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Dietary supplementation of silk protein increases ceramide synthesis and moisturization of
skin in the animal model of atopic dermatitis, NC/Nga mice.
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Dietary supplementation of silk protein increases
ceramide synthesis and moisturization of skin
in the animal model of atopic dermatitis, NC/Nga mice.
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Summary of Ceramide Metabolism

Sphingosine + Fatty Acid

Ceramidase Ceramide Synthase

Glucosylceramide (GC)

Sphingomyelin (SM)
\Qﬂhase SM Synthyv
Cerebrosidase ‘%339

Ceramide
4
Red: Ceramide A& 2t de novo
Blue: Ceramide Degradation & Serine synthesis
Palmitoyltransferase

Serine + Palmitoyl CoA

» Serine and Glycine:
I g50 2EAe

» Serine : Mi2t0l0| = de novo &4

Serine + P almitoyl CoA Serine Palmitoyl transferase

Ceramides

» Serine : precursor of glycine.

Serine Hydroxymethyl transferase
Serine

— Glycine
THF NS5, N'° Methylene
THF

A EQ HEE F= NHHESUNS A4E

.
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Ao 25 I XHNMF : Natural Moisturizing Factor)

» 00| = &}, pyrrolidone carboxylic acid (PCA),
urocanic acid (UCA), urea, lactate, mineral S.

» Protein degradation &AM MAE.

- IS BHO BHS RED HAEORRH 22O
Blerels oo BS0| NN ¥HES 5.

Koyama et al.
J. Soc. Cosmet. Chem
35:183

Changes in the composition of free amino acid
Ala

PCA

TTTETE
TINE twvex)
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Changes in the composition of PCA, UCA, Cit, and Ala
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Revi Face
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B OIED I mice : NC/Nga mice

1

m M A control mice : BALB/c mice
L= (—’F—)"%* A8 S2
mAQ|Z22 : ad libitum
= M°"' 25 Y 55 1 22+17T, QE 60+5%
BT 12A|2 2tHO R HAZ HIS
%

8= Model (NC/Nga mouse)

# =3

F (Specific Pathogen Free) &5l = X &t

Conventional
IgE level D},

NC mouse

BHASIB~4FF)NAME JIES
9 &8, TEWL &3}, Ceramide level 264

Conventional &3 SPF &34
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10 weeks

&S Design

BALB/c mouse

NC/Nga mouse

cB CA A B8
—— (B4 U=32) (OET UX32) (&) (&83)
!
A0l 24 (g/kg)
~_ Group CA c8 A B8
Ingredients
Casein 230 230 220 220
ASJTHHE A 0 0 10 0
AJCHa g 0 0 0 10
L-cystein 3 3 3 3
Corn oil 100 100 100 100
Celiulose
pOWer 50 50 50 50
Vitiamin 10 10 10 10
Mineral
- Mixture 35 35 35 35
Sucrose 200 200 200 200
Corn Starch 372 372 372 372
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A JHME A% B2 OOl =&t 74

B2l otOl= &t 24

amino acid ¥#¥ aminoacid &% amino acid ¥%% aminoacld %
Gly 12.2 Phe 0.4 Gly 44.5 Phe 0.6
Ala 4.6 Leu 0.6 Ala 29.3 Leu 0.5
Ser 30.4 Arg 2.8 Ser 121 Arg 0.5
Tyr 3.8 Lys 10.2 Tyr 5.2 Lys 0.3
Val 2.6 Pro 0.8 Val 2.2 Pro 0.3
Asp 19.1 Cys < 0.05 Asp 1.3 Cys 0.2
Glu 4.1 His 0.9 Glu 1.0 His 0.2
—  Thr 60 Try - Thr 08 Ty 02
Iso 1.4 Met <0.05 Iso 0.7 Met 0.1

|

1

E

Ime =2&4% &3 (TEWL)

Group TEWL(g/m?/hr)
CA(IETIU=ER) 8.0+1.5°
CBEyuzz) 5.9+0.8°
A 6.3+1.1°
B 7.5+1.0%
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Ceramide & &% B3l =3

14,000
12,000
10,000
3 som
Q
< 6000 -
3

4,000

0 - :

CB
(:rnnp
E
Crude Extract, Ot0| =& & HEX HEH S
AT A M F | 2t
Ceramide & &2 B3 |l
& ceramide B3 v3}
E
o - - . [ 2 (3 :
[CA cB A B AA AB B5 Bl A5
Group

AA/AB: OI0| ‘&t SEHS & A AR B
B5/B1: 2 Xt & 500, 15002 & Tt A B
A5 2Xt2h 50002 ACHHE A
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De novo ceramide &4 s
(Serine palmitoyl Transferase Activity &)

BExe
4C-Serinet 16AI2¢ LIS
HPTLC OI 8301 Ki2t0I0IS EN

HIZHOI0I S0l B8 '“C &3/
A8Y THo| Gy FY

14C-Serine cpm / ug protein

||

cpm/mg protein
g 8 &8 8§ 8 8 8
8 8 8 8 8 8 B

8

Denovo ceramide B4 &

Ceramide®| de novo &td =4
SPTQ| w& 83 (RT-PCR)

|
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Ceramide2| degradation &40l

ceramidase?| & & g (RT-PCR)

3.5
3.0
2.5
2.0

o
S 15

1.0

0.5

0.0 d

|
i
SOOI A2 OFDI - AF B2 B 3

Group Asp Glu Tyr His

CA 38.17 £ 3.04 30.80 + 4.26° 22,87 + 2.16°  5.58 * 0.53¢
CB 21.95 £10.35 50.31 £ 8.62° 2510+ 1.04° 18.02 £ 4.09°
A 44.88 £ 6.84 51.54 £580° 21.96+2.70° 25.59 +£2.19°
B 37.25+£11.05 68.39 £ 4.14® 33.27 £ 1.62° 35.00 £ 0.96°

Group Ser Gly Ala Arg

CA 2216 £ 1.46° 3594213  70.45+4.75  11.97 £ 2.90°
CB 36.63 147 37.21 £6.32 71.10+4.22 2281 +1.13°
A 35,56 £ 3.78° 4521 £3.37 59.62 £ 6.11  20.43 £ 2.74°
B 44,33 £2.42° 482+ 7.01 6054 +13.82 30.49 +2.23°

I A XAl E3t6t= 0H0l = & : Asp, Glu, His, Tyr
IS HAXA 2A8H= otOI= & - Ser, Gly, Ala, Arg
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02 Z20AS o0l &8 Bist

Group Asp Glu Tyr His
CA 32.4+10.8 0 8.5+1.0° 59.8+7.9
CB 27.2+8.0 1383.3+456.4 5.9+1.8° 35.4£11.3
A 26.2+8.1 487.9£408.2 11.712.4° 88.8+31.4
B 0 0 1308.2+160.7° 37.149.1
Group Ser Gly Ala Arg
CA 714.6+203.4® 44,549.9° 40.4%+11.4 12.245.2°
CcB 857.08+270.6% 49.0+16.4° 18.8+5.7 10.0+2.4°
A 1167.1+391.5° 152.5+52,8° 63.6142.4 164.4+35.7°
B 52.1+8.3° 0 0 21.8£10.7°

o5 2 XAl Z018H= 010l =& : Asp, Glu, His, Tyr
I HEAl 246t= OOl & : Ser, Gly, Ala, Arg

2 Qof

(1) EH0A SZ8 TEWLI 54 FT=CA>B>A=CB&2Z 43 oty Bt
ASctE A9l AlQ| B30 AW IS 2 HEO BYEUER +ELZ
St ACk

(2) FY4Ox=Z0 CBO HIGH OIS IR e CHE20! CAZ HIIS A2i0HoiE gr&e
QU220 A3HUE A9 A0 B3 = BIIQ AI2HDH0IE &8 SOtARL
Jgil 43R B 410] 222 HIIZ AICI0H0IE 8238 SOHAIFIX arUCh

(4) AT B2 25 HI2t0I0IS de novo B4 0fl #0i8H= SPTS mRNA i §40]
CBZ20l HIsh AL 0l= a3 A AR BOIA 2S5l serine2) 20l 488t=
HIZIOHOIEE Y48t & SPT U2 1 @42 down regulation0] 010X 2422
OARC Sy Bo| &R E serine?] 22 OLE N IS0 A2IOI0IE SR
SIHAIBDINE RES £F0IUH W22 KIHALL

(5) @& Ui Serinell Glycine2 <= B2 40| S010 2 SoiUAS L TR £
WOl Serinell} Glycine 5T = ARNA SAXOE SIHEIUCEH T HXA
FII8H= Tyrosine2] B2 BZ0IA #X 3l =UACH
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» OIENl IRy S8 2l NC/Nga miceOll Al &3 SHe4E AQ] Al0]
=2 1T =& Uo d H&01X0I serine % AIHOHOIE B8 &
JHAIA LIRS 58 FEOMAIRLOH

> OO A 3G A gOf| Bt R E Serine2l &< NC/Nga mice T892
HIEtOOIE 2 serinell &2 SHABDINE= E20IA FUE A2=2
CiAHHECL

= AOHWME AQ AlO| EE2 OIEL IIRE 842 £4AH HI Y
ol JHMN =88 E AR MEHI, LI0IJL OIET Wi H & HE8
25 MBS ANZ L Y Jis4E AALSICH
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