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Characterization of human keratinocyte (HaCaT)
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N FE T, HaCaT Mg % FV: T, UV 25FHET % RIS IC RS ABFFE M ThIC & /o)
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[5]. Villard 5 i3, UV BE&F L 72 HaCaT @ CYPIBIDIEE 2SN 5 Z & [6]. Gupta 51,
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KR DDA, REVPAOFHEE LTHRIMHESREILDELT, €9 I 05D
oMb, Braverman ¥ % I D & A NVI 7 A [12], Czeczuga-Semeniuk iZ ¥ I VA D
BRI ADY A7 @628 [13], Jin H5id, ¥ IV APHPBAD) A7 W5 T
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claudin-42%1) Y Efb s b, TN E T,
VEGF S6 B 2§ 2 R ) — i il o zh 3
(http://www.obihiro.ac.jp/~kojima/kenkyu-
shitsu/miyashita.html) <, O AR KEED
SSFEREF  (http://www.allergy.go.jp/Research/
Shouroku_04/pdf/16_tamaki_01.pdf#search=
'R DA RGO FEEMF HaCaT') | F 72,
7 7 AW O (http://www.menard.co.jp/
beauty/products/academic/2009/12.html) 12
HaCaT fifaSHV: 6TV B,
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2. ERFE
2. 1 HaCaT #fa

HaCaT #ifgi. ENVEEEMTTOANE—ELOTHEICL Y, 53 borAn
Too TNy Y RA — 7 IVEH (DMEM) 4R8I (FBS) #10%@imL, 37C, CO
5 % DB THIE L1,

2. 2 HaCaT #HfED#EFE

HaCaT A2 Y 7 VLY MIhBECERELLAINVF Y — 75 A 0% C, PBS 5 ml
AN, KPR, BT PBSE5ml, MUY YIml #IIRFVTF A4 Y TICEIVIRE L,
1057I37C TA v F aN—F L, FCSZIm ANTERYy F 4 7L, BLEICELLT
1000rpm T 5 43 A O BE L 720 RIS T IR LM% 12 L, DMEM 5 ml %0z &
IR, ¥4 (DMEM 30ml, ML (FCS) 3 ml ANIEHE) ICANTERY T4 V7 L7,
968 7L — MZ100pu mlF25E L, FBY30ml Z2ANVF v —7FATICAN, CO, M ¥ F =
NR—F —THERE L7,

2. 3 BREFREEBAUEE

HaCaT D HEFEHIFIIC MTT P& Fivi7zo MTT #:133- (4, 5-dimethylthiazol-2-yl) -2, 5-diphenyl-
2H-tetrazolium bromide & I\ 7z HlfE D AEFEH B L TH 5, 96707 L — M, & 5% L HaCaT
Ml % 0568 S8, BH100 4L H72H . 101 O MTTER (5mg/ml) ML, 0. 12,
24, 36REMEILICIEeEERT (650nm) THOLE & MlE L7z,

2. 4 HaCaT i@ #h 4 ICFEMT 5 UVB RETEDIEE

100mJ/em® ~600 mJ/em®> @ UVB 2 HBET L. 0. 12, 24, 36F: 2 OM SR 2 MTT &
THlE L, BRI EIE L,
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2. 5 UVBIZ& % HaCaT #*5Ei T 5 X H = X LDIBIE

By T—EHERNE LTI mMOT I/ M) T7V— (AT), B FRF I 5 V0 IVEREH
ELTLI%DY AFNVANKFYF (DMSO) 2EHISIRMLCUVB Z#BE L, 0, 12,
24, 36MERIBOMBBOEEELWNET LI LICL D, MO A Y =X L %R LT,

2. 6 HaCaT ROIEE D

—f&W 7T 4 - ¥4 Y— T HaCaT P OSRE A MWL, MBI U~ b o9 71 —%
HWTHHE L Thbb, 100emDANTF ¥ —T7F AT HaCaT % 0¥ TV M7
5 F CHER, TNTOMILE200 4 £ O lysis Buffer IZ#HH Y =7 — & — Tl L7, 200
pL DAY ) —=VEMAT, Var—Mi, SH12200pL D7 UHRVAZINZT, V2
7 — b L7zo 3000rpm TLO4 M 0 HES, TR % B L 72,

2. 7 HaCaT MHIEDIEE 7 5 A4k

HaCaT fgE & 9 FIH IR (KRR 7 7F Y VB (PA), KX 77 FIYNay v (PC), KA
TrFINTY ) —=NVT IV (PE), RAT77FINA /Y b= P, KATZ7FVNE)
VPS),EFIF (M), ATy TILY Y (SM), ANVIFYEY (CL), AT74 TV -
1- 1) & (S1P)] #4#F L, HaCaT I & D & I BIRESEAET A HwE Lz, Oiid, #
Bru<whr9 74— (TLO)EHWTHf o7 TLCT L — MEIT ) I NVFE s (A V718
BHW, ZUTERVA DAY= 28% 7 YEST=60:30: 8 (FHL) & RBEGRE
L L7 BRALLT, TRCOERM2EQIELY VERBIARAT (R 3 ¢ %
15% 1 YV ERKIETEIO0MI A L72o). 73 VA RAIELZ VL Y VB (= FY &~
0.3g %7t b :K=50:50 100ml CT@&EMH). V> es@a3Esr 71 v bv—i# [26N
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3. R
3.1 kg & RARINDBEF
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3. 2 UVB B8 E & HaCaT e £ =R OMER

100~600 mi/em® @ UVB % B&4T L 72D HaCaT EFEROREIZLE R 6 1R L7z,
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4, HaCaT ROISEHEROIEE

HaCaT PEE @ TLC S #ifE R % B 8 1Z/R L7z,

SV R UBBTE, RRAT7FINLY )= NVT IV, RAT 7 FINEY L,
RFEB L2 REUEOHEIZL )| HaCaT HIIEHRAT 7 F VNI )=V T IV, FA
T FINEY) IHRED LN,

EYTFURBBTE, RATZ77FYVER, KA T FINa) v, FAT T FINLY
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8 HaCaThDIEE 7 5 X Di#EE

PA:RZXZ77F VLB, PCIRRT77FINaUL PE: RAT7FVINIR/ —WT I,
Pl: RXT7FINAL /S b~ HT :HaCaT &, PS: KAX 77 F TNt >,
CM:EZIR CL: ANTFaAUYEL SIPI ZAT7423Y01-ULE

4, EE

B 5 70 5 M5 & ORISR E TH B 2 DD h o7z, 505, MIBHH10%~
1078 /ml OFP T, WOLE L2 SMBEPEHR TE L Z LW55r o7,

6 % 5400 mlem® DR EVREREFERAUEIZEL ThL I ENTh o720 —H,
100% 7213200 ml/em® FRGH L 72358 1dRIRGT & b b Ml ML 720 28D UVBIZL D,
FNBE IS B IR KRR 4% oE e L,

B7 XD, HaCaT I UVB 2SI 5 &, LT EBILKRKENSEL, e FEF I VAN
WS, MRS SR S hD L Lz, MMEEI D MU A S = AL TUVB
FHC L B HMRENRK I 2 Z &Moo B Y [19], ARIFECHSL LT v 21 ETHRL N
Tk HAL, EBEO R EMBIEUOER TH 2 TTREMEAVRIE Sz, UVBIC & 2 B flila
LT BRI OISR [20] X hiE, UVBIZL D, AN D<= v 7FF —+F (MAPK)
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EMALE NS & LB IZ, EGF ZBRRDPHENICBEIT 5 Z 0% & £&12% » THIE + 358
T5, MoHE [21] Tld, A 74 v TY > -1- 1) YEEAEHE T 5 MAPK 45 UVB FE4HIZ &
LB 2T A L EMELTWA, UVBICL BHIBAEED XA H = X LIZDWTIEXK
EFICHRETAZ L E LT,

HaCaT M DJEE 7 5 A4 # % 5., HaCaT H1121% PC, PE, PS, SM % L Tt CMH AHAE
TAHZERbProiz, CMH I, BEEO/NY THEL RERELELIBECHY, UVB 2%
A28k, CMH OHBICE L TOHEERTT ) FETH 5o

5. £&8

HE, 79 Y AQHREIEINT S E LSICRALBOF VYA L, #EIETS
BRIV L 00 5, BIMROMME BB ADTIEIHET LI L bhroTBY,
TEMTRRY T, RIS X 2 EEMIREE I T 2 EM RO 5N TWw5,

—F ., FTZZFINHEEHIIEBTIES NS X %o 2BE T, THERIC L )Lz
BT PRE I ASER0 b iz,

AIFZEClE, RERERHOT7 v ARV T2 HNE LT, ABETF 5 /4
A b (HaCaT #ifi) OfFHEEHIE L7, B ROO~@2H LIk o7z OMTT IS
KBRS & MRk O BR % Rz, QR EREMEH % e T 5 BIHEL UVB lgt&E %
Rdizo @A % T —YIHI &, L FOXT T VD NVEREREHVERZIT o RS E,
UVB {2 & ) HaCaT " ClBERLAKFEDSAEL, B FEF T I VI NICERT LI LICL Ml
FEENIF| X END LT Lo @HaCaT HDFRE 7 7 A5HH12 & ) HaCaT #1121
PC, PE, PS, SM % L T8 CMH B FEFEL TWA Z L Db h o 72,
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TOYHADEIMIEY), FVUFBPTHE L DITHEICEEST 2R BEIHEL T
Bo BMHVHBOBMIEE T~ L HMNEHLLEDNTEY, BEMOE W, TENIRK
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HaCaT & F 4 > @ Dr. P. Boukamp 2 3. L7=A3ED T 5 F /%A + (A{bHil) CTH b,
FA IR EOEREY OB EREER 2 HE T 572912, HaCaT DS, fi Lo
WTHIEZIT\, Ty v A B0V ERFEREIEL 7,

DOUVB B4 = & HaCaT DAEFHRDOBGEE ME L 7oA R, UVB £400ml/em’ Ii5H 5 2 &1
£ 0, 24K5H1% D HaCaT A4F3IZ60% 12T 5 Z LA o7z, @ HaCaT DIFE 7 7 A
PEAT O IER, RAT7FINIY ) — VT IV, RAT7FINa) v, FA77F
Ik r, AT74TITYr, FLTHEDET I FHP BRI E N7z, @ HaCaT @ UVB
FREHC X AHMIMZEAS7 X 7 MY 7 =ML DU L, DMSO IC L W igfs iz b
UVB |2 & 1) HaCaT O H CHlEELAKZENZFE L, € FOF VI VM VICER SN CHlluES
MHl&R s eHfEE L,

SUMMARY

Ozone decreases with an increase of fluorocarbon, and the amount of ultraviolet rays that reaches
the ground has increased as a result. It is reported that an increase of the amount of ultraviolet rays
correlate with an increase in the skin cancer. Therefore, natural and safety skin protection materials
are requested.

HaCaT cells are immortal keratinocyte which Dr.P.Boukamp of Germany is established. We
studied the components and the characteristic of HaCaT cells for the establishment of a assay method
to evaluate the skin protection activity of vegetables from Yamagata Prefecture.

The relation between HaCaT cells survival and the amount of the UVB irradiation was measured.
By irradiation of 400mJ/cm® UVB, the survival rate of HaCaT cells after 24 hours from irradiation
decreased to 60%. The phosphatidylethanolamine, the phosphatidylcholine, the phosphatidyl serine,
the sphingomyelin, and a small amount of ceramide were detected as a result of lipid analysis in
HaCaT cells. The cell death by the UVB irradiation of HaCaT cells was promoted by aminotriazole
but suppressed by DMSO. Therefore, it was assumed that hydrogen peroxide was generated by UVB
and it converted to hydroxy radical, as a result, disorder of HaCaT cells was caused.



