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Effects of 35 ~ 50 &D R 0.6 mg/|[(n=12)|H" B[ K M A E, | & O,
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Wl [71] [N i K ERERE L iR [T Al 2 < FERCT20 WM B 65|E # kB LEb | (BEW) a7 5 w|ITT B2, i (K5 GF D E
£ W A2 [EAm oINS DETA3HY = v SR EM|(E |, ik |#obh s
FORl O E FHE 7R B 43 B|F R E|(EHET) B Sk GS;|(n=21)|#) [H{kEHE, R (& O KD
g 2 ERM(E (EW), 44 &L 2 Y o |18 mg/(i  Fl|FAS & oY f
BEEE B X T, |GEE) =7 \wraa4H (0=22),/(n=22)(ih
i R IR D)4 5E (R |38 % ) O )
22O B GE EE 1Y S Y Y
) 353+63 [H K GS;
(BM) |54 mg/H
35.7+89 |(n=21) X
CEE) g

GS; Zvay ks I F, RCT: EEALILERER, ITT; intention to treat, FAS; full analysis set, PPS; per protocol set, TEWL; %% /K5 7&K
&, VAS; visual analog scale, QOL; Quality of Life,
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No FH% 2A BV W 75| 555 v TR 5 E R A fiit B | 7 |& R T = B
i 1 K| kAT b A D]
FZ N L il
Wil [72] (N K BR THAIC S TIRCTE B Cic k| (#R)|BEUSTZ |av=v > Z|PPS{TEWL[# 4 7| IX R B 72 WM&
% FAMAHE12 |2 EAEH LIE86% |y sk Gasilv R[E b L |[E»shiz
DEHEOREHE |HT 5K 600 Fig (1.8 mg/H|(n=87)|{ & DI h
N T HEREIC CAP IS | 39.749.5((n=86) X % i >t
*d B ) IREEIC BE D T AED | 5 5
P 7z { TEWL 40.5+8.5 A il
EAREARY i ¥ (FSER D i
173 % &= EIR #) %,
(BA) + —
* —
7
Hij D
[53)8

GS; Zvav it 7 3 F, RCT: #/EA{LILEGRER, ITT; intention to treat, FAS; full analysis set, PPS; per protocol set, TEWL; #&7K5r 7%
&, VAS; visual analog scale, QOL; Quality of Life,
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No HEY (RS 24 MV FRAMER R
Baba [2] Hidehiko [Biosci Biotechnol-|Oral intake of lactobacillus|E¥I5ERD 7z DR
Baba, et|logy Biochem helveticus-fermented milk
al., whey decreased transepi-
dermal water loss and
prevented the onset of]
sodium dodecylsulfate-
induced  dermatitis in
mice
Chang [4] F Chang,|/Comp  Biochem|Localization of  beta-|EEIFLD 7z DRI
et al., Physiol Comp|glucosidase activity within
Physiol keratinizing epithelia
ik [5] IS VNI F TP R 717 Kkt T IR (AT 0 > IRERRESE 2 FTHE
) A EMCBT 2 ENN MDD % T2 DFRYE
ROBIRIRRE =Ty
GARHTIC K B BB
Deguchi [6] H J thrombosis|Decreased plasma sensitiv-|XRIVGEIEK D 7z DR
Deguchi, |haemostasis ity to activated protein C|¥¢ (RRIIREESEIC X
et al., by oral contraceptives is as-|% M2 JE & &M C
sociated with decreases in|&EFICXd % HHild
plasma glucosylceramide |73 )lt&J 3K
DIXFICEBEDT
(ECAAYARARER T 5
DIz, HHEMEOM
IR
Duangjit [7] Sureewan|Biological =~ Phar-|Menthosomes, Novel Ul-|[X{SaEED 7z Bk
Duangjitmaceutical Bull |tradeformable Vesicles for|¥}
et al., Transdermal Drug De-
livery: Optimization and
Characterization
TRk (8] TR 2205, /N IRES HR HANT 7 Z7VIEEBECBI |7 7 T VSR EHIC
%, BRI B I AHA- T g 58 R sz
> ABROORER tha-HIZ7 MY
2t AREDID
FRAE
“kf [9] A #AL|FOOD Style  |[BAEMERIZEL - b a0 X [BIWIBR0 7= o BRAt
FRELT T ADRR & L4
Goto [10] Hirofumi|J Oleo Sci Determination of sphingoid |JEHEWFZED 7z HERSE
Goto, et bases from  hydrolyzed
al., glucosylceramide in rice
and wheat by online post-
column  high-performance
liquid chromatography
with O-phthalaldehyde
derivatization
1
(R

AR—MRBEOHZHNETHEDTHD . NEYIGHH LT EOETEK LRSS H B D THET 5 C

&




AR (V) —8

and their Mutualism

No HEY |fEEEES 24 MV [FRASEHEE
Haruta [11] Yuko Biosci Biotechnol-|Dietary phospholipid con-|B#)5EkD 7z HERI
Haruta, |ogy Biochem centrate from bovine milk
et al., improves epidermal func-
tion in hairless mice
#H [12) BT IVITALURA |RICHT 2 HILHR R 7 ¢ (ke S 3 KT
%, YAITY vEE A #EM ORI TR
ZSYES
Hasegawa [13] T Lipids Dietary  glucosylceramide|EI#I5ERD 7z HERHT
Hasegawd, enhances cornified envelope
et al., formation via transglu-
taminase expression and
involucrin production
Shimada [15] Eriko J Oleo Sci Inhibitory Effect of Topical|BI#EERTH %7z
Shi- Maize Glucosylceramide on|fFR%}
mada, et Skin Photoaging in UVA-
al., irradiated Hairless Mice
Hoeks [16] J Hoeks ,|J Clin Endocrinol|Long- and medium-chain|f§ 5 7} © 7z & & 4
et al., Metabolism fatty acids induce insulin|{(Cochrane IC &
resistance to a similar ex-[## L CHRIN T
tent in humans despite|%)
marked differences in mus-
cle fat accumulation
Ideta [18] Ritsuro |Biosci Biotechnol-|Orally administered gluco-|Ei#j325k0D 7z HERST
Ideta, et|logy Biochem sylceramide improves the
al., skin barrier function by up-
regulating genes associated
with the tight junction and
cornified envelope forma-
tion
iR [19] S R, | H AT VR A2 2 M EE T 5 X RIS & D B[Rz D 7 DR
%, B3 FEND b EE RS
15 LIl E R 1 K O
A L T B B I - DA 5 I
PO IRARYIES
Inokuchi [20] Jin-ichi |[Proc Jpn Acad,|Physiopathological function|X{SaEE D 7z HER
Inokuchi,|Series B of hematoside (GM3 gan-|7}
et al., glioside)
Al [21] A (S| HARBEE ARG L - NEINTREOREEN & |KeFiD 72 DFRYE
) tht Z DG
Ishikawa [22] J Int J Cosmetic Sci|Eucalyptus increases| W GHVHIK D 72 R
Ishikawa, ceramide levels in ker-|%}
et al., atinocytes and improves
stratum corneum function
hE2 [23] PREE YN Il S LB81 AWz L/ 3-7 |kt oI F T
F, &, U b O R B e 25 2 SRS B I3 7R D D TRRAY
EREY
Kaminogawa [24] |Shuichi (Biosci Microflora |Effects of Food Compo- XSRS D =R
Kamino- nents on Intestinal Flora,|%}
gawa Intestinal Immune System

()
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Kawada [25] Chinatsu|Biosci Biotechnol-|Dietary  glucosylceramide| #1550 7z DR
Kawada, |ogy Biochem enhances tight junction
et a., function in skin epidermis
via induction of claudin-1
FJIT [26] BT O | FRER R R RS [T AR HE IS 9 % ce-|MEFT RGN 10
%, tuximab FHEIC B 2 EHERT 5T I F 7 U-
T 22T I RV VLD LOBHTH B2
EHMEE S UCLZeEOMET (B
Kawamura [27] |Asuka |J Oleo Sci Dietary supplementation of|[X$ 54l D7z DR
Kawa- gamma-linolenic acid im-|%}
mura, et proves skin parameters in
al., subjects with dry skin and
mild atopic dermatitis
JIIAS [28] JI R | H A B A REE TR 2 (RS 2 5 585 B D% BT K PRIV D T2 & BR
%, b % R IRRE R R %
Kawano [29] K Phytother Res Oral intake of beet extract|Bi¥FZERaD 7z DRI
Kawano, provides protection against
K skin barrier impairment in
Umemur3 hairless mice
Kim [30] Juyoung |Biosci Biotechnol-|Comparative  effect  of|{@i¥J5ZERD 7= DRI
Kim, et|logy Biochem gromwell (lithospermum
al., erythrorhizon) extract and
borage oil on reversing epi-
dermal hyperproliferation
in guinea pigs
Kim [31] Byung |J Pharmacological|{Inhibition of Lipid Infusion-|EI#I3EkD 7z bR
Seok Sci Induced Skeletal Muscle
Kim, et Insulin Resistance by
al., Cotreatment With Tempol
and Glutathione in Mice
Kim [32] J Kim, et|Nutr Res Pract [Royal jelly enhances migra-|3£HEWFFED 7z DR
al., tion of human dermal fi-
broblasts and alters the lev-
els of, cholesterol and sphin-
ganine in an in vitro wound
healing model
/INA [33] INTA ST | BREE R IR B RS R RAGYET b PR R R 35 [ B RER D T2 RS
%, 2ROV avivtes 3 Rl
Mo 1
Kunii [34] Naoki  |Cancer Sci Combination therapy of BEHZE D7 DHFRI
Kunii, et in vitro-expanded natural
al., killer T cells and a-
galactosylceramide-pulsed
antigen-presenting cells
in patients with recurrent
head and neck carcinoma
3
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Bt [35] BN BT, | H AR 3 2 2 G i o C BB MERFS 3 AI0FHC A MERF % 3 A
%, % MANE 1T MFBEIC T 2 B RS O E| FHPEIC BT 2 5K
EBiIk BE5RIEADS R 2 (FREFICTWT 5 Y
HHLUAF 7 21T>T |[V-LOBHTH S
Te DRI
Lalazar [36] G Hepatol  (Balti-|Treatment of insulin re-|WSH\THIED 7z DR
Lalazar, |more, Md.) sistance and non alcoholic|}
et al., steatohepatitis by adminis-
tration of beta glucosylce-
ramide : results of a dou-
ble blind placebo controlled
trial
Leung [37] Donald |Allergology Int  |[New insights into atopic|XfSuEEI D7z DHER
YM dermatitis: role of skin bar-|7}%
Leung rier and immune dysregula-
tion
Mariani [39] G Mar-|J Nuclear Med  |Severity of bone marrow in-|[RIVEIKD 72 kR
iani, et volvement in patients with|#}
al., Gaucher’s disease evalu-
ated by scintigraphy with
99mTc-sestamibi
H [40] WH 87, |H A B - & A DI AFIR GO EH O TF R HID ARG DR
%, 2o SREI AR R RO T A TV F Y, ABEDIRHGEDORET IR
795, T I REAREFFO—Y 3 VAR
H- 3 Y OWIR DTz DERA
Miyanishi [41] K Allergy Reduction of transepider-|{{ % N T\ 728
Miyan- mal water loss by oral in-|(7 b E-M£i8%) &
ishi, et take of glucosylceramides in|#% (BH&B, /oAl
al., patients with atopic eczema|® TEWL HAEEIC
B LT, sepicfa
WA 1.2 mg §%
AOHEIWRdT 52 & T
TEWL MW L7z
5O d H 5 H,
T-2 B K CEwIE
BTEHEMoT)
BN [42] BN BRI AR HANDRAT ¢ Y AFHEERN Y REETH LD
T, %, mEMEYE L T Ty REMEY|RR
12 & B ENINR
Mizukoshi [43] Koji Biological Phar-|Effects of Serine Palmitoyl-|[E#)5EkD 7z DR
Mizuko- |maceutical Bull [transferase Inhibitor ISP-I
shi, et on the Stratum Corneum of]
al., Intact Mouse Skin
Moto [44] Mitsuyo- |J Toxicological Sci THIRTEEN-WEEK  RE-|[XRFHHIN D7z DHER
shi PEATED DOSE TOXI-|#
Moto, et CITY OF RICE BRAN
al., GLYCOSPHINGOLIPID
IN WISTAR HANNOVER
(GALAS) RATS
4
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Nakahara [45] Michio |Biosci Biotechnol-|Effect of a sake concentrate|E¥)5ERD 7z DRI
Naka- |ogy Biochem on the epidermis of aged
hara, et mice and confirmation of
al., ethyl a-D-glucoside as its

active component
Takahiro [47] Oda Anti-Aging Med |Effect of Oral Intake/f¥JHikt> 3 FT
Takahiro of  Ceramide-Containing|id 7\ 7z RS
et al., Acetic Acid Bcteria on Skin
Barrier Function
/INIT (48] NI | BABRSRZE TR0 A T RIS 2 7 JERIZE D 72 DR
%, B3 NVav ks I FoMiEE %
DEaR
/NEF [49] NG TSV IT AR PR AT IV VRYIHRET I T
TR AP D 2 B B RE U5 B RIS TRV T2 D FRAY
B9 2 wiot
Osawa [50] Rinko |Allergology Int  |Filaggrin gene defects and|XISAEEID 7z ER
Osawa, the risk of developing aller-|¥}
et al., gic disorders
Patterson [51] MC Pat-|The Lancet. Neu-|Miglustat for treatment of| SIS\ EELD 7z DR
terson, |rol Niemann-Pick C disease:|%}
et al., a randomised controlled
study
Peterschmitt [52] |MJ J Clin pharmacol [Safety, tolerability, and|X}SIVGEEKD 7z LR
Peter- pharmacokinetics of eliglu-|%}
schmitt, stat tartrate (Genz-112638)
et al., after single doses, multiple
doses, and food in healthy
volunteers
Saito [53] Hiroaki |J Oleo Sci Characteristic of lipids and[Xf SN D 7z B[R
Saito, fatty acid compositions of|¥}
Satoru the neon flying squid, Om-
Ishikawa mastrephes bartramii
TH [54] NH EE] |H TRAHRAT ¢ IAREREO 2 L, 3
TEH DR 522 T
BV4A6 D55,
RS AR oD K 7K o0 i
At 50% Aiili D 33
. BEEREFIR
RENTWVRLV. ik
[5] LFE U EDE
B DIEGIEL, I
TDINT A-Z D
fill, M TERIC—
BMLTEL, A% 5
WL 3EZ 5 NA
WiHERM LTz,
5)
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Shimoda [55] H  Shi-|J Med Food Changes in ceramides and|EHEWFZED 7SR
moda, et glucosylceramides in mouse
al., skin and human epidermal
equivalents by rice-derived
glucosylceramide
Shoji [56] Akinobu |Laser Ther Low reactive level laser[tfRIVEBD 7=k
Shoji therapy (LLLT) in patients|¥}
with atopic dermatitis
Squier [57] CA Arch Oral Biol |The lipid composition of|JEHEFZED 7z DRI
Squier, porcine epidermis and oral
et al., epithelium
Squier [58] CA J Invest Dermatol [Lipid content and water|JEHERTZED 7z HERYE
Squier, permeability of skin and
et al., oral mucosa
FZH [59] 2 AL, (o Lok NEXvTIFERGHT B BBISHED D/NE
Tk E9E i (27 )L) ORUSH T 5% T I F2 Tk
R LTWaMH, A&-7
JL-V SERH), V) >
SRS RS L
e U A D
HGEABR D 72 H RS
ZH [60] FZH RRR, o9 & HE (7 A7 7 )-LNIDOHRD| 7 V- L Fl OB
%, DT LIFE D NWVROWENR |5 DTDER
Suzuki [61] Yusuke |Allergology Int  [Skin Barrier-Related [ S 3555 D 72 B[R
Suzuki, Molecules and Pathophysi-|%}
et al., ology of Asthma
AR [62] AR B | H A EER 2N b LF O PS4 5 G Hi iSRSl o 72 HER
%, ES SIEVEFNC BT 2 Mt A
Tabuchi [63] Yoshiaki [Exp Animals Development of Oral Ep-|8#5ERD7zHER
Tabuchi, ithelial Cell Line ROE2
et al., with Differentiation Poten-
tial from Transgenic Rats
Harboring  Temperature-
Sensitive Simian Virus40
Large T-Antigen Gene
Takatori [64] R Taka-|Biosci Biotechnol-|Effects of oral administra- |89k 7z R
tori, etlogy Biochem tion of glucosylceramide on
al., gene expression changes in
hairless mouse skin: com-
parison of whole skin, epi-
dermis, and dermis
Tokumura [66] Akira  |J Health Sci Physiological ~ Significance |15 HIKAN D 7z DR
Toku- of Lysophospholipids that|%}
mura Act on the Lumen Side
of  Mammalian Lower
Digestive Tracts
Tsuji [67] K Tsuji,|J Dermatol Sci  |[Dietary  glucosylceramide|B#3ERD 7z HERYE
et al., improves skin barrier
function in hairless mice
6
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iE [68] BT LVEORKE | (7 LV RO C5es| T2 Feka Ll
iy gEi— BRABICAIICBIT 5|7 V-LEHI DTz R
BE7FEYy 7RS4 RAF 5
DFRRIEIRICSH T 2 1 TR-Z
U7 71)-LJ OFRAMEBX
(&S o)
AL [70] PAILL B, | bt FH SRR aY=x 7+%5 3 FEAGHK | Uchiyama2008a &
%, D B RRAEL R R [ T w75, &F fifi 15
HMNRZKZ 2T
T, A—X%D=8
Uchiyama2008a IC
e
Ueda [73] Ueda Os-|Drug Metabolism|Distribution and [BPIFER D 7 DR
amu, et|Pharmacokinetics [Metabolism  of  Sphin-
al., gosine in Skin after Oral
Administration to Mice
vanGiersbergen  |[PL J clin pharmacol |Influence of food intake[WfRAVGEIED 7z DR
[74] vanG- on the pharmacokinetics of|7}
iersber- miglustat, an inhibitor of
gen and glucosylceramide synthase
J Dinge-
manse
thife [76] rLif RO [HT5E & Bk 7 b ENERE R BAE DRREIR|T b E-1E R R R
%, IS 2 2 EF 27 Hk|EICHd 2+ / al
Favivt s I FEFEAIRES I FORDEk
DHHRNR 4%
i [77] i IE5%, (KRS 7 FE-REREREHEICHT BT P E-EEERE
%, FaIVERZV-L) OFR|E X Z 2 FELE
PRt ERDES S\
&) 7 V-LOEAT
B % 1= DAY
Yamashita [78]  |Hirotaka |J Traditional Med|Assessment of relief from| WSS D 72Dk
Ya- pruritus due to Kampol|5}
mashita, medicines by using murine
et al., models of atopic dermatitis
(L [79] LR e, [y BREERRE |-k U YHEIDS T AU BT HRIVEER O 7 DR
%, % compomd48/80 I & % 714+
SMEITEE TR T IR
BRICKIET
Yeom [80] M Yeom,|J Dermatol Sci  |Oral administration  of|[Bi¥FZERD 7= DRI
et al., glucosylceramide ame-
liorates inflammatory
dry-skin condition in
chronic oxazolone-induced
irritant contact dermatitis
in the mouse ear
Yunoki [81] Keita  |Biosci Biotechnol-|Analysis of sphingolipid|#f&&\EE D 72 %
Yunoki, |ogy Biochem classes and their contents|¥}
et al., in meals
7
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C |75tR O |[BEUkmZ&HGR. ME/KITE
WE T 1 > RCTCilk% |5 |2— F |Hirakawa2013; ¥ " [14], Hori2010;
Hori [17], Takeda2014; 1T M [65],
Uchiyama2008; Uchiyama [69],
Uchiyama2011; AL [72]
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SRFEE TEWL e E -1.78 [95% fEHEXR; —2.90 ~ —0.65,p = 0.0020]
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LHRHICE R TEWL O R 5Nz, P #iEHRIE 30.7%.
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Hirakawa2013 (1.8) - -220[-4.20,-0.20]
Hori2010 (0.6) .—-—. -1.90 [-5.76, 1.96]
Hori2010 (1.8) .—.—. -220[-6.28, 1.88]
Takeda2014 (1.2) .__.—. 1.30[-1.71, 431]
BATD Uchiyama2008 (1.8) — -3.80[-6.19,-1.41]
RE Model ’ -1.88 [-3.57,-0.19]
I T T T | T T 1
-8.00 -4.00 0.00 4.00
Mean Difference
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Mean Difference
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-4.00 -2.00 0.00
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