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] 1 Effects of rice vinegar and Kaihaku on serum glucose levals in KK-Ay mice.
Groups Serum glucose (mg/dl)
0 2 4 6 weeks of treatment
(s) (10) {12) {14 (weeks of age)
KK 84.4% 219" 127.2+ 53.6" 247.8+109.3" 234.4+ 23.7
KK Ay 270.2+154.6 508.1+147.7 6902+ 848 6879+ 587
RV— 2.0 254.8+132.0 200.6+ 59.8™ 519.0+ 51.0 480,44+ 75,77
KA~ 0.2 253.8+£1248 217.1+ 66.3" 405.8+123.2° 3848+ 47,7
Ka— 1.0 239.8+ 93.1 247.6+105.2* 2701+ §5.0°" 382.0+ 82.3"
RV-— 2.0 241.6%= 91.6 237.3+ 87.8" 331.9+% 6.8 364.5+108. 7"
+KA—0.2
RV —2.0 241.3+ 88.3 262.7% 66.0" 293.1+ &8.3"™ 301.2+ 88.2°
+KA—1.0

Each value represents the mean =8.1. of 6 mice. KK : KK mice contrcl, KK-Ay : KK-Ay mice !
control, RV-2.0: rice vinegar 2.0 mlkg,p.o., KA-0.2 : Kaihaku 0.2g/kg,p.0., KA-1.0 : Kajhaku 1.0
g'kg,p.o., *p<0.05, **p<0.01 and ***p<0.001 : significant difference from KK-Ay control group. :

S-TC !
(mg/dl) . |
250 r ‘ j
200 | ‘
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150 e
b otk ok
100 F
50 |
0 1 3 1 | 1
KK KK-Ay RY KA=0.2 Ka-1.0 KA=0,24RY  KA:1.0+RY
1 Effects of rice vinegar (RV) and Kaihaku (KA} on serum total cholestsrol (TC) in KK-Ay mice, Each value represents the
mean & S.D. of 6 male mice. RY: rice vinegar, KA: Kaihaku, S-TC: serum total cholesterol. #p<0.05, ##p<0.01 and
#*¥p<0.001: compared to KK~Ay mice.
S-TG !
{mg/dl) :
800
. * ;
800 | |
|
okt ke .
ook
400
260
0 L L 1 i 3 1 ;
KK KK-Ay RY KA=0.2 Ka-1.0 KA*0.2+RV  KA-1.0+RV
2  Effects of RV and KA on serum triglyceride (TG) in KK-Ay mice.

S-TG : serum triglyceride. See the explanation in Fig..T.
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2 Effects of rice vinagar and Kaihaku on hepatic enzyme activities and serum insuiin levels in KK-Ay mice.

Groups G-6-PDH ME B -Oxidation Serum insulin

(mU/mg protein})  (mU/mg protein) (AAmmol/mg protein) (ng/ml

KK 37.77=4.89 1511177 32.,42+5.30 3.61+2,14%%%
KEK-Ay 42,812 56 14.5040,92 34.77x£1.93 15.12:0.64
R¥V—2.0 42,351+4.30 14.78 £ 1.47 37.94£7.09 14.08+1.40
KA—0.2 38.5543.28 13.25+1.32 37.31+4.83 13.50+2.44
KA--1.0 40.80%=3.186 12.57x0.97% 48,73+8.34% 13.556+2.51
Rv—2.0

+KA—-0.2 37.98+£2,21%* 12.87£0.94* 45.35E2.62%** 14.70£0.80
Rv—2.0

+EKA—1.0 43.34%3.80 14.11+1.26 40,25£6.73 12.14+4.56

G-6-PDH : glucose 6-phosphate dehydrogenase, ME : malic enzyme. See the explanation in Table 1.
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3 Effects of RY and KA on 8~TC in high sucrose—chalesterol diet (SCD) —fed rats. ND: normal diet, SCGD: 635 % sucrose +
0.5 % cholesterol diet. See the explanation in Fig.1.

S-FC
(mg/di)
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60

&

4 Effects of RV and KA on serum free cholesterol (FC) in SCD—fed rats. 8—-FC: sarum free cholesterol. See the explanation in
Figs. 1 and 3.
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6 Effects of RV and KA on serum glucose in SCD—-fed rats. S~Glu: serum glucose. See the explanation in Figs. 1 and 3.
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[®7 Effects of RV and KA on liver TC in SCD~fed rats. L—TC: liver total cholesterol. See the sxplanation in Figs. 1 and 3.
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B4 8 Effects of RV and KA on liver TG in SCD-fed rats. |.-TG: [iver triglyceride. See the explanation in Figs. 1 and 3.

F 3 Effects of rice vinegar and Kaihaku on hepatic enzymes in high sucrose—cholesterol diet induced hyperlipidemic rats

Groups PGmutase PHisomerase G-6-PDH ME !
(¢ mol NADPH) (g mol NADPH) (mmol NADPH) (mmol NADPH) I
ND 3.852+1.108 3.734:£1.038 1152.8% 66.7 278.0+£57.3 |
8CD 3.654+(,218 2.536%0.173 6555.9t 53.9 181.1+15.2 !
RV—0.6 2.641£0.229* 2.5230.289%*% B36.1£153.0 260.0+80.5 I
RV—1.0 2.915£0.179%%* 2.806£0,153%** 559.9L% 67.1 252.54 15.5%*+ ,
KA—0.2 2.7185:20,155%** 2.64050, 144+ B638.7t 94.0 242.1£33,9%* |
KA—1.0 2.887£0.083%% 2,176 £ 0.022%*%* 4946 41.0 254,04+ 385, 1** i
RV-0.6 :
+KA—0.2 3.079+0413% 2.926£0.372%k 582.4+101.2 267,139, 7%
RV-—0.56
+ KA—1.0 3.033£0,153%%* 2.887+0.163%** 576.6125.1 258.51£89,0%*
RV—1.0 ;
+KA—0.2 2.044%0.235%%* 2.814+0.266%%* 5413+ 696 258.8£35.8% \
RV—1.0 |
+EKA—1.0 2.7760.145%%* 2.72810,1074** 689.53:85.0% 351,027 G¥F% i

Each value represents the mean +8.D. of 6 vats. PGmutase : phosphoglucomutase, PHispmerase {

phosphohexose {somerase, G-6-PDH : glucose 6-phosphate dehydrogenase, ME * malic enzyme,

ND : normal diet, SCD : high sucrose-chclestercl diet. Activities of enzymes shows « mol and |

mmol equivalent of NADH and NADPH per mg protein.

4 Effacts of rice vinegar and Kaihzku on hepatic enzymes in high sucrose—cholesterol diet induced hyperlipidemic rats

See the explanation in Table 1.

L-«-GPDH

Groups GA-3-PDH G-6-Ptass Phosphorylase
(mmol NADH ~ (mmol NADPH) (P mg/mg protein) (P mg/mg protein)

ND 279.31+18.9 43,32 15,29%*~ 19.28:£2.69 7.610+1.178
5CD 286.3124.9 144.21+34.02 18.5741.93 6.040+1.008
RV—0.5 231.0%23.7%* 30.84 £ 12,69%% 21.46+3.79 5,4670,980
Ev—1.0 234.9%12.1%* 53.95+28.86% 22.24:23.24 6.242+1.149
KA—02 227.5+24 0% 71.83+13.91%* 20.704£1.70 7.065+0.741
KA—1.0 236,61 17.6%* T1.92:k 5 85%** 23.26+2.72% 7,930+2.098
BV—-0.5 ’
+KA—0.2 255.5+35.8 71.40x11,36%* 22.80%4.25 6.198+1.351
RV-0.5

+KA—1.0 260.8+15.6% 70.34% 7.08%%* 24.71E4.10* £8.163+0.934
RV—1.0

+ KA--0,2 239,51 00,7% 85781 11.24%% 19.77+1.64 6.161+£0,985
RV—1.0

+KA—1.0 222.8F10.1%* 88.04:£ 7.08%* 18.11+£1,94 6.106%0.797

L- «-GPDH : L- a -glycerolphosphate dehydrogenase, GA-3-PDH : glyceraldehydes 3-phosphate

dehydrogenase, G-6-Ptase * glucose -phosphatase. See the explanation in Table 1 and 5.
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Fe5 Effects of rice vinegar and Kaihaku on hepatic enzymes in high sucrose~cholestero! diet induced hyperlipidemic rats

; Groups LDH Isocitrate DH MDH B -Oxidation
i (mmol NADH) {mmol NADPH) {mmol NADH) {mmol A4)
iND 575.1£40.0 065.4+106.7 571.5*36.3 36.00% 1,72
:8CD 588.2456.9 1008.4+ 62.8 572.5£50.2 35,92+ 4.86
;RV*U.E 475.1548.1%% 912.2+110.4 470.8 £46.1%* 54.60% 6.74%*
IRV—-'L(] 497.4+ 22 3%% 874.0E B1.0%* 494,6£19.1** 55.97 = 11.20%
iKA-"O_.Z 470.0£48.8%* 914.0% 834 468.6t46.6%* 40,35+ 4.20
‘KA—1.0 491, 7424.6% 879,42 45.0%* 493.5+24.6%% 38.37+ 4.80
‘RV-—-0.5

§+ KA—0.2 5028:+53.4% 904.9+123.2 520.3£75.6 32.25% 9.86
| RV—0.5

E+ KA—1.0 Bl4.8£324* 9729+ &l.4 502.3+31.6% 38.39x 3.16
"RV—-1.0

T+ KA—0.2  490,9E44.8%* 961.8% 95.9 488.8147,4*% 3469+ 2.31%
iRV—1.0

1 +KA—1.0 480.6£18,7%* 912,65 26.5%* 454,9+18.8%* 35.19+ 3.32

LD : lactate dehydrogenage, Tsocitrate DH ! igocitrate dehydrogenase, MDH : malate dehydroge-
jnese. Activity of B -oxidation show mmol equivalent of acetoacails acid per myg protein.
i Bee the explanation in Tabie 1 and 3.
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9  Effects of RV and KA on liver pyruvate in SCD—fed rats. See the explanation in Figs. 1 and 3.
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BL10 Effects of RV and KA on liver pyruvate in SCD-fed rats. See the explanation in Figs. 1 and 3. See the explanation in Figs. 1

and 3.
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Bl11 Effects of RV and KA on blood pyruvate in SCD-fed rats. See the explanation in Figs 1 and 3.

B-lactate
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B12 Effects of RY and KA on blood lactate in SCD—fed rats. Sea the explanation in Figs. 1 and 3.
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Effects of rice vinegar and Kaihaku on hyperglycemia in KK-Ay mice

and sucrose-cholesterol diet-induced hyperlipidemia rats.
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Abstract

The effects of rice vinegar (RV) and Kaihaku (KA) on serum glucose in KK-Ay mice and lipid
metabolism in sucrose-cholesterol diet (SCD) -induced hyperlipidemia rats were investigated.
RV and KA inhibited the increases of glucose, total cholesterol (TC) and triglyceride (IG) in
serum of KK-Ay mice. RV at 0.5 ml/Kg and KA at 0.2 g/Kg inhibited the increases of serum
glucose in SCD-fed rats. The increases of TC, free cholesterol and TG in serum and liver of SCD-
fed rats were inhibited by the administration of RV, KA and RV+IKA. The p-oxidation activities
in SCD-fed rat liver were increased by the administration of RV. The lactic acid levels in blood
and liver of SCD-fed rats decreased by the administration of RV, KA and KA+RV, which are
considered to be closely related to the restoration of fatgue. These results demonstrate that RV
and KA prevented the risk factor of life style diseases, such as hyperglycemia, and
hyperlipidemia. Therefore, it suggest that the consecutive intake of RV and KA are useful for

primary prevention in life style diseases,
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