J Korean Soc Food Sci Nutr b2 F 9 F - 8hE %)
36(5), 554 ~562(2007)

S E o I
— 1 = ] = HIl= x| —
7ol Mztoto|= gat R 2EelAt &Eo I3|7<|: It
SHs - FEN - Asop' - o2’ T2 Y’ 2 - zed”
'Halcstm SMQsirhstel ot ofstnt
xR SA oAEE
oS ocES=T

&
3r o
m
oy
>

Dietary Effect of Silk Protein on Ceramide Synthesis and the Expression of
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Kyung-Ho Parkl, Young-Sim Choil, Hyun-ae Kiml, Kwang-Gill Leez, Joo-Hong Yeoz,
Do-Hyun Jung3, Sung-Han Kim® and YunHi Cho''

Dept. of Medical Nutrition, Graduate School of East-West Medical Science,
Kyung Hee University, Seoul 130-701, Korea
“Dept. of Agricultural Biology, National Institute of Agricultural Science and Technology,
Suwon 441-100, Korea
Nutrex Co., Ltd.,, Seoul 137-919, Korea

Abstract

Ceramide rich intercellular lipid lamellae are thought to be particularly important in maintaining the
structural integrity of epidermal barrier. Ceramide is synthesized de novo by serine palmitoyltransferase (SPT)
phospholipid intermediates, serine and palmitic acid persist within the stratum corneum. The ceramide which
is synthesized is degraded with fatty acid and sphingosine by degradative enzyme ceramidase. The depletion
of ceramide in stratum corneum was reported in the atopic dermatitis. As an effort to search for the dietary
source for improving the level of ceramide in epidermis, the dietary effects of various-typed silk protein were
compared. Seventy male NC/Nga mice, an animal model of atopic dermatitis, were divided into seven groups:
group CA as an atopic control with control diet, group S: 1% crude sericin diet, group F: 1% crude fibroin
diet, group PS: peptide pattern of sericin (Mw 5000), group PF: peptide pattern of fibroin (Mw 1500), group
AS: manufactured the same as amino acid profile of sericin and group AF: manufactured the same as amino
acid profile of fibroin. Ten male BALB/c mice were served as group C (control group) control diet. All mice
were fed on diet and water ad libitum for 10 weeks. Dry skin condition was established in group CA as ceramide
content was decreased. Despite a marked decrease of mRNA and prorein expression of SPT, enzyme de novo
synthesis, ceramide content of group S was dramatically increased by inhibiting the mRNA and protein
expression of degradative enzyme ceramidase. However, dietary supplementation of crude silk fibroin protein
(group F) and in other groups that were supplemented with either amino acid or peptide type of sericin or
fibroin did not increase the level of ceramide. Together, our data demonstrate that dietary supplementation
of crude sericin is more effective at improving ceramide level in epidemis of NC/Nga mice.
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serine®} palmitoyl-CoA2] ZA3 ¥ serine palmitoyl-
transferase(SPT)ell 218l /3% 1L(6), sphingosine WA
42 717 ¥ ceramidase©l €3l sphingosine¥} fatty acid=
E A(7,8). Algdvlo] = HAdelw H Q3 serine> 7L A}
AzRE AR GAAL 9382 sl 3oz delx] lon
(9), FH N FK AZ3}el w2 Mgvlol= =X et
U E-0] serine®] 42 g+ R17balA| A5ty o] ®alg o]l
=d1(10), = FH A HAE3 serine?] 2 FA 5=
Aol %y HgFA T3S 2 u3u(10,11).

IR AZs7E Aol dHZel HrAdgior AAHE
7 ol HRG Aol 4HA A=H (12,13) o]F &
ofEd HHelE AA A7 oF 10~20%7A14 st
At} olEH HRAL D5 Az olle 11 A5
(hyperkeratosis), 9% 59 o8] S48 Zo] Fsl= &
B Aoz o]d tigh 3l A5
v Ao e WS J
2 AS AdAd TP Fa 9l
ole] 282 ket A
Aot (14). H olEd FHRA 2 AARD FAle] I
A Algrto]l = =2 7FAR1(810,15
z23} WA " FHEG w72 glile] A7 AlelA g
A7 BEo] vk ARRIES] Q14 Wl wa 54

oA Aol ol o S-S Aol AAlel HNe digh

TAF7E w2 &ad] AYPH ATH(16-19).
B Az WA= % o] 7159 A4 F A 7ol
J R oA gHEO| A= AagmFo] ARG-E a1 1t} o] A=
T e Aol [ e DA sericintt fibroino] 7t
7} 25%9} 75% = /3% o] Y= fibroine] ¥H-S AL
S+ sericin2 serine, aspartate, threonine, glutamate®] =
A ofu|mato] HA| FA ofnm4te] oF 77%E AFA|E o
WalE 7] far, el =7] 490 53], 2 AA=RA 25
< 7}A= serine©] oF 30% - o] ATHO). WHA fibroin
glycine, alanine, serine2 58 T/doln|=4ko 7 gF5-5)a1
1o} serinee] TFL 12% W2 sericinell ¥l o)
olF HHREE LAl dadtud g o]gsle] 7]e A F
A, V8 vl Tol o] la, K mxd) og By
A F7H20), FER(21), tyrosinase B4 AA &1}H(22)
5ol RaE ). A H o] 5 Azl el e st
5 BT ¥ 9 sloa Ak A4 ¢
Sk T e et g% Rale AR Aot wakd A=
@A sericin® fibroine] 433 & FR-Z2A A ] W P
dlzle] WglE PEshe A2 Fo3 9r7) e Aew
o AR

old & ATdA= olEy R FE Hul NC/Nga
miceoll 4] (14,22) A=A sericin 2 fibroing] 2)o] &5
o uh2 FF-o Agulol= e 9@ B gae] B
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PCR-premix= (F)ulo] @ ol Al 91319131 AMV re-
verse transciptase, RNasin ribonuleas inhibitor+ (F9)4#&
njo] @ Afol A el A 7918kt Random primer(50 pmol/
uL), 100 bp DNA ladder markers (55) g Alo] 91244
T-438}99 a1, protein markere (57 olulo] QA A5}
of ¥t AATY glo] A= ARS-stY

EQu AelA Ao w oyl
9] 431 NC/Nga mice(14,22) 30

TR =
vi2]9} 553 9] =% BALB/c mice 107H] S (F)F 34238
FEAE)ZEE FE0ol A3 Aolz AMSEtr] A 1

o M AR A F o daior & U
of 7} lolsh & rhA A RS stk W 2@
Tl 43-§-511 NC/Nga micedll t$h Fdlzyoz 25
°]-§-¥:= BALB/c miceE ¥ AolMe FAdzaow
a9k AlgAle] o= 2+1°C, $EE 60+5%E 74
a9l M B9k b)) 12413b0] e =ds)

itk

AFEEEA AR Z=H| 2 ojo|idt B4

T 7 (Bombyx mori) S A ow AFSEte] o
2 oA E AEste 0. AT A sericine
AE FAd 3 FEZHJeT, WA Fdlarx] el 308 2o
2 Frkskar 110°CellA] 5417 714 e & FEl g (Whatman
No. 2 paper)2 st FRES AASD o HawAl g
65~ 107l ATHST). T8k ©] sericinell A Fal a4
(Novo, Denmark)E 3%(v/v) 3A718F 3 AA7tA 2 %
A = 5E°CAAA 12412F A st o ¥ 284 A=
ko] HE)”(0.45 um, Sartorius, Germany) 2 524 71%9]
HAAe AA A BEAZFMw) 5000 Wele) dmghaig
sericing 3] 8t JTHPST).

w3l 9 AN G2 fibroine Madyarov 5(23)2] 41t
Holl w2} A28 ATHET). ©] 8-N-2- sephadex G-25 gel
filtration chromatography (Pharmacia, GradiFrac, UV-1
detection, Sweden) 42| Z ©]-4-3}9] fibroina} G2 73]
Egslgor, o2 o] fibroin &2l 3%(v/v)e] T
E3l&E42WNove, Denmark) & H7bste] A4k~ 53 24
2 55°CellA] 24413 7Rl slaL, 100°ColA] 583F @49
B3k 2= 3 5, BE)g (045 um, Sartorius, Germany)
< sto] eSS AAS T HaEAFMw)ol 1,500 W
ol A=gMA fibroing GATHPFE). 217he] 242 gel
permeation chromatography(GPC) #*](Viskotec, USA)Z
ol4-3tg9e, 0.2 N NaOHE ¢h5g§H oz AME-81o] re-
fractive index(RD & #4tslth o]21gh IS AX Aol
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W B sericin®} fibroin Al 2= -5°C W9l S Fx)8k= 4t
A% A (model: Vacuum Freeze Dryer, 2+ W@ ArApHE
o]-g-sto] 84 v Fel= AATH23).

ojZA AojH 484 el Felo] A gE ofr|x=4k
sodium citrate loading buffer(0.2 M, pH 2.2, Biochrom
Ltd)ol =21 5 He 8 (0.45 um, Sartorius, Germany)3a}o]
A ofn] Ak K4 X (Pharmacia Biotec. Biochrom 20
Plus)E o]-8-3t¢] 18 olr|at i Aol oIk ofv|it
e B8k
o|=4
Aol 2o) 38 Table 13 Eom] WA 2o] 77
1% =9 sericin® fibroine FHIHE Eelsle] 7 2]o]
ol &3tste] 1073 3335t th gAd Ax Fgg doE
=2l glol 2= 718 sericing® (Sv)3} fibroinar: (Fir),
sericin #AHES 5,000(PS) B fibroin w45 1,500(PF
o2 AT A @A g Helols Yyl 2 2o Hr
, sericin® fibroin®] o}v]i=Al 2N S FLSA A=
3lo] ofm Al A 9 sericin(AST)H} fibroin(AFT)S 2]
olell F7lete] FFF o= APTEE VEdnh. A=k
AL AVekA F& A olE 107 T+ NC/Nga
mice(control AT CAT) % BALB/c mice(control i Cit)
olEy FRAdizy 2 ggdzTeldn G
CAT2 AA AMo]FA F 23%°l A4-g-5l= TMA2S casein
o 7 RE FFugttl wA SoF Bt 183 PS+, PR
2 ASTE, AT 22%2] 9L casein® & YA 1%+=
= 2s A3 A sericind fibroin 2 5HE 7247t
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27}

cAFE - A=Y - AT - 285

Tty 7h AdaduAe] ofn|x4k 242 Table 29}
o AA Ao|FAZ 71Fo = slo] C/CA 2o]dl 23
THH= serine 11.27 g/kg 2ot SAoldlM FHH

serine2 14.31 g/kg Aol 9L, FAold] o3& FF49 serine
2 1248 g/kg A olA Tk ASA o9k PSalo] B AF4o] g}
PEA o]l 2jd] FFH serined] &2 27 S 2 Foo
TR FE9 Fewro] ofnjmAl B FElo]l =2 fo]
3ttt

Table 2. Amino acid composition of casein and silk protein
Silk protein

Ami . .
mino acid Casein Sericin Fibroin
Arginine 35 2.8 0.5
Histidine 2.9 0.9 0.2
I[soleucine 5.2 1.2 0.7
Leucine 8.9 06 05

1y Lysine 76 102 0.3
EAA Methionine 2.8 <0.05 0.1
Phenylalanine 48 04 0.6
Threonine 3.9 6.0 0.9
Tryptophan 1.2 0.0 0.2

Valine 6.4 26 2.2
Alanine 2.8 46 29.3
Aspartate 6.7 191 1.3
Cysteine 0.5 <0.05 0.2

1 Glutamate 20.2 41 1.0
NEAA™ Glycine 17 122 444
Proline 10.7 0.8 0.3

Serine 49 30.4 12.1
Tyrosine 5.3 3.8 52

Total (%) 100.0 100.0 100.0

YEAA: essential amino acid, NEAA: non essential amino acid.

Table 1. Diet composition of experimental groups (g/kg)
) Experimental groups? (n=10)
Ingredients

Control {(C) Control A (CA) S F PS PF AS AF
Corn starch 372 372 372 372 372 372 372 372
Sucrose 200 200 200 200 200 200 200 200
Cellulose powder 50 50 50 50 50 50 50 50
Corn oil 100 100 100 100 100 100 100 100
Vitamin mixture” 10 10 10 10 10 10 10 10
Salt mixture” 3% 3% 3% 35 3% 3% 35 3%
L-Cystine 3 3 3 3 3 3 3 3
Casein” 230 230 220 220 220 220 220 220
Sericin 0 0 10 0 0 0 0 0
Fibroin 0 0 0 10 0 0 0 0
Sericin of peptide form (MW: 5000) 0 0 0 0 10 0 0 0
Sericin of peptide form (MW: 1500) 0 0 0 0 0 10 0 0
Sericin of amino acid form 0 0 0 0 0 0 10 0
Fibroin of amino acid form 0 0 0 0 0 0 0 10

YGroup C: BALB/c mice fed control diet, Group CA, S and F: NC/Nga mice fed control diet (group CA), crude sericin diet (group
S) or crude fibroin diet (group F), Group PF and PS: NC/Nga mice fed the fibroin or sericin peptide form which reduced a
molecular weight with 1,500 (group PF) and 5,000 (group PS), Group AS and AF: NC/Nga mice fed AS diet (group AS) or
AF diet (group AF) that was manufactured the same as amino acid profile of sericin and fibroin.

?Vitamin mix composition: AIN-93 vitamin mix #310025 (Dyets Inc, Bethlehem, PA, USA).

¥Salt mix composition: AIN-93 G salt mix #210025 (Dyets Inc, Bethlehem, PA, USA).

YCasein (nitrogen X 6.25), 870 g/kg.
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AR FEAA AHAE A5 A7 22L& Tris-HCI buf-
fer(1 M, pH 7.5)¢} 3 polytrono.® W23t 5o
folch -§-¢¥ (chlroform:methanol=2:1 v/v)-2 7}3+ 5 3,000 X
g, 5% < A4 28] Bk § Kozl aFls
N2 gas® A=RAIZ ¥ 2% isopropanol2- 373+ hexane
H7Fste] el 8 (045 pm, Sartorius, Germany)s+$ith. o]
% sample2 HPLC(waters 1525, Waters Co., USA)Z ©]-&
sl FAlEkT). WAdell ©]-8-8 column type UG 120(250
mm X4.6 mm ID, Shiseido Co., Japan)-2 A+8-8+9132 mobile
phasex hexane® 2%, isopropanol(IPA)e] &3l ALE-
31g9.2H flow ratee= 1 mL/min, 3= 230 nmolA =3
SFATH24).

Serine palmitoyltransferase(SPT) 2} ceramidase 2|
mRNA 2F&itist

2 AAZHL 1 em? 272 ZebA 100 mm? platedl
dermisE of=l Wako 7 F & F HBSS(Hank's Balanced
Salt Solution:Gibco BRL)$} dispase solution(grade 1I, 2.4
unit/mL)S &2 HS= 10 mL 37Fste] 4°CellA] 18413k
B WAIA RS BTk 2EE 1Y 244 tri-
zol reagent(Gibco BRL)Z ©]-8-3lo] RNAZ 2] AA| O}J—
74 260 nmell A A FstAtk. Total RNA(L ng/ul)E 65
ol 108-zF 71 star, 4°CeollA] 107 &<F =18 & 1 L
oligo(dT) 15 primer(05 pg/ul), 1 u. M-MLV RT(10 unit/
uL: promega, USA), 1 uL. RNase inhibitor(20 ~40 unit/uL:
promega, USA), 10 uL 5 X RT buffer(250 mM Tris-HCI,
pH 8.3, 375 mM KCI, 15 mM MgCl), 5 uL 2.5 mmol/L
dNTP mixture, 0.1% diethylpyrocarbonate(DEPC) %5
2 FUkste] 37°Cell A 1A13F &2t 7hdste] cDNAE §H4dst
At SPT(GeneBank accession no. D19271)(10 pmol/uL)<]
sense primer(5’ GACTGAGCCTTTCTGGTGCT 3') & an-
tisense primer(5’ AATGCCATTTGGAGTGAAGG 39}
ceramidase(GeneBank accession no. Al662009)(10 pmol/uL)
2] sense primer(5” TGTGGAGCAGAAAATCAAGC 3"
2 antisense primer(5’ CAACATCATGGGGCACTTAG 3")
= 747} 3139 cDNA(L uL)ell 0.1% DEPC-Waters} 3
PCR-premixdl F7}8le] denaturatione 94°CollA] 18,
annealing-2 65°CollA 14, extentione 72°CollA 18 &<t
35~38 cycle(SPT: 35 cycle, ceramidase: 38)% 233}
t}. SPT9} ceramidase®] fragment sizee Zt7t 159 bp
(SPT), 103 bp(ceramidase)©]™ PCR &2 3.0% agar-
ose gelollA g1l th PCR A/dE 2] %2 housekeeping
gene$l GAPDHE 7|0 & AFsl.2 ™ imaging densi-
tometer(Labwork version 4.6 UVP, CA)E A}&-sl¢o] &3
stk

oA A&

Rabbit polyclonal 12 &-A SPTE primer sequence
(GeneBank accession no. D19271)& 7]5=2.2 3}9] whole
protein(560 amino acids)2] hydrophobicity ¢} antigenicity =
golel A3} 547~560 amino acid®! DRPFDETTYEETED
(14mer) -0 c-term & H¥ol X3laL 03l anti-
genicity 9} hydrophobicity 7} A& o =2 ol o2 A}
48} peptide= A A3}¢ a1, rabbit polyclonal 12} &4 ce-
ramidase= primer sequence(GeneBank accession no.
AT662009)E 71F 0.2 SPT9 22 W o2 st 167
~180 amino acid®] RTEYKKIRDDDLRH
protein®2] conjugation2 $13 B = cystine2 FH7}sle]
RTEYKKIRDDDLRH-C(15mer) 2 &-90.7 ARE-3 pep-
tide= A)&}s}o] rabbitell 38t th A Ao H =
Hozsgo glsta 4 Q¥ = AL total serum
IgG= affinity column(Affi-gel, Bio-Rad)-& AM-3t¢] g A
3 ¥ A= A5 9 (Lab Frontier, Korea).

LB carrier

Serine palmitoyitransferase(SPT) 2} ceramidase?|

CHHA S S)

AP FEAAM AFHE AR A7
bovine serum albumin(BSA)S &
tein assayE ©]-8-3le] 59% nmollA] = S4sto] A&
3 -2 10% PAGE/SDS gelollA] A7) 95 A7 & nitro-
cellulose membraneell F2HAIZTE $1e] W o = Aztd
12+ @A (SPT, ceramidase: Lab Frontier., Korea)Z 4°Cd
/] overnight incubation §+ $ PBST= 1584 33] &35}
Ao Perox1dase—conjugated anti-IgG 22 &4 9} -2
A 1AIRE F9F WE-A1Z] & PBSTE 33] AAstal w4
ECL hyperfilme.= 213t th. 7+ band2] intensity+ B-
actin®] 23S 7|Fo 2 % controldte] imaging densi-
tometer(Labwork version 4.6 UVP, CA)Z Al&-3lo] A&k
sttt

SAEAM

2% Axte] 2w = SPSS, Ver 12.0 program(Statistical
package for social science)& ©]-8-3to] 7 = glstgth.
A 2 7 Hodd 37 AR e, 74 A
kel ¥l one way ANOVA=R HA13E T general linear
model(GLM) test® p<0.05 F&dA AZslath

249 vl gage
zo
o
H

= 3} bio-rad pro-
B
4

]

3 o pE

RELTESEER Y

Gel permeation chromatography(GPC)ZXE 0]-8-3}¢]

A3 ”ELDP“"%J_J FEAERE Fig. 19 Vedid. Z#Aax
AL 5 F=9 & HOE A= 1A &2 sericin(SH)
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Fig. 1. Molecular weight (Mw) of silk protein by gel permeation chromatography.
a: crude sericin (group S: Mw 43,600), b: crude fibroin (group F: Mw 101,700), c: peptide pattern of sericin (group PS: Mw 5,410),

d: peptide pattern fibroin (group PF: Mw 1,490).

7} fibroin(Fa+)9] B+ B2 242} 65,0007 101,7000] 91
3L, A-@E sericin & fibroindl ¥4 B § 42 o]-4-5lo]
2all%k fElol=e] BAF2 5410(PST)3 1,490(PF) 0]
At AF gd fFe] 7ed Pelolme 2 9 ol
w2k A el upe) ohekg A2 AYar glo](25) wh
Aeo] Fejoll upe} A3l vl Gao] U= 4= sl7)l
Jale] Helo] =(S, Ft) B A &4k 3lelo] = (PSHE,
PF)E Al&ste] oL G52 va- E48te 212 drsle
Ao o AR,

Mzlofo|=2e| & stk #H5)

1053ke] 7zt 2lo] ¥5 ¢ HPLCE ol4-3te] 4 H CA
T Agrlels F ke AgdlzFed Cirdl vlEl f-9
Aoz Lotth(Fig. 2). o= okEd] Iiqd v 5 ] -9
39 o] AFell g3l FHFAgur)Fo] £4FHH Agdet
olm FeFol #A B AL Bug o] AMd BHiuE
(8,10,15,26)7 U Ask= Aol k. Mlgpnlo] =7 A
o191 NC/Nga micedl sericing 4}o] 713k S72 Az}
vlol = F e AAdl 2T CF FEoldez w=3e

|’|I

==

<

180
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% control (Total Ceramides)
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Fig. 2. Total ceramides content in the epidermis of BALB/c
mice (group C) and NC/Nga mice fed the control diet (group
CA), crude sericin supplemented (group S) or crude fibroin
supplemented diet (group F), fibroin or sericin supple-
mented diet which reduced a molecular weight with 1,500
(group PF) and 5,000 (group PS), and sericin of amino acids
form supplemented (group AS) or fibroin of amino acids
form supplemented diet (group AF).

Values are mean*standard error (n=10). Mean with different
letters differ at p<0.05.
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g o] AloJel HA7}3F sericin &3], sericin® F8 A<l
serine(2F 30%°17, 14.31 g/kg diet)oll 71213+ Ao 7 o7
At} Serine el A] tiAlel B#Aso A= glycineo = A
F2DE ] odxd oz AM-FEL FH A= dluXge
2] AgH = FERAE AT AARFAAZA 2] 7]
T2 A g T A serine®] %7} glycineel
H|gl] 53] e B A7 ARRREI(28) ¥ 7|YF
g 5o} 17k H el A HAB] =2 serine?] THFE R
Tabachnick$} Labadie(29)2] 7 ZAxtz &2 ] £ <170
AH8-E sericin®ll Y -5 ] 0= serineo] £4H X9
o AurlsS Reg Aoz AR,

SHA R, A=A fibroin®] A o] FF-&(Fd) & Alkv}
ol= e AUz TY CF FEoldorte SEFA
Falg=ul, o]+ fibroin®l $H-% 13+ serine2] ol
ok 129(12.48 g/kg diet)= S 2]o](2F 31%, 14.31 g/kg diet)
Hr} grol &4 ghe Aur) e el nad 5
olUgw Aoz oAARAY w3 sericin® fibroing A 54}
Fo 2 zdste] Petol= FH = o] gHeh W (PS, PR}
sericin® fibroin®] o}F):=4k H] &2 AZzste] ofv|=it
P2 Ho]FFe T(AS, AF) 2% Addlzz9l Crel
vl & Algtrtol= Z FhEFo] A ] Wit

o AFGuA fee 715 gElolzol Uigh B
Fetol= 2 o= ke ArAlE AR W o
Fel = S5FH0] HEH oz oln AeEgS vetil=rt
sk Aotk Ag7kA] ©iA A H Al AsfdlelA] ofr|w
ko 2 BalF o] FaAna AAFolH o), ofy] AR B
A@B0)NA trel ol =) AstduldlAe] Bau
Fgthe Aue do] 5] BT 8 ofr| gk
th= dipeptide T+ tripeptide®] &47F &34 olloH &
8 olr|=2ke] pattern® 2] obr] imgbS E§Ete] o
g RO fElolme] eyt At AR o2
AL ATh(31,32). ol QA WellA] A3tE dulde 7 A
A fElol= g2 A 2= fEtol= 8
A= E3lo] S5Hol ¥ F g A5
(33). 3} AIuk, A &AL eFe] seto] =7 A% B F7) g-ols)
HEe o] Wil 9@ A4k Helol= A F Al 2 g
ARz olR8] ol olf= UMA R 7le Her
o]== proteasefioll 98l EalH=d 459 AT
protease 27} Qe A= F42 VA= ofvl=4t
A G A8 o2 oAl M EE el 4= 317] i)
t}. o]g} o] B AFeME AS  AFT2 olv|=ike 2%
ste] FFakl 7] Wizl Petol= Feell vja] AW S5
Egst9a, v|= PS - PRS2 AwExere] Helo|= dg=
A T §olatAaeA] BEY 549 7)Aol 7]l
3k A el ofr|iit Ad R 2 AedgS A= ol
w2k A EE 7HAA B2 w el Agrlol = dhes g
FEOR v Xe FoR ofAZI

P

ol F Aol = 5 Fapol Ggthar L obiy]
ol WHHE @A e PSP AS - AFTe dE
A= AABHA ekt

SPTL| mRNA 2! protein®| =&

SPT¢] mRNA % protein®] 2312 housekeeping genedll
o3 kst AUz CE VIS 2 % control=
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Fig. 3. mRNA expression (a) and protein expression (b) of serine palmitoyltransferase (SPT) in the Epidermis of BALB/c
mice (gorup C) and NC/Nga mice fed the control diet (group CA), crude sericin supplemented (group S) or crude fibroin
supplemented diet (group F).

Values are mean = standard error (n=10). Mean with different letters differ at p<0.05.
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Fig. 4. mRNA expression (a) and protein expression (b) of ceramidase in the epidermis of BALB/c mice (group C) and
NC/Nga mice fed the control diet (group CA), crude sericin supplemented (group S) or crude fibroin supplemented diet
(group F).

Values are mean = standard error (n=10). Mean with different letters differ at p<0.05.
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