88 Jpn J Clin Ecol (Vol.24 No.2 2015)

KRHZHS

¥ 7N AT R R E DR BZ WU B 1T 3
NTE ik s

Mo ol & K B OBEHESY b N BB
ZNE S S ST O ST B
(72 G T (- || N S N Y

1) HHEREEEATR
2) UK TR
3) UK AR R A DA TR
4) IRPERF I

Influence of NTE activity in skin on percutaneous
absorption of sick house syndrome related substances

Tomomi Hatanaka'® Erina Ogino? Yuki Yamamura? Nami Motosugi”
Eri Takeuchi® Kou Sakabe? Masahiro Sugino? Kazuhiko Juni® Minoru Kimura?

1) School of Medicine, Tokai University
2) School of Engineering, Tokai University
3) Institute of Innovative Science and Technology, Tokai University
4) Faculty of Pharmaceutical Sciences, Josai University

£

TIAFy 7 OWBHITH Y, WSWBEWEE LTMONL 75 VERT AT IVIE, ¥ v 7 N7 ZJEfE
HOFERWEDO—D>TH b, FFITBEET L EHFNEZILH L OooEER#EYoOE 227 Vi@ sh
THRNIZHIN S LA, IR ZHET 2 EMREERRICBITE T, BENOMRBNEVE A L 7R B )
WHEERT EAX. ¥y 707 AFEBRERE T N THE LR O neuropathy target esterase

(NTE) {EMEAEWI EZBICHE L TWwh, TAT 7 —¥OIREHFET T —HKITE 2D, § LEH
DN NTE {GHERE VR HI1E, 78 VBT AT VoORBINEED B, ZORE, BB IRIE %2 R
TR D B

ZAF CPMRTAEILAI0H BRI - PIR274E1LH 12H

GIIEER S R R ES

T259-1193 FHEMETT TR 143  BUEREIR PRI = R 0 1AL 4

Reprint Requests to Tomomi Hatanaka, Department of Molecular Life Science, School of Medicine, Tokai University, 143 Shimokasuya, Isehara,
Kanagawa, 259-1193, Japan



WIRBRBEEY: (24852%) 89

Z 2 TAMZETIZ, & F® NTE #i{s ¥ CTdh b PNPLA6 EIETHE A~ 2% v, EEN® NTE &M
DT I NVRIATIVOREEEBVE T T B2 L7z, B EAY Y ZAOEHEE O NTE 1%
AR ZXDAREICELS BAREOZIMEI D DBF LI RED o7, BIZTIE~ T ADRKRNHNE
FRICEICHBL, 2o AER <Y 2R THRWTI AT I —Bilit2 R Lz 79 VBT AT
VEBMETFEAYY ZAOMMBEFICEZET S L, BEMIREY THLE ) ZATUDBEDLN, ZOR
AR A X ) Eholz, UEoZ b, KEFOR NTE GIZ 7 ¥ VERT A 7 )V O g5k Bz I
P2 2 EDRBENT, (B PR BRI 24 : 88—93, 2015)

(F—=T—=F) 7 VBT X7, NTEIFH., ¥ v 7 vy ZREfmEE, IR

Abstract

When the skin i1s exposed to the phthalates, which are plasticizers, endocrine disruptors and caus-
ative agents of sick building syndrome, the simultaneous diffusion and metabolism in skin occur and
the active monoester metabolites reach the systemic blood circulation. On the other hands, phthalates
are not absorbed into blood circulation, when the metabolic enzyme, i.e. esterase, is inhibited in skin.
Thus, percutaneous absorption of phthalates depends on the metabolic activity in skin. In previous
study, we reported that the patients with sick building syndrome have significantly higher enzymatic
activity of neuropathy target esterase (NTE) in the mononuclear cells than healthy subjects. Because
the substrate specificity of esterase is not generally definite, phthalates would be hydrolyzed by NTE.
High NTE activity in skin of patients may cause an extensive metabolism of phthalate and then abun-
dant absorption into the body.

In the present study, the influence of NTE activity in skin on the percutaneous absorption of phthal-
ates was evaluated using transgenic mice that highly expressed human PNPLAG6 gene encoding NTE.
NTE activity in skin was significantly higher in the transgenic mice than wild-type ones and the differ-
ence of NTE activity between two types of mice was larger in skin compared with brain. The PNPLA6
gene was mainly expressed at the stratum granulosum in skin and esterase activity was also observed
in the same layer. After application of benzylbutyl phthalate to skin surface of PNPLA6 mice, the active
monoester metabolites permeated through the skin and the amount of metabolites was significantly
higher compared with wild-type mice. These results suggest that high NTE activity in skin cause high

percutaneous absorption of phthalates.

(Jpn J Clin Ecol 24 : 88 —93, 2015)
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