsaicin. The
response induced by formalin and capsaicin was markedly inhibited by CP-99,994. On the
other hand, the response induced by xylene and toluene was slightly but significantly-
reduced by the antagonist. Ketotifen did not alter the response induced by any VOCs or
capsaicin. Like capsaicin, formalin and the aromatic VOCs caused skin microvascular
leakage, at least in part, via NK1 receptor activation by tachykinins released from sensory
nerve endings. However, mast cells are unlikely to play an important role in the skin
response.
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