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Dietary effect of red ginseng extracts mixed with torilis fructus and
corni fructus on the epidermal levels of ceramides and
ceramide related enzyme proteins in uv-induced hairless mice

Lee, Yun Ju"

- Oh, Inn Gyung" - Cho, Yunhi’

Department of Medical Nutrition, Graduate School of East-West Medical Science, Kyung Hee University, Yongin 446-701, Korea

ABSTRACT

U V-irradiation is a major factor of photo-aged skin, by which pigmentation, wrinkles and laxity are increased. In addi-
tion, the epidermal barrier is disrupted, ultimately causing dryness in photo-aged skin. As an effort to search dietary sourc-
es for improving the dryness of UV irradiated skin, the dietary effect of red ginseng based functional foods on the epider-
mal level of ceramides, a major lipid maintaining epidermal barrier, was determined in this study. Albino hairless mice
were fed either a control diet [group UV (U V-irradiated control)] or diets with 0.5% (group M0.5) or 1% (group M1.0) of
red ginseng extracts mixed with Torilis fructus and Corni fructus (66.7% red ginseng) in parallel with UV irradiation for
5 wks. A normal control group (group C) was fed a control diet without UV irradiation for 5 wks. The epidermal level of
ceramides in group UV was significantly lower than that in group C, in which ceramidase, an enzyme involved in ceramide
degradation, was highly expressed. In group MO.5, the epidermal level of ceramide was significantly increased to the level
even higher than in group C. In addition, protein expression of serine palmitoyl transferase (SPT), a key enzyme involved
in de novo ceramide synthesis, was increased in group MO0.5. However the epidermal levels of ceramides as well as of ce-
ramidase protein expression in group M1.0 did not differ from those in group UV. In conclusion, we demonstrate that di-
etary supplementation of red-ginseng extracts mixed with Torilis fructus and Corni fructus at a level of 0.5% level in diet
increased the epidermal level of ceramides coupled with the elevated expression of SPT protein. (Korean J Nutr 2012; 45

(3): 211 ~217)
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SPTY] 12} &A1= primer sequence (UniSTS D19271)°&
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Table 1. Diet composition of experimental groups (g/kg)

Experimental groups

Ingredients

C uv MO0.5 M1.0
Cornstarch 372 372 367 362
Sucrose 200 200 200 200
Cellulose powder 50 50 50 50
Corn oil 100 100 100 100
Vitamin mixture” 10 10 10 10
Salt mixture” 35 35 35 35
L-cystine 3 3 3 3
Casein” 230 230 230 230
Medicinal plant mixture - - 5 10

contained diet

Fibroin - + + +

Composition is in units of g/kg of diet. Group C, hairless mice fed
a control diet without UV irradiation for 5 weeks: groups UV,
MO0.5, and M1.0, hairless mice fed a control diet (UV) or diets sup-
plemented with 0.5% (M0.5) or 1.0% (M1.0) of red ginseng ex-
tracts mixed with Torilis fructus and Corni fructus (66.7% red gin-
seng) contained diet in parallel with UV irradiation for 5 wks

1) AIN-93 Vitamin Mix #310025 (Dyets Inc., Bethlehem, PA)*  2)
AIN-93G salt mix 3210025 (Dyets Inc.)*” 3) Casein (nitrogen x
6.25), 870 g/kg
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ko] A2)A4-& Homology search (NCBI)S E-3f Al H T}
Ceramidase?] 12} &A= primer sequence (UniSTS AI6620
09"& 7|20 2 SPTQF Z-& v o 2 213)3}o] Peptide se-
quence RTEYKKIRDDDLRHC (15men-& A€isteict. zkzt
9] 12} 814 SPT} ceramidase?] peptide~= Carrier protein®]|
conjugationsto] rabbitol] FYUEFACE A AR = TAH
A5 o2 glshal A% A $ FAE affinity column
AF851o purificationdlo] Sk 2 AF8-31%c} (Lab Frontier.
Korea).

Ceramides &% &3

Ceramides®] “gtA1e FI8l Aol sEolAl AFe 9] =
2o Tris-HCI 800 uL2 7F3}] polytron o 2 £-4§|5}aL folch
£ 400 uL (Chlroform : methanol = 2 : 1, v/v)< 27|81
3,000 rpm, 5 &F il shGlck o] IS 23] WHE
oA 3}EMS N, Gas® AZA)7]3L, 2% Isopropanol= 3+
3t hexane2 3713t = filteringdt sample high perfor-
mance liquid chromatography (Waters 1525 Binary HPLC
pump, Waters 2487 Dual & Absorbance Detector, Waters Co.,
US.A)E ol-§3ste] 45151tk w40l 083t column- Type
UGI20 (250 mm X 4.6 mm, ID; 5 um, Shiseido co. Japan)=
AF8519937 Mobile phase~= hexane} 2% Isopropanol®] &
ol A3} o1 flow rate= 1 mL/min, &%= 230
nmelH Z4akek”

Serine palmitoyl transferase (SPT)%t ceramidase
MRNAS 13}

Ha)gt #9% 49 Trizol reagent (Gibco 15596-026)= ©|
831 RNAS 2] - AISHL 3 260 nmoflA] sk
Total RNA (1 ug/uL)E 65TCoIA] 10&3F 7HEstaL 4Tl A
108 B W8t & 1 uL oligo (dT) 15 primer (0.5 pg/ul), 1
uL M-MLV RT (10 unit/uL; Promega, USA), 1 uL. RNase in-
hibitor (20~40 unit/uL; Promega, USA), 10 uL. 5X RT buffer
(250 mM Tris-HCI, pH8.3, 375 mM KCl, 15 mM MgCl), 5 uL
2.5 mmol/L dNTP mixture, 0.1% diethylpyrocarbonate (DE-
PO) SFE& 3718t} 37ColA 1A7E 54 7FEsto] cDNA
= /dskeirh

Murine SPT9] sense primer (5primer; GACTGAGCCTT
TCTGGTGCT 3, 10 pmole/ul) 2 antisense primer (3’pri-
mer; AATGCCATTTGGAGTGAA GG-3(UniSTS D19271)”
(10 pmole/ul) S 22+ &% DNA (1 ul)ll 0.1% DEPC-Wa-
ter®} 4] PCR-premix tube [GHHFe] L oo 715k De-
naturation 944 18, annealing= 65CollA 1, exten-
sione 72CoNA 12 52t 43 cycle® Z3Y5FATE Murine ce-
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ramidase®] PCR< 5'primer; TGTGGAGCAGAAAATCA
AGC 3’ (10 pmole/uL), 3primer; CAACATCATGGGGCAC
TTAG 3’ (UniSTS AI662009),”” (10 pmole/ul)°]™, denatu-
ration 94Col|A 18, annealing2 65CoA 15 30%, ex-
tension 72°CollA] 15 ¢ 47 cycle® R3Y5}oc}. SPTLH
Ceramidase®] Fragment size~= Z1Z}+ 159 bp, 103 bpe|® PCR
A/ 3.0% agarose gelollA] ER16E3ITh PCR A4d=2] &
2 Housekeeping gene?! GAPDHE 7|50 &2 AaFs4 o
imaging densitometer (Labwork version 4.6 UVPCA)S A}
&5t S5k

Serine palmitoyl transferase<t ceramidase2| HHEiZ! 251

weE 3] 22]9f whlE AHEEL bovine serum albumin
2 ¥F° = 3t Bio-rad protein assayS ©]-85}9] 595 nmo|
A FBEE S5t ARFeoint FHE S-S 95TolA
SEZF 7FE3 ohS 10% PAGE/SDS gelollA #17] 84171 3
nitrocellulose membrane®] SZAFH T, 12} @A) (Serine Pal-
mitoyl Transferase; acid ceramidase: Lab Frontier. Korea)
= 4104 16A17H5<t incubation 3F & PBST=Z 1524 33]
A A3FAT) Peroxidase-conjugated anti-IgG 22} 3}A)| 9} Al
of[A] TAIZE E8F B8 AlZ1 & PBSTE 33] Al&star iy
ECL hyperfilm 2 & ZF15}ith ZF band®) intensityx ima-
ging densitometer (Labwork version 4.6 UVPCA)S A8-5
o] Aot on B-actin®] L3H-E 7|22 % control2 L}

RE A% Aub= (SPSS, Ver 12.0) programs ©]-835}o] &
Aslgi o, 71 A= B (mean) = 292 2} (standard er-
ror mean, SEM)= 3EA] sF3Ith 7} AET0) Heto] Apol=
General Linear Model (GLM)2] Duncans multiple range
testS AH&3Fo] p < 0,05, 0.01, 0.0019014 f-2]4L HE3I
t} (Duncan 1955).
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Fig. 1. Ceramide levels in the epidermis of hairless mice fed a con-
trol diets without UV irradiation for 5 weeks (group C) and UV-irra-
diated hairless mice fed a control diet (group UV) or diets supple-
mented with 0.5% (M0.5) or 1.0% (M1.0) of red ginseng extracts mi-
xed with Torilis fructus and Corni fructus (66.7% red ginseng) in pa-
rallel with UV irradiation for 5 weeks. The ceramide levels were de-
termined in the epidermis of group C, UV, M0.5, and M1.0 by high-
performance thin-layer chromatography and expressed as ng of
ceramides/ug of protein. Date are mean + SEM (n = 10). Values
without @ common letter are significant different (o < 0.05) using
one-way ANOVA and Duncan’s multiple range test.
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Fig. 2. Altered expression of SPT and ceramidase proteins in the
epidermis of hairless mice fed a control diet without UV irradia-
tion for 5 weeks (group C) and UV-iradiated hairless mice fed a
control diet (group UV) or diets supplemented with 0.5% (M0.5)
or 1.0%(M1.0) of red ginseng extracts mixed with Torilis fructus
and Corni fructus (66.7% red ginseng) in parallel with UV irradio-
fion for 5 weeks. A: Representative expressions of SPT and ce-
ramidase protfein in epidermis of mice. Protein exfracts (15 ug
each) from groups C, UV, M0.5, and M1.0 were subjected to 10%
sodium dodecylsulfate-polyacrylamide gel electrophoresis and
immunoblotted with polyclonal antiserum against SPT (67 kDa) or
ceramidase (45 kDa) and with actin (Santa Cruz Biotechnology
Inc., Santa Cruz, CA)-specific antibodies. The region of gel shown
for SPT was between the 62- and 83-kDa prestained molecular
markers. The region of each gel shown for ceramidase and ac-
fin was between the 34- and 55-kDa prestained molecular mark-
ers. B: The signal intensities from multiple experiments of (A) were
quantified, and the integrated areas were normalized, first to the
corresponding value of actin and then fo the signal observed in
the normal control group (group C). Data are mean + SEM (n =
10). Values without a common letter are significant different (p <
0.05) using one-way ANOVA and Duncan’s multiple range test.
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Table 2. Altered mRNA levels of SPT and ceramidase in the epidermis of hairless mice

Percentage of control in group”

C uv MO.5 M1.0
SPT (SPT/GAPDH)” 100.00 + 0.00°” 62.63 + 10.85° 98.18 + 24.81° 105.59 + 23.86°
Ceramidase (ceramidase/GAPDH) 100.00 + 0.00° 219.20 + 109.25° 91.36 + 28.44° 144,27 + 9.79°

1) Data are mean + SEM value (n = 10). Group C, hairless mice fed a control diet without UV iradiation for 5 weeks: groups UV, M0.5,
and M1.0, hairless mice fed a control diet (UV) or diets supplemented with 0.5% (M0.5) or 1.0% (M1.0) of red ginseng extracts mixed
with Torilis fructus and Corni fructus (66.7% red ginseng) in parallel with UV irradiation for 5 weeks 2) Date are mean + SEM (n = 10).
Values without a common letter in the same row are significantly different (p < 0.05) using one-way ANOVA and Duncan's multiple
range test  3) Total RNA in the epidermis of group C, UV, M0.5, and M1.0 was isolated, and real-time PCR was performed for SPT and
ceramidase mMRNAs. The signal intensities from real-time PCR analysis were quantified and normalized, first to the corresponding val-
ves for the GAPDH internal controls and then to that of normal control group (group C)

ghufol & TS Z7lA)7)= Q910 & 1) sphingomyelinase
(SMase)®] &4& 5 =312] 571k 2)
glucosyceramidase (GlcCerase)2] ZAS E3t glucosylcera-
mide 7F3l} S7PF g A ¢lom, SPTol€jo] SMase %
GlcCerase A5 ¥3F 71 Qo] Hzlw 1 gJr)” shH o
2 AR 2APL Algtatol = S SRt & ALt
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