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Insulin resistance associated with visceral fat obesity has been suggested to be the pathological basis of metabolic
syndrome. Many studies have demonstrated increased oxidant stress in diabetic patients and animal models of diabetes
mellitus. In this study, the effect of liver hydrolysate administration on the blood glucose was examined in SHR/NDmcr-
cp (SHR-cp) rats that show spontaneously occurring metabolic syndrome-like abnormalities. The SHR-cp rats were fed
diets containing 5% liver hydrolysate for 12 weeks, and the fasting blood glucose and HbAlc were determined every 3
weeks. After administration of the liver hydrolysate-containing feed for 12 weeks, an oral glucose tolerance test was con-
ducted and the plasma angiotensin II (Angll) concentrations were determined. The liver hydrolysate administration had
no effect on the blood insulin levels in the oral glucose tolerance test, but significantly inhibited the d-glucose-induced in-
creases of the blood glucose levels. Furthermore, the liver hydrolysate had almost no effect on the fasting blood glucose
level, but tended to inhibit the increase of HbAlc. The plasma AngII concentration after the 12-week administration of
liver hydrolysate remained significantly lower than that in the control group. These results indicate that a component of
liver hydrolysate inhibits d-glucose-induced increase of the blood glucose level, and may improve insulin resistance. The
angiotensin converting enzyme (ACE) -inhibiting effect and antioxidant effect of liver hydrolysate may be involved in
this effect.

Key words liver hydrolysate; insulin resistance; angiotensin converting enzyme inhibition; angiotensin II; antioxida-
tion; SHR/NDmcr-cp rat
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Table 1. Nutritional Composition of the Diets Used in the
Present Study

Ingredients Cong)zl) diet Liver hyd(rozl)ysate diet
Moisture 7.2 7.0
Crude protein 23.7 26.3
Crude fat 5.2 4.9
Crude fiber 2.7 2.6
Ash content 5.8 5.8
Carbohydrate 55.4 53.4

Total 100 100
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Fig. 1. Effect of Liver Hydrolysate on the Body Weigh in
SHR/NDmecr-cp Rat
The liver hydrolysate-treated group was given diet supplemented with 5
% liver hydrolysate for 12 weeks. Each column represents the mean+S.D.
of six rats.

Table 2. Total Food Intake during the Experiment

Total food intake (g)

Control diet 2601.0+76.2

Liver hydrolysate diet 2560.2+122.4

Each value represents the mean=+S.D.

2. FFEKBHMOBBIAMEICKR(FIHE 3
i A I U 72 I 3 i 5 2R % Fig. 2 1208
U7z, UGEHAmE I U T, e R o BRI o
D& B _HBRD I BN 21T 5 7248 R, AEAHEE
FR X BEOZBEERAIFED S NBho 7.

3. Rk R4 o ZERE Ry M AE(E & UF HbAlc {E(C
R(FFHE 3 ERMEICHEIE U 7 221 R i b s &%
U HbAlc fEDFE R % Fig. 3 1R U7z, ZEiEREImAE
B X HbAlIc fEIZX LT, =iz, HIERHO
BRI D & 2 —FH D BT 217> Tk
HbAlc fEizxt UT, A ERHIER XD ELE
AnZE» 5NE (p<0.01), FD7/=%», HbAlc il
2k U CRIERF IS 0 B i 217> 722y, Wih
DORHHICE N TOHAEEETREO N> Tz

4. KB oROEarRR(CK (T2 myEE
Rumpa ) MEICRIEFTHE 12 8HE
fH{Z 5% D SHR-cp T v b DR COIFEARTERICHB T
D MBS e O > 2D EDEIE # 1T /-
(Fig. 4). IpEME X1 > 2D fEIZH LT,
zheh, HERHOBERITHRD D S ERK D5



120 Vol. 133 (2013)
170 A a) Blood Glucose
—_ =O—Control
g 160 1 —o—Liver Hydrolysate 500 7
£ y Y =O—Control
E 150 A 1 ‘
_~ —@—Liver Hydrolysate
@ - 400 A
5 140 S
2 g
& 130 1 2 300 1
3 :
120 A =
= Q i
= 3 200
2 110 1 3 1
= -
< 100 A
> 100 A
wn J
90 T T T T T T T T T T T T T 0 T T T T T
0 3 6 9 12 0 30 60 90 120
Weeks Time (mm)
Fig. 2. Effect of Liver Hydrolysate on Systolic Blood Pres- ]
sure in SHR/NDmcr-cp Rat b) Blood Insulin
The liver hydrolysate-treated group was given diet supplemented with 5
% liver hydrolysate for 12 weeks. Each point represents the mean =S.D. of 30 q
. =O—Control
SiX rats.
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R 50 Fig. 4. Effect of Liver Hydrolysate on Blood Glucose Levels
(a) and Blood Insulin Levels (b) after Glucose Loading in
0 SHR/NDmcr-cp Rat
0 j . ' 6 ' 9 j 12 The liver hydrolysate-treated group was given diet supplemented with 5
’ % liver hydrolysate for 12 weeks. After 18 h fast, 1.5 g/kg body weight of d-
‘Weeks glucose was administered orally. A small amount of blood was collected at 0,
30, 60, 90 and 120 min after administration of d-glucose. Each point
represents the mean=+S.D. of six rats. Repeated-measures ANOVA revealed
b) HbAlc a significant treatment X time interaction for blood glucose levels (p<<0.05).
*p<0.05, significant difference from the control groups (post-hoc one-way
ANOVA at 12 week) .
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Fig. 3. Effect of Liver Hydrolysate on Fasting Blood Glucose
(a) and Fasting Serum HbAlc Levels (b) in SHR/NDmcr-
cp Rat

The liver hydrolysate-treated group was given diet supplemented with 5

% liver hydrolysate for 12 weeks. Each column represents the mean+S.D.

of six rats. Repeated-measures ANOVA revealed a significant treatment X

time interaction for serum HbAlc levels (p<{0.01).
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Fig. 5. Effect of 12-Weeks Treatment with Liver Hydrolysate
on Plasma Angiotensin II Level in SHR/NDmcr-cp Rat
The liver hydrolysate-treated group was given diet supplemented with 5
% liver hydrolysate for 12 weeks. Each column represents the mean+S.D.
of six rats. *p<{0.05, significantly different from the control group,
(Student’s ¢ test) .
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