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Effects of Feeding on the Soy Protein Isolate Diet on
Ceramides in Rat Epidermis

Yuichi OISHI

Faculty of Bio-Science, Tokyo University of Agriculture, Tokyo 156-8502

ABSTRACT

Ceramides foam extracellular lamellar membrane structures within the stratum
corneum that subserve the permeability barrier to water loss, are necessary for the
survival of mammals in a terrestrial environment. To examine whether and how soy
protein diet or soy peptide diet affects the status of stratum ceramides (SC), the
amount of SC and the mRNA levels of serine palmitoyl transferase (SPT), the first
committed step for ceramide synthesis, were analyzed in the epidermis of rat fed on a
12% soy protein isolate (SPI, Fujipro) diet, a 12% soybean peptide (SP, Hinute D1) diet,
a 12% soybean soluble peptide (SSP, Hinute D3) diet, a 12% casein diet (C), or a
protein-free diet (PF). The amount of SC in rats fed on SPI, SP, SSP, and PF diets did
not decrease in comparison with that in rats fed on a C diet. While the mRNA levels
of SPI in rats fed on the SP diet drastically decreased, the levels in rats fed on the PF
diet increased. Cholesterol is also one of the lipids in the stratum corneum. The
mRNA levels of HMG CoA reductase, an important enzyme of cholesterol synthesis,
did not significantly decrease in rats fed on the SP diet, but the levels in rats fed on a
PF diet drastically decreased. These results suggest that the SP diet for a week
affected ceramide de novo synthesis, but did not affect the amount of ceramides in
stratum corneum. Furthermore, the regulation of SPT by dietary protein might be
different from that of HMG CoA reductase in rat epidermis. Soy Protein Research,
Japan 10, 72-75, 2007.
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Ceramides Cornified layer

Fig. 1. Scheme for the production of the ceramides in
extracellular stratum corneum.

KE7ABEME Vol 10(2007)

il &

Wistar 2fEMET v b (538, F v — VXY /N—)
Z12% N EA CATTHAER, 12% 7 €4 &2t
(C), 12%4r#ERZ - AHEER (SPI, 7Y 71),
12% KE~RTF FERE (SP, " ==—ID1), 12%
KEWHEWERTF FE#E (SSP, NA =2 — +D3),
BIUOAH T4 7ay ra— L LTEZARY
B (PF) %#J, 10M~18M ¥ CHIBRAEL L 2255
1 EMEE L7

1M, AEZERILERZME T2 L L1,
HEORE A HRNAD flhH L 7-.

R, ook A-T8 ) —)VEH (95 5)
WCCTAED O L, ##E#%, high performance thin-
layer chromatography (HPTLC) 2% >~ 7 % [A &
ETOML, suaRVL Ay - FEEEE TR
(192: 7 : 1) ICCRBELZ. %0, EEHE (1D-
) UERATIE R, 150C, 105 BB CiT 72, &5
I FEOHKEILIE, Las-1000plus (Fuji film) % v 7z,

RNA!Z Acid-Guanidium-Phenol-Chloroformi#: (2 Tl
i L, DNase (RQI DNase, Promega) WLERf%, ¥idE
B (45 B #% 3 1X SuperScript 1II, Invitrogen,
RNasefHZ#]1ZRNAaseOUT, Invitrogen) #1E% 47
vy, cDNA% 7572, mRNA=IZ, 7E# L 72cDNA% real
time PCR (PRISM7300, Appliedbiosystems) (2L
THlE L7z, SmRNARIE, p-7 27 F YmRNAR YY)
O E L TR 72,

] R

FEZEH LUERE

1AFENEOSPI, SP, SSPEEMKEIX, CHE%
1 & L2%ea, #1£10.91+0.02, 0.93+0.01,
0.92+0.02CH Y, WNEIF PR VERZ 72, T/,
PFIZ0.74+0.02CHEIZHA L7z, HEREE, hEL
FREDfE]E 72 5 72,
ABtESINE

YR IZHEAET S5 3 FEEHPTLCIC THrBik,
BEL L7, ZoOfE, CHETOEIIFEEZ1LEL
72+ &, SPI, SP, SSPH X UPFEETO®EIX, ThE
N1.47+0.29, 1.62+0.33, 1.56+0.24, B & U1.60+
03072572 (Fig. 2). 2oz ¥t»bH, 73 FEid,
Tz AHBIEAE L) SR A EBEAED A
SWEMZRLTZ. T2, TAHEREOR D BV
AHEEBECTOE - 7.

73



2.0

1.5¢

1.0 T

0.5

Relative Ceramides Level

C SPI SP SSP PF

Fig. 2. Effect of soy protein isolate on the ceramides
level in the dorsal epidermis of rats. Rats were
fed 12% casein diet (C), 12% soy protein isolate
diet (SPI, Fujipro), 12% soy peptide diet (SP,
Hinute D1), 12% soy solute peptide diet (SSP,
Hinute D3), or protein-free diet (PF) for 7 days.
The ceramide level was determined by HPTLC.
Each value is the mean with its standard error
represented by a vertical bar (n=6).
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Fig. 3. Effect of soy protein isolate on the mRNA level of
SPT in the dorsal skin of rats. Rats were fed 12%
casein diet (C), 12% soy protein isolate diet (SPI,
Fujipro), 12% soy peptide diet (SP, Hinute D1),
12% soy solute peptide diet (SSP, Hinute D3), or
protein-free diet (PF) for 7 days. The mRNA level
was determined by quantitative PCR. Each value
is the mean with its standard error represented
by a vertical bar (n=6). Different letters denote
statistical significance (p<0.05).
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Fig. 4. Effect of soy protein isolate on the mRNA level
of HMG CoA reductase in the dorsal skin of
rats. Rats were fed 12% casein diet (C), 12% soy
protein isolate diet (SPI, Fujipro), 12% soy
peptide diet (SP, Hinute D1), 12% soy solute
peptide diet (SSP, Hinute D3), or protein-free
diet (PF) for 7 days. The mRNA level was
determined by quantitative PCR. Each value is
the mean with its standard error represented
by a vertical bar (n=6). Different letters denote
statistical significance (p<<0.05).
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