BUNSEKI KAGAKU Vol. 58, No. 1, pp. 15-19 (2009)
© 2009 The Japan Society for Analytical Chemistry

T 5

15

E MREREFEOLODBEDHT T 2 LiEMME

HIE  #iBh ' 5t &

B1G OB, WK

B

S, i

FHEESIZ, L MNEEOMETICEITNLE AT SV VL (Catl) ENAF~v—H—k L2REFMTED
MrezEDTWD. KL TIE, MELMAYE Cat L OMEZRIGESH O 2 HIME L, AERNT —7
WA ORI, MET Y TV OuRN, HER L RIS LZREOM EER S 2 ROHTICE S
Cat L if1% 0.003 ~0.04 U/L OFPHPIZB VT R =0.98 & W) BIFRIEEIE SNz KONk
WTt P TOEKEHI 2T o728 T A, AE Cat LIGTEIX 0.005 ~0.028 U/L OFEFRIZHAE L, AR E A

T aWERHEEEZ A L TWwD I EAURINT,

COLE, AY CaLiFMEERS 3y BOMEREIZ 0.00

EWEZIR L, MAE Cat LI Z BREIREOREL LTHW2I12IE, B v 87wz o g
Cat LIEMEZ RO DL LENDHHEEZ LN, bbb, AOWMHEEZMCSZ LT, MHE Cat LiitEZ &

JEEE, RIS OHTITRECH B Z LavR STz,

1 #& ]

R IRRE O G-l iE, HMEIC X 2 BRWZBR7Z1 Tk
<, A&V, WiREKSY, 2T =RV EoWE R
L7-RRFIH SN TBY, HHOFHIESRLHBEINT
wa? Lal, ThoowBEEOmMAENMLL, $7-
B OBHARIED B L KX VW70, WBE & R IR
OMBIEZFNITEE L v,

—HT, BEO—ME2HENL T, TNIIEETNLIHLER
EONA R —h—% 5T 2 HELHESR TS,
HEOMBO 7Y =5 VAV PEB SR TVDS L)
W2, NAF—h—%MIT5Z i, BEORTZER
BICERTL-0OICERETHL. L bOERIE, LErs
W, F RN, MOROR, AR, SEEOE X IHE TV B,
F7, AEIIRKE THORLUIMEMEY, ¥—rA4—N
—ICXoTEEoRD g (MERE) ITRH s h75eil
DETH 5.

T T 7y IV—E, KMo RE#EEO—HTH
D, 77D (EC3.4.235) (enzyme commission, EC)
R, VATFA T TFT—E¥THEHIT T VB (EC
3.4.92.1), H (EC 3.4.22.16), L (EC 3.4.22.15) %0555,
mTdh, #77Y YL (Cat L, EC 3.4.22.15) &, LN
INBEDOY VY —ASHWENY, ag—Fr, TVUh
YA VERRIMKGHETEZ L0, O IR

VAT RS RF B LR ERE S L E Y 0208551 AT

LR B T b 1 4-8-5
*Fa sy —- TR Fy TV Yy sk aH:

658-0032 e U A 7T HROME IX [ HT 1417
PEIRF R B R SR - 930-0194  BILEE LTk E
2630

TEVS G T T & BEEA RV E AR I T
VB RIS RE SRS &, Ml OIRE 2 B

CIDITRAT I H A IHREDRT =Y OFWEDHINT
5. AT OBFREAE, ITABEORIAEIT L - TR
WEZT5H LT, REMITO Cat L 05w L
FRIOICT R =Y RO %MD EEZLRTVSY,

Cat LiGTEDOGHTIZIE, BB ARk Z $RINL, HOLIEE &
FHOGSAMEE % VT oin situ TR OERT 5558 % »
I (cathepsin L detection kit, Kamiya Biomedical company,
USA) ®, Mile7 4 t—t&h o Tne L, BERGBIERAS
WsEH: (enzyme-linked immunosorbent assay, ELISA) % ]
A L7255 H*F v & (cathepsin L Elisa kit, Alexis co.,
USA) 7% 5. Lo L, BB ORRzZFE, 2
NOOGHEEZHRS DFHLL, FLMERE[/LETIC
FHAS L HABETHS, 7, IR a2 02
Cat LIGVED AL, 7TV AEA v & EHE Lkt
EhH L. WS, BEPMETH L0, WERE
PRV, Zofl, ERESHTEE LT, Sk
PRE STV 5.

EEOLIE, EHREZIERT 00N F<x—0h—L
LT, MEPICEENLMED Cat L (LT, M Cat L)
WEPEICIEH LCwb, Risecid, iz MY Cat L Off
RGO RO 2 HIE L, MERINT — 72 Hw
ORI, AR TV Ok, FHER & BRI
LBRBEOM LR 720 B RET 5. C

MEORIUCIE, fERILT — 7% v, FHRR
W THMEICRINT A2 ENTELT—TA NI EL S
ZAro72 (UUF, 7—=7A M) v ¥y 7). MELAR
Cat LIEWEZ2 M 572012, AEY Y V01T o



16 BUNSEKI

| ES | M | EP | C | MS |

0 S 10 40 280 340(min)

Fig. 1 Analysis protocol for Cat L of the stratum cor-
neum

ES : Extraction of stratum corneum ; M : Mixture with
sample solution ; EP : Extraction of protein ; C:
Concentration of sample solution ; MS : Measuring
Cat L activity and protein
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(a) The stratum corneum collection device manufactured

(b) Upper cheek

Fig. 2 Collection the stratum corneum samples
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Fig. 3 Calibration curve of the Cat L activity

""" : Confidence interval
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4 mM BERRRR W (pH 5) 50 uL 2Nz, 37C TR
WCIRE D Ladss 60 454 vFaN—yar L 4%
<A z7u7L— M) —=F—% v, EhHEHEE 360 nm,
SEPE R 460 nm THOGMEE Z Mt U7z, & O S0Rm e
RFU (relative fluorescence units) Dfifi & 223 Ex (WS &%
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Fig. 4 Comparison of Cat L activity and TP of the
upper cheek in each tape stripping
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Fig. 5 Correlation between Mean Cat L activity and
Mean TP

(LF, Mean TP) &, 4.0 =1.0 mU/cm® 0.117 = 0.054
g/L Th-o7z. BT D Mean Cat L {FPEE Mean TP i, 4.2
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In order to develop an analysis method of skin conditions for humans, we have been investigat-
ing cathepsin L (Cat L) activity derived from stratum corneum as a biomarker. In the present
work, an analysis method for a low amount of Cat L activity was demonstrated that was made pos-
sible by collecting stratum corneum using a tape stripping, concentrating stratum corneum sam-
ple solution and using an inhibitor and a fluorescent substrate of Cat L. Within the range of
Cat L activity between 0.003 and 0.04 U/L, the calibration curve for this method showed coeffi-
cient with R* = 0.98. The Cat L activity ranged between 0.005 and 0.028 U/L in all of the stra-
tum corneum samples in the subjective evaluation. It was indicated that this analysis method
had a sufficient range for the analysis of human Cat L activity. The determined coefficient
between the Cat L activity and the total protein showed 0.09, which was a comparatively low level.
Therefore, it was considered that the Cat L/total protein ratio might be a useful index of the
skin condition for humans. Thus, it was indicated that this analysis method might be suitable
for an easy analysis of Cat L activity.

Keywords : cathepsin L ; stratum corneum ; tape stripping ; fluorescent substrate ; total protein.



