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Evaluation of Skin-Moisturizing Effects of

Oral or Percutaneous Use of Plant Ceramides

Satomi ASAI, MD, PhD*1 and Hayato MIYACHI, MD, PhD*2

This study was undertaken to evaluate the assay performance of two methods for measuring the water-
holding capacity of the skin: Skicon-200 and Tewameter which determine the water content in the stratum
corneum and transepidermal water loss, respectively. Based on these findings, we studied the effects of
newly developed skin moisturizers made of plant ceramides. The within-run as well as day-to-day repro-
ducibility of the methods were both satisfactory. When rice-derived NIPPN ceramide RC was used topically
for 3 weeks by 23 healthy volunteers, the water content in the stratum corneum of the leg was significantly
increased to 141% of the baseline value in comparison with that after placebo use (111%) (p<<0.05), and the
transepidermal water-loss was significantly suppressed to 23% of the baseline in comparison with that after
placebo use (39%) (p<<0.01). When 20mg or 40mg/day of corn-derived NIPPN ceramide CP was given
orally for 3 weeks, the water content in the stratum corneum of the leg was significantly increased to 290%
and 394% of the baseline value, respectively, in comparison with that after placebo administration (141%) (p
<0.05), and the transepidermal water loss was suppressed to 33 and 14% (p<<0.05) of the baseline values,
respectively, in comparison with that after placebo administration (69%). These data by Skicon-200 and
Tewameter suggest that the two plant ceramides are promising as skin-moisturizing agents not only for topi-
cal use but also for oral use.

[Rinsho Byori 55 : 209~215, 2007]

*1Department of Laboratory Medicine, Tokai University School of Medicine, Isehara 259-1193

[Key Words] moisturizer (f£#£7), water-holding capacity (/K43 & ##E), plant ceramide (iE#EE 7 I ),
stratum corneum (£ &)
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HETHIEENRH DY, ZThODEEIX, HEFHK WL, EREEE (a7 72 EHROEK)
D ECREER 2 EREMREICE SN DA, H ZRPETHHOT, 20um EFTOHES, T7422b
TE D EERERMERECERR A IOV THRERRERE bLARBOKSEEZMBEMIZHIET 2 (BALld~A 2
ZHRFHI TSI ST, By —A VR us)V?, ps(w A 7 m— R R)

HEFREHALLTET I FE, AFUF 74 BERGEEORMT, AEKASBIIASELE
FEPMISANEDONTEREYY, 27 00T BEHRET 20T KSEICHA L TRERE
PERREO—HTHH LTI FNEX, A7V BETDHZEEFIALT, BERBEEL KD E
BRECEBEOBHENRT I FESLELDOT, 7 ICEEXHMZ CHET 5, Tewameter 1X, KEXRM
NayNtEIZIRTEEITI RO LMD 1HEKE 558 mm O 2 SOERKEEZRD, BEM»LERK
EiZHER T a =T AFELTWEY, & FT5kNEEZ1EFA— LYY 1ERICKD
EATET I NE, KEAEBOMBEBICEEL, hdkoE(@hmd)E LTEET DY,

MR L OEECH T b ORIBL I 53 B B H BIE O EAERIFEM & LT, 20, 30, 40 XD FB 4
L LUTHET S, 3D, MEBICKEFERET EFNEN1LT O 6 AICRBWT, RFEHRME QL
H2E|EEFDL, BRIRAKSOFBRIIHTEZNYT EIE), BAEHN(, 11, 13, 15, 18 BF), HZEHH
ELTHELEBORBERAZAET A7, XK @ BRWIE) ZHIE Lz, METHIHEILX, RE
DEZIRCEBYHEREEYEENIH Y, €K ASEHBHEDLOOEAMEZMEVIWTH L5
MWHEEIELTET I RBEBECEENIFME BEIREE 22°CLLTF & BRBIEE 40~60% % £ 27= 9,
HLE LIEBYHREOLONREIERAINTE R, ARBOEIRREZEFAINZNEIZERICLY
L L7ZA 5, 1986 4 O HERIRKIE, Wb b FIRA 20~22C, {BE 40% B IR T,
EHEFROFEAELE, 8L T7 I FoEREZ, 7 B. REFIONRDHEET
YAV EDRIFEOREG Y 27 NEEHE ST 1. % &
Wb, ZODRROHEMBEM ZIRELE T 21 HMBIIAAMBMEBE LI VEEL, RENELN
M7 IR, B@eloianrbiFEENnEE-> T 72 23 I (22~51 &%, FHHFEHE 313 m) T, WRITH
ZUOW M RICBWTE T I FIX, RERTL 84, ZMEILATHDL MkEMmBHERSIZT
a2 AETFINELTK-/IE bYyERIY - AR, B TEERTICEIG RN, A, KE
RKEZREOBYMHEIZEETNTEY, HEBEHESIC REOHHEREFEMPTEI TH 5 LBOHHEIT
M TE5Y, KT, EEREBFAEDET I KN BRI LT,
ELTKHEXREFI N (=7 EFIRROE 2. fHEEH
vEwavVHAEETI Fl=yFrE73 FCP A BHRRBEAOE 7 I FER Y = VI, KiiskE
AARMHHBASHER Lo THESNE, £ 7R 3%ERAHALKR (= 72T I FRC; AR
I THExIL, AREKSEREZE (Skicon-200) & RS, BR) 2 8Am A ER (B K 99.2%,
R KB ER EEE (Tewameter) & F V7o & HKEHI & LT 03% D vR~—, BHEAIE LT 0.3%
B FHEOEBOBRFTEITY, THITEDNT 7x/)Xvx k& ) —)b, pHREH L LTKE LS
Wt 7 I FOARE X OWNRIC L 5 EERE YD AER)IZ01%ESE L, BfAE1LEK 1g F
MEREBRS LT, 120.03mg YD astT I REEETH &
. IHE LR AVWE, MBIZIKkERET IR
e A E AL A A LA PRI R L7
A. RIEEDEEMRE SERY 2 E AW,

FRERIEROFMIZ I, AEKSEHEEE EOoERICII Yy EravHKRET I F3%E
(Skicon-200: IBS, 7EAA) & 3Bk 2 2R HE B e 2 & F¥HR(=y 77 2 FCP; BAEBKNXSH,
(Tewameter: Courage-Khazaka Electric GmbH, Ger- HHR)20mg £721F 40mg(Zvants I RELT
many) Z V72021 0 Skicon-200 (%, 3.5MHz ©&  0.6mg 7213 12me) & H T 5 2D A 7 (L
JE % BT A M E 2mm O [ MR B & 4L 6mm D 2 a— B I A MERENREZRS L LD T
Uy ZREBNRE EICE Y] L7 BRI TR 7t 230mg) AR L7z, ®fARE LC hoErma ik
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HATITo7, FHIEROFEHKIRIL, BARBREF
12 35~72°C, #&NO# 5 BIFIZIL53~17.0°CT,
FRAKIBEIX 1 H & 2 A TR 29%, 3 A13H33%
ThHol=,

(2) BRHER

234 eEEMNBE L, EARBPEE FRARO
4HFRICBH L, B9 FEAY = VOBRKEIL,
AT LENCS &K 1g CRMYIMFER 2 B
L, BfEFE, RV =FLUFRR2EE L, AR
BB Y = VDR DN T BRE 12 1 B E 7
Mmooz,

@) BrOKZEHE

OHBERIE, ZAaints I RELTO0.6mgHA
F7zid 1.2mg/H & LT,

@23 & DWHRE ITEEBIC T T AR T4, ©T
3 F20mg/H (=977 2 FCP, Faiitk
FIKELTO6m 84, 7 I K40mg/A (=
v FrEIFIRCP, FraiirtsIRELT
12me) B 8 4 D 3 VL —TFITIR Y BiF, HWBHREIL,
BEYREFER 1E, 157 ELVEERLE,

@RERICHET B H BT, SR B R ATRE
ThdZ ErmER L, RBREMT L TV ORSIC
DSV TIRFBRE ICITM SR holz,

4) RIFE &

WA, RORERE HHEIREWAICoE 3ET
1TV, BIEREFIXF OEEE FViz,

G EIBEBHELER

WBHEIIE, UTOREEHEAMETIE,

Qayg—rF v EEBICEDRME LTEEOK
B, Zhbl, ZyRVREE, ZHOHEED
fE (ER) R, KELLIT2 BU LT TE
L2,

OABIZ1 B 1EETET S,

QIEMEX RSO B THT LV X —H1% % RA
TEHEIL, TOEEHRETS,

OHE R EETT (BARBRFOBMET LR L)
i, SAMRICEERREE L2V, B, BilEssic
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DOWTIERMER, BEEHIZ OV TS B H 28T,
2T 9T ARHMTNAY vy IR, A bhyFR 7,
A EEERT 5,

ORIEEFTICX LT, toBHY (KT 4 m—
ay, NFZ7Y—LE) BFERALRY,

4. BEMRO7 V7 — bRAE

FRIAREOMIZ EBRMEL LTERATR (T
TR, AU S50 - B - BkE - £
PILL) 2B WREICT v — MNAE L, T o —
MAEOEMIX, FBARIEB ORIEERM & L,
C. #iatfEs

AREKSE, REKSEABREDORHERGROBEZE
BRIEF, 2 BERI O #RZ Mann-Whitney U-test %, 3
FERM o t#kIZ Kruskal-Wallis test 2 VW CTiTo 7=,

II. % 2

A. BIEOEREMRET

Skicon-200 (& & % £ @ /K 23 & il E o R R F B I
L ENREL (coefficient of variation: CV) 7% 7~30% & {&
AERROLND OO, FRiE T, BiENAIE T
FEPNRITIEEA & e ZILFR D 2 b - 7= (Table 1),
Tewameter (Z & 2 5% 2K 73 78 H & I & O [R R AR BRI
FEANZERDZe L, CVEITH R 10%LL T & BRAFC
bolz, iz, FRIE T4, RIBAMEE THRAMT
B o232 Z 13580 b - 7= (Table 2), HZEEENT,
AR B, REOKSEBEE IZRIBENA & THE
PRIC CV IZEA & 272 213380 B vz o> - 7z (Data
not shown) ,
B. €32 FREICEITHABKASELREKS

EREDBRIE

WERIE, BAEZIIROLEH0 /) L, Bf
FRIFROEER L 2, 3SEBB D 4K A 2 FT,
BE ORI IR & Uiz, BIEEALIL, Al
AR E TRENEI A Wiz, 5 2 FBME 2R
ARGRIOMEEMBEE Lz, AEKYEDHH
B bOMMEE, BA3ZEBTT 7R L LR
L CTHIBEPEIT 180% vs. 150% (p<0.05), THEPN
T 141% vs. 111% (p<0.05) L FRIZHEL Y, £OD
AT 2 8 B LR IR bz (Fig. 1), KK
KGRBBEOMHEN D OEMEKF, 7 Mg
fi & 77 &R L U CRIBENRIT 39% vs. 58% (p
<0.01), THEPIEIT 23% vs. 39% (p<0.01) & 7T &
AL TET I FBADOFNAERIT/NE D o7z
(Fig. 2),
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Table 1 Within-run reproducibility of water content assay in the stratum corneum by Skicon-200
(CV%, n=11)

/Time 9:00 11:00 13:00 15:00 18:00

Forearm

Volunteer No.  Average
1 21.5 A32.7 26.1 @195 20.8 24.1
2 16.3 13.1 12.8 ®11.9 A13.0 14.4
3 12.5 20.5 18.6 A37.7 ® 8.7 19.6
4 A29.6 13.8 @129 15.8 19.9 18.4
5 10.9 @® 6.1 15.9 A175 6.6 11.4
6 14.6 @125 Al152 12.7 14.5 13.9

Average by time 17.6 16.5 16.9 19.2 14.8

Leg
1 28.3 @®22.4 A322 24.1 28.1 27.0
2 ® 8.7 12.7 10.1 10.2 A18.0 11.9
3 @25.8 27.2 28.1 A414 26.8 29.9
4 27.3 A37.0 275 ® 74 234 24.5
5 5.9 ® 5.4 7l 6.9 A 75 6.6
6 ®12.0 214 13.5 19.9 A26.6 18.7

Average by time 18.0 21.0 19.8 18.3 21,7

Eleven-fold determinations were made in each person.
The minimum (@) and maximum (A) coefficients of variation (CV%) in each person are indicated.

Table 2 Within-run reproducibility transepidermal water-loss assay by Tewameter
(CV%, n=11)

/Time 9:00 11:00 13:00 15:00 18:00

Forearm

Volunteer No. . Average
1 6.8 A283 7.3 @® 65 8.5 11.5
2 A 97 ® 70 7.8 8.2 8.1 8.1
3 ® 45 6.8 A153 9.4 6.3 8.6
4 ® 15 4.8 A 53 49 53 45
5 5.5 @® 5.0 ® 5.0 A 6.1 5.7 5.5
6 A 6.6 ® 29 37 3.8 4.4 43

Average by time 5.8 9.1 7.6 6.5 6.4

Leg
1 @® 538 A 938 7.0 6.3 7.8 73
2 4.1 A 6.7 4.3 ® 23 3.8 43
3 5.1, ® 414 5.1 4.0 ®29.1 9.5
4 ® 414 ® 44 7.2 6.9 All4 6.9
5 3.8 A 40 3.7 3.7 ® 34 3.2
6 4.6 A 55 3.6 ® 29 3.6 4.0

Average by time 4.6 5.8 52 44 9.9

Eleven-fold determinations were made in each person.
The minimum (@) and maximum (A) coefficients of variation (CV%) in each person are indicated.
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Figure 1 Changes in the water content in the
stratum corneum by topical use of rice
ceramide (n=23).

The water content in the stratum corneum of
the forearms and legs was measured by Skicon-
200 over 3 weeks as ceramide gel was applied
topically by 23 healthy volunteers. Data were
expressed as incremental ratio (black column) of
the result to the baseline value in comparison with
that after using the placebo (white column).

p<0.01

(=2}
<

Forearm

S
f=]

Do
<

Incremental ratio
of transepidermal water-loss (%)

(=]
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Figure 2 Changes in the transepidermal water-
loss by topical use of rice ceramide (n
=23).

The transepidermal water-loss of the forearms
and legs was measured by Tewameter over 3
weeks as ceramide gel was applied topically by 23
healthy volunteers. Data were expressed as in-
cremental ratio (black column) of the result to
the baseline value in comparison with that of the
placebo (white column) .

7 I FRAOB/ERRO 20mg/ B R EBHETIZS S
AR L LB L CARBAR D EOHEME (%) ICHEE
RO RN oTe, —7F, 40mg/BFREEED 3 HE%
DB BN (%) 121X 7T & AEE, 20mg/ A
53t & ORICEBENR O bl (il : 335%

—55:3+2007—

<0.01
400 2 T
Forearm

25 300
Se
55
s
58 200}
g8
[} [
S
=l =

kS 100

Period (weeks)

Figure 3 Changes in water content in the stra-
tum corneum by oral administration of
corn ceramide.

The water content in the stratum corneum of
the leg was measured by Skicon-200 over 3 weeks
as 20mg (gray column) or 40mg/day (black col-
umn) of ceramide was given orally to 23 healthy
volunteers. Data were expressed as incremental
ratio of the result to the baseline value in compari-
son with that of the placebo (white column).

vs. 119%, p<0.01, and 335% vs. 194%, p<0.05, T
BEPAL : 394% vs. 141%, p<0.01, and 394% vs.
290%, p<0.05) (Fig. 3), 73 FogOo®5ICLD
3 % DK AR, 20mg/H TIET 7 &
AEEE B L CHBZEFR O eh o723, 40mg/B #
BT 7 B4R & B U CRIBENI T 24% vs.
68% (p<0.05), THEPNEIT 14% vs. 69% (p<0.05),
F 72 20mg/ HEE & LE#E L CH AT T 24% vs.
45% (p<<0.05), THEPMAITI4% vs. 33% (p<0.05) & H
BIUNEL, ZORE 2 BB UBERICHLOMMNEIpo
7= (Fig. 4) ,
C. 7Uor—HiER

BREEROEIE, TRNT RO TV
DYENE T I FBA T 6/23 B (26%), HOEET
8/16 i (50%) IZFB W TRH b, B TOAREK
HEOHNMN & REZAKZEBEOMH & 5 HIERR
CRENL D, BREROMEEL R ZEBRE
IR Lo, BRIERICE(RODZ LD
ST I MERBICBWTHARBKS BRI L K
DIEBEMHIZIEN R ST,

I & =

KRB R OFMEiEE L CABKY BEEERE
(Skicon-200) & F Rz K43 25k B E 25 & (Tewameter)
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Figure 4 Changes in the transepidermal water-
loss by oral use of corn ceramide.

The transepidermal water-loss of the forearm
and leg was measured by Tewameter over 3
weeks as 20mg(gray column) or 40mg/day
(black column) of ceramide was given orally to
23 healthy volunteers. Data were expressed as
incremental ratio of the result to the baseline
value in comparison with that after taking the pla-
cebo (white column).

RWEREOEBIR E1Tolz, £, TOK
RIZESWT, LT I FCKkEEKEZ I F3%
ERAMNABEBLO Ny EoavBEET I F3%E
BWE) ONAB L UONRIC X 5 EEHRIEDREZ R
L7,

FEREZSROFEMICE N T, [BCBE R E
BIEEMOREIIEERFEBR T L5200, 4
|, BETZHBOEEIX, SFJUROELCKE
WEA SRV ) ERIC LY =R EIBE LR
Lice ZORER, ABKSELREKGEHED
RNEEORBHHREL, BEOFPEN VLN
FEHMEATH -, £72, il - T, A1 F
HBCTHLNRETRORN T2, ABKSELFE
Be oK 53 7R E B 8 1 O BB EL Y K & < 7 5 IR
B 2 OBREIC L > TRLR > Tz, TOR
RS TR, X0RELLMESME R
THMLERHD EEZ LN, BEDOHMHEE
HRICMZ, SEOKRF T, BFAE, IR,
RE, ABEOABMEBERICONVTHHEEL
2o TOLET, FEHEBMCLER L, Thbb,
LAV & 72 1L i B R R O BE L2 31T DY
MY S I FOMELMB D, KIERECEHRIK
1B 30% K1) & 72 B4 LRELIZHIT TOHM

—214—

B EIToe, SR OBERRE EM LM
Mix, bxd EARENER LG, T0EEE%
T TEBASEBEN B Z LT L T2
HlzoTniz &b, REKGZEMEOIEIZIE
OFHEIZE L Tz,

FEDRBEEDCIKTICOWT, BETIIALERE
OFIBEZ R T REREOERE - HRE - BEPILHH
HbD, THHDERPRD LNZHEREICBWVT,
BARBRBLORAKE & ICERMEOTHE -
HHE R INTZ, BRERDOZLVWEETYH, BE
WREEEOARBASBIZELTRY, KT
JEDOTFRHICIE, BRIERMBENOAERE TOKS R
BREETHD, Z0OL ) BB RE ARK
4y B 251 (Skicon-200) & 3 Rk 4y ZE B B B 2
& (Tewameter) |2 CEBMICHIECTE, WYL T
I RO - WIRIZ L A EEORIBIRIZ, ABK
SEDOEMNE REAKFEBEOIFNZ L > THL
z&hni,

7 I NEFOLTNREE, £ZOKE - &
BRRECEEOFZMMELET S5, mlE T,
KEDOET I FEENMETT2HFIC, ALROK
RICETHET I iRt 7 I 4 —E0EWTT
ERFET HND, EEE CIERBRNIIC TR FRICRE
LT Wew, S, #EMEET I RO - N
RiIZBWCEIBEICINZ, THRTHLREBDRII TS
LI LIEEND D,

B A8 P CAFIET ARG ITEE A A (R
AK)ELTIEEL, TOHK 15%1%, MaFEEIC X
STHRFEENTWD, B THLET I Fix, Kok
FRHREC NN Y THRE A RIET -0 B IEE
THEELEBEBREEAEK L, EELEHER
2L TWBHOW  KiFZECIE, #htET I Fogk
HORLLTRERAKE L > TABASENMRE-N,
MORAKRSEBEMERIH S D 2 EBRENT,
Wt 7 2 Rk, Bk SR TIc<
<, BOBELEGETOFEEHEE TRINEL
5, HEELOLMBICER Y AENTET I FIT,
EMMEZ N L CREOMERC/EMEREEE
KoL CHREREETD LHBI S WY, 4
HAOGEBEHR/FT LSRR WA, ROokE T
1%, 2HOXRKICET I NEREIREMMERHBT S
IENFRETHD EBZLND, BOKBETIE, A
JEK Gy B OHEINER &K 37K B & O MflZ 1T, 40mg/
A58 20mg/ AR 5REL O K& podz, LI
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D&, fbhEi A EOERBMERM, FEMBA, #
HEMER MR L DOHEM L LTLELHAEND Z L2
BEnd,

V. #& E

R RIE S RO IC 31T B Ay BERIERES
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OFERMENRENZ, ZNLORERICLVEYE
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D
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