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Mechanism of anti-obesity and anti-diabetic activities of chicken egg white
protein

Akazawa, Takashi
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Eg? white hydrolysate prepared with pepsin (EWP) is known to reduce
intra-abdominal fat accumulation and improve glucose tolerance. However, the active compound in EWP
has not been determined. In this study, EWP was fractionated into a peptide fraction and a protein
fraction. The effect of these fractions on glucose and lipid metabolisms was investigated in mice
fed a high-fat and high-sucrose diet. Consuming the peptide fraction reduced the weight of the
epididymal adipose tissue, liver cholesterol content, and plasma glucose level. Meanwhile,
consumption of the protein fraction did not suppress fat accumulation, but it improved glucose
tolerance as deduced from an oral glucose tolerance test. These findings suggest that EWP exerts its
activity through the peptide fraction to inhibit fat accumulation and the protein fraction to

improve glucose tolerance, respectively.



®.(2)

(EWP)
@)@
EWP
EWP
EWP

(pH 2, 37°C, 24 ) EWP EWP ( 14
kDa) EWP-High molecular

weight (EWPH) EWP-Low molecular weight (EWPL)

SDS-PAGE Tricine-SDS-PAGE C57BL/6N AIN-
93G (HFSD) 8 EWPH
EWPL  10% HFSD 6
7 ( OGTT ipGTT)

(ITT)
Hashimoto 2005
® 500V 24 200g EWPL 10
( 2~6) ( 7~10)
1
SDS-PAGE Tricine-SDS-PAGE EWPH
EWPL 6.5 kDa
EWPH EWPL EWPL
HFSD (Fig.1) EWPL
EWPL
HFSD EWPL HFSD

EWPL
(Fig.2) EWPL
(Fig.1) EWPL



14.0

—12.0
=2
£10.0
S
2 80
g o --@- HFSD
e -a-EWPH
Z 40
2 ——EWPL
20
0.0 . .
0 20 40 60
Day
Z 40 il 2 BEEAEAE 100 _MLEREHERERS
? 30 2 Tl og
=20 210 | 8 50
o m =2 =
< ~10 £ S 25
2 £
> 0 0 0
E HFSD EWPH EWPL HFSD EWPH EWPL HFSD EWPH EWPL
15 i o BEBERSIEG o HIFILAT O
2 o
& 10 = 0 F E150 | ok
E @20 ¢ 8 100
£ > 10 S 50
0 E 9 E g
HFSD EWPH EWPL HFSD EWPH EWPL HFSD EWPH EWPL
15 Bk oo EEEFIRNAEG . ebifsaRsnyE
210 | Za0 | * o 1
> B} 505
L B w v
g5 I ' 220 ¢ I £
0 0 0

HFSD EWPH EWPL

HFSD EWPH EWPL

HFSD EWPH EWPL
mes)La—x

e *
0 I I

HFSD EWPH EWPL

- N
o o o
o O o

mg/100 mL

Fig.1
* p<0.05 vs HFSD (Dunnett’s test)
B RS b Bt A AR ALRTA—L
100 40 6.0
. 80 _ _50
2 60 g 3 240
5 40 220 gg-g *
E 20 E 10 o i
0 0 0.0
HFSD EWPH EWPL HFSD EWPH EWPL HFSD EWPH EWPL
Fig.2
* p<0.05 vs HFSD (Dunnett’s test)
@ EWPL
(Fig.3)
@ in vitro EWPL
mg/ml EWPL
EWPL

EWPL



g aALRTFO—IL

10 25
8 20
o6 215
g 4 £1.0
2 05
0 0.0
HFSD EWPL EWPH HFSD EWPL EWPH
Fig.3
1g
2
EWPL OGTT ipGTT HFSD
(Fig-4) EWPH OGTT
EWPH ipGTT ITT
EWPL EWPH HFSD EWPH
EWP
OGTT .
250 250 WO 10 Ui
& HFSD l ..« HFSD 0 ' ‘
200 l ~-EWPH | 200 | % _wEwWPH| e HFSD .
E oo ~eweL | B | 10 N\ e EwPH,
8 8 820 r\ . gwp
2100 l l 2100 Ll 230 ¢
g ; l g ; J-40 |
50 +/% 50 | ~ & L
0 P—— 0 MR -60
0 30 _60 90 120 0 30 60 90 120 0 30 60 90 120
Fig4d OGTT ipGTT ITT
* p<0.05 vs HFSD (Dunnett’s test)
©) EWPL
EWPL (Fig.l) EWPL
®) 10 pH
( 2 ) ( 10 ) (Fig.5)
EWPL
2 6 (EWPLa) 7 10 (EWPLDb)
EWPLa  EWPLb (Fig.5)
EWPLb HFSD

EWPL



12 THMAMe —_ -#. AIN-93G
80 |[{ 1 F T 5120 "
10 : eEt7rs/® 5 100 —+ HFSD
8 60 1Tl ' > *T —+ EWPLa
z 2 THHHHHHE | oeters e = 80 '
2 6 °40 qg; 6.0 —a EWPLD
4 d AT 1F RIEREMTI /B 2
20 : i . : =S 4.0
2 5 H @ 20
0 0 = o N H 00
2 4 6 8 10 2 4 6 8 10 0 10 20 30 40 50 60
Fraction number Fraction number Day
5 e B S 4 finkesle sl 3i=1iy71 mes)La—x
20 150 300
— -
%10 E1o0 [ X * | Eoa0 % *
o MR RN
0 g o g o
AN HFSD EWPLz EWPLb AN HFSD EWPLe EWPLb AN HFSD EWPLz EWPLb
-93G -93G -93G
0 & BB RE iR meEaLRAFa—)L
z _, 150 ”
@020 E 100
g o
AINRNIRSE NN N
E >
0 £ 0
AN HFSD EWPLz EWPLb AN HFSD EWPLs EWPLb
-93G -93G
A =3 I
&0 AR E FE SRR 1 o eh s B A R B
@40 E1o0
Red o
£ )
0 £ 0.0
AN HFSD EWPLz EWPLb AIN  HFSD EWPLa EWPLb
-93G -93G
Fig5 EWPL
2 6 EwPLa 7 10

EWPLb
* p<0.05 vs HFSD (Dunnett’s test)

(1) Ochiai, M., & Azuma, Y. (2017). Egg white hydrolysate improves glucose tolerance in
type-2 diabetic NSY mice. Journal of nutritional science and vitaminology, 63(6), 422-
429,

(2) Matsuoka, R., Takahashi, Y., Muto, A., & Kimura, M. (2019). Heated egg white has no
effect, but lactic fermented and unheated egg white reduces abdominal fat in rats.
Lipids in health and disease, 18(1), 1-7.

(3) Garcés-Rimon, M., Gonzéalez, C., Vera, G., Uranga, J. A., Lépez-Fandino, R., Lépez-
Miranda, V., & Miguel, M. (2018). Pepsin egg white hydrolysate improves glucose
metabolism complications related to metabolic syndrome in Zucker fatty rats.
Nutrients, 10(4), 441.

(4) Moreno-Fernandez, S., Garcés-Rimén, M., Gonzalez, C., Uranga, J. A., Lopez-Miranda,
V., Vera, G., & Miguel, M. (2018). Pepsin egg white hydrolysate ameliorates metabolic
syndrome in high-fat/high-dextrose fed rats. Food & function, 9(1), 78-86.

(5) Hashimoto, K., Sato, K., Nakamura, Y., & Ohtsuki, K. (2005). Development of a large-
scale (50 L) apparatus for ampholyte-free isoelectric focusing (autofocusing) of peptides

in enzymatic hydrolysates of food proteins. Journal of agricultural and food chemistry,
53(10), 3801-3806.



2021

(Ochiai Masaru)

(80750546)

(32607)




