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WE B8 . AR ARR N Z 6 RS K R (RBPE) X & i85 5 09 /) SR M A BA LR T 6y Fvm, 48 = RIEs &4
AR A AR BIRIE, ik i 6 A# a9 CSTBL/6) I K& mk ik | BJG ALy A 4 4, 8.3 EF 4 FH 54 RBPE
1% 5] % 42 (200 mg/kg, HF+LP 41 ) f= & 7 % 48 (400 mg/kg , HF+HP 428) , 5 8 2 16 B, 0l 2 JE B 35 3 g 5 tm o6 &5 4 A%
F5 A Am BAL BL IR £ 35 A7, 45 R RBPE ¥T VA F) Z AR 8 o AR s AT RE | R g b A B JB) g s 69 RE AR bl ) AR 35 B /D RO L
KT BE S G A A AR B % 4R (P<0.05) . 5 #5848 b HF+LP HF+HP 28/ 8 Mk 69 M2 4R b 5 31 4K 15.75% F=
39.61%, W 3 fis oy &4 E 4K bb 2 B 4% 23.03% 4= 39.83% , B J g W 49 Ik 4R Yo o B A% 43.68% A= 56.83% , % ML o 4 7K F 5~ 51
B fi 14.06%F= 20.21% , 4% % v 25 F & AR 5 5 B 4K 19.06%4 23.81%., it —F #F % 2+ ,4& & 7 & 49 RBPE 7T 2 # K 1%
# Mg s B S Ao B MR 2027 MDA 9948 5H42 & SOD & 71,5 & s 4848 0L  HF+HP 28/ S e 75 Ao I MDA 48 5 A 46 T
48.93%%= 38.68%,S0D & 71 5 A & T 80.44%A 67.05%; I # % T & Mg 5 50 S IE L A AL DB (CAT) A= 4 Bt Ak it
¢ 4 B (GSH—px ) % 40 BAL B 89 78 F B A AL 4 5 W H AR (GSH) 89 45 (P<0.05) , 5 & fis 248 3t HF+HP #8/)s U IE CAT,

GSH-px & A1 A GSH &% %5 MR & T 48.49%,31.67%,123.90%., % Ko E %R T B & & Mg 7% 509 b RAERHF
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KB 2 W i B A BT AR AR T E ) iz 4k
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P PR AR M B D RE, AR TTHOR T 5 MGE HLIK R
PR SC 1 ANVERE . ASWETER IR B 5
(/N BRURE TR, A9F 5 KA I 2K Jo kg LA i Al 4
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1 MBRERE
1.1 R E5EE

BB, N Z5 SR i A PR\ s HPD-300
KALBI G, 1M 52 R B AL A BR A W) 56
% HE M CSTBLI6) /)N BRI T Il K 24 5256 8l g v
L (HFATHIE S SYXK (£ )2012-0081) ; i 5% &
ELISA 15 & ,Crystal Chem 2\ A ; ## A4k ¥ 5 {k
fifg (SOD )7 & PN 1 (MDA )57 & 23 b H ik
(GSH) I & 4 e H KA S04k P i (GSH—px ) i
g A SR (CAT) B0 &, p s gl A T
FEAF ST T 5 Infinite M200pro #FR1L, TECAN 72 7] ;
Nikon Eclipse Ci & 7 %% ,Nikon 2 H] ;ACCU -
CHEK Mobile i1 , 72 Roche A H],
1.2 KRERER Y B & &

K1 25 ) ot 2 2% i 0 90 1 0 1k ) 4 1
SR FH I 5 — 4804k Btk 19 7 9 1464 T T R 45 310 i oK
B, SRV 19 80% A P Bl 7K 7 T80T 56 g K A v 173
W) o AT B B, 52 BOR MR 4 ) 8 HPD-300 K AL
WA, 4K BE IS, R 70% &0 B I, 06 0 T 22
TE e 78 AN 4, I 2V VR T I A5 B KA 8 2
YA . K H Folin—Ciocalteu H a4 15 7 KB
iy 2Ky & B, 2R HPLC—-DAD G 0 A R i) 25
PEICH v 25 5T R R B i BT AR S
N 82.5% , WA R T W MERR | B B R AT
TRJE & m 5 Fik &Y, &5 50
(86.18 £3.16), (81.75+ 1.38), (81.87 = 1.12),
(68.74+3.15), (58.36+2.44)mg/g"",
1.3 Zh¥iEF

80 H C57BL/6J /N BT L (23+2)°C, A X
JE 409%~60% 1) 45 14 T 35 0 i 5% 1 J8 Ja | AL
4 4 (n=20): IEH 4 (NC ) w520 (HF 21) A%
F i 20 (HF+LP 21 ) #1757 i 41 (HF+HP 41) , Horp

NC 20 1) W TF %GR RE HF 20 A ) 2 4 v 7)o 40
A7) WL g B R, AR LR R e 4 )
200 mg/(kg-d) 1 400 mg/ (kg -d) 7 & ) K i 2
YIF (RBPE),NC £ F1 HF 207 B A1 R 1A B2 0 26
TR KA R Xt B

T 16 s /N BUAS R 12 h BRAE B,
3 000xg B0 15 min Ji B3GR AF T80 “Crk48
& 1Y AR FE /N B U S B SR AR D R R
0 TR A, TR 2% 48 ER IBGHS 430 e B 52 g g 2
LUEE T 4% 2 R PEEE TP TS YA F
AMERR 73 HE A7 T =80 CUKAF % H .
1.4 HAALE

B AR R4 4% L R P EEFEE 24 h
Ja oK Y RS IR R - JfF
B R LA A
1.5 mI#E . EBRAKEUNE

INEUAE T ORZROK 12 h e HRAE B, R FH %
TG AR ASC 5 25 1 b 5 2 IR & il A 43 0 7
T I I 2 R KT
1.6 HEEMENE

NERARFERT 1R A8 ARAEUK 12 h, B R T
SR MR (2.0 gkg) I, W R BRI , R 2 1R i
B3 50 % 0,0.5,1.0,1.5,2.0 h &9 1l B K,
I MBIl 42 T AL (AUC) .
1.7 175 R BFRE S Rk 0 7E

R 3 50 & 4 A 0 W I I AR
MDA .SOD .GSH ,GSH—-px 1 CAT #J7/KF,
1.8 HEAIE

FF A B DL S Y A5 HE IR 22 (SD) 7 K
K HI SPSS 18.0 #AF 47 5L [K 28 Ty 22 4317, P<0.05
FoRNEF B,

2 HR5HM
2.1 RBPE 3 & b5 IR 7= /Iy R 4 51 2 0 i 25 5 81
AR

HI T 1 AT, 45 20N B i A 25 6 £ R
I F) A TG G, b HEF 28708 BRUAY 1 B 1
M B fie R, R B R 5 R B Y9 RBPE W1 LR 52 55
HE B BT RS A MR S 3 i, T 22 5 AN, R 1
AL, SRR OCRDR B IR R AT LA S
BRI U | RS2 B A7 VB L s 7 U U A O A
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Fig.1 Effect of RBPE on body weight of mice
FE (P<0.05) . RBPE AT LGRS 3t e ARG ik B
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RBPE i £ 0] L 25 AR VB U A U A L, R 79
(9 RBPE Xt [ IE (9 JUE A4 b 95 35 52 i, ik BB 4%
SRFH] RBPE AT DL a5 8 M 2 5 1R 4 /0N BP9 T
NEWTHI R R

2.2 RBPE 335 g Mg 35 /N R I ¥ 59 54 1

25 20 /I BRMOWE 7K ST B FE 11 iR 4 25 it o T
Lm WK 2 Uros . 5 NC A B HF 41/ Uz
I 7K 7 53 TR, TG R ) i RBPE
Yo DL E R AR/ N B 23 I UK OF - (P<0.05)
$&7% RBPE AJ UA R0 &5 B G £ 5 1R (9 /18 BRIt
WS- TH v A 2 mT S N R B AN i T Rk
DL B MILAAR X I 4% 1 01 8 e, g SR o R
S5 2 0 I A5 /N BB X R T, T 0.5 h ik
P RAEIF 2848 T, 2 h i NC 411 RBPE 4b 3
/N BRI B K 30K & 2 0E H KSF 1t HF 4178 B
AT Ak F 38 8 KO o 23 R it ki 26 T T AR
(AUC)ZE R i, = IR G 12 0 o S o it & 52 4
1T RBPE X 5 i 51 2 (0 W i 42t A2 58 HL AT — 2 1) 2k
FEAEH (P<0.05), X455 4L W] RBPE Xt &= g 5
/N BB S0 A SCEE .

#& 1 RBPE xf/\RBE bE #9351
Table 1 Effect of RBPE on organ—body ratio of mice
J8 #r/mg- ¢ bw NC HF HF+LP HF+HP
AT R 32.18 + 4.75 54.74 + 8.55¢ 46.12 + 542" 33.06 + 4.07°
B 12.44 + 0.89* 16.18 + 0.56° 15.49 + 0.55¢ 13.71 = 1.03"
i 3.12 £ 0.33° 3.40 £ 0.26" 3.28 £ 0.21* 3.24 + 0.20*
B J3) B By 1.73 £ 0.18" 7.83 £ 0.84¢ 441 + 0.63° 3.38 £ 0.14"
T g s 8.86 + 0.64* 20.06 + 2.01¢ 15.44 + 1.20° 12.07 £ 0.68*
e [FAT AN R A 7 R R 1] 22 53 .35 (P<0.05) , T IA
T T & NC =~
HF ©
8% £ 30 : HF+LP =
?9: E ., Lo mewe ~ T
4 : =
% ?i i \i - B e E =
- i ° g E
b b = &
Z o g o g
=2 NC HF HF+LP HF+HP S 00 05 1.0 15 20 = NC HF HF+LP HF+HP
= 2415 = g \ 2151
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Fig.2 Effect of RBPE on glucose metabolism in mice
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Fig.3 Effect of RBPE on insulin level (a) and histopathological observation of epididymal fat tissue (b)

2.4 RBPE 3 & B /R SR HK FRFm

SOD .CAT F1 GPx 2 Pt S AL Bl , T LAYE
B 40 6 P 00 48 1 P 3, GSHL 2 — b 32 3 10 9 R
UL, BE RN N Y B SRR MRS
Y1, SOD .CAT.GPx 1 GSH 7 4 Hi LA S Ak 38 i
Fa 25 v S 15 L T MDA R I B AL i 25
Wy, v] R WAL S A A 45 R 020 4% 4N B v
SOD i 77 #l MDA & & 4155 2 iron, 5 NC 4146
e HF 41/ B SOD 1436 g i 3 B AIK , MDA 1 &
I TS (P<0.05) . SR EREEAH L, RBPE Ji%
A DL & SOD MBS 7, IR K1 iE MDA

()55 2 (P<0.05) o JFF I J2: 901 oA AR 8 17%) 7 22 2%
B o 4541/ U BE A9 AL R 0K an 3k 2 R, 5
R AREH L, = g & B 2 BRI IE SOD \CAT
Ml GSH-px S5 BT &AL B T6 1, BRARPLE LD
GSH 1) & &, JF A i 3 Ak ™= ) MDA 177 E (P<
0.05), 5 HF 41#H kb ,RBPE 41/ [ 5 SOD .CAT
M GSH-px S5 41 A 1L Bl 105 ) 2 25 46 5 , MDA &
HRE TR, HbtE/LY GSH & & i & T
(P<0.05), ixsbgh L0 RBPE 7] DL 25 B A% =
JR I B 5 A 1 /0N BRUAAR P 480k R 930K T

% 2 RBPE 3f/NRR I & 70 BF A E 46 B3 K T 59 51

Table 2 Effect of RBPE on oxidative stress in serum and liver

B4 NC 2 HF 21 HF+LP 21 HF+HP 22
Ao SOD/U-mL™ 275.22 +7.65° 150.95 + 6.05* 198.05 + 7.22" 272.38 +5.33¢
MDA/nmol - mL™ 3.63 £0.16 7.50 +0.27¢ 5.89 £0.26" 3.83 £0.22¢
AT Rk SOD/U-mg™ pro 113.77 £ 7.32¢ 48.31 +2.68" 71.48 £5.81" 80.70 + 6.33¢
MDA/nmol-mg™ pro 0.81 £ 0.05* 2.12 £0.07¢ 1.78 £ 0.10¢ 1.30 £0.17°
GSH/pmol - mg™ pro 4252 +5.18" 27.07 +2.49° 40.25 + 5.65" 60.61 +9.29¢
GSH—px/U-mg™ pro 771.82 £ 48.61" 600.18 + 80.08* 631.28 + 58.93¢ 790.23 + 56.36"
CAT/U-mg™" pro 42.49 +8.31" 26.11 £4.15° 27.19 +4.76 38.77 £ 5.06
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GSH-px S0 AT 976 J1, FRAK MDA 19 & &,
IR SR ALY GSH /Y & i, BEAR = i 5 R 1) 4R
AR SR T AT LA REAR s A /s BUSFIIE MDA 1
KAF- #m GSH & &, Jf 4 5 SOD #l GPx 48470
AR Bl B4 15 PEP . Shen 25 PIF 57 ¢ BH K B B 25 4 it
B =5 A0 X A B IR AT DA ik N 5 5 38 %4 ol
T P A0 A 8, AT e v A /0N B AR T AR i
SO 9 48 7R KR T 2 ) o o 5 B /DS BRCGELAK 1 U
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AN BEAC ZE AL, AL AT R E Ao v LA
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Effect of Rice Bran Phenolic Extracts on Abnormal Glucose Metabolism
and Oxidative Stress Induced by High—fat Diet in Mice

Ma Qin, Tong Xin, Zhang Mingwei, Dong Lihong, Huang Fei, Zhao Dong,
Chi Jianwei, Jia Xuchao, Zhang Ruifen”
(Sericultural & Agri—Food Research Institute Guangdong Academy of Agricultural Sciences, Key Laboratory Foods,
Ministry of Agriculture and Rural Affairs, Guangdong Key Laboratory Processing, Guangzhou 510640)

Abstract Objective: This study was conducted to investigate the effects of rice bran phenolic extracts (RBPE) supple-
mentation on glucose metabolism and oxidative stress in high—fat diet induced mice, which could provide theoretical basis
for revealing the effect of rice bran on glucose metabolism. Methods: After 1 week of acclimatization, mice were ran-
domly divided into 4 groups: normal control group, high—fat diet group, low-dose RBPE group (200 mg/kg, HF+LP
group) and high—dose RBPE group (400 mg/kg, HF+HP group). The experiment lasted for 16 weeks. The organ—body
ratio, epididymal fat morphology, fasting serum glucose level, oral glucose tolerance and the levels of oxidative stress
were measured. Results: RBPE dose—dependently decreased the organ—body ratio, fasting blood glucose and ameliorated
the impaired glucose tolerance induced by high—fat diet. Compared with the high—fat diet group, organ-body ratio of the
liver of HF+LP and HF+HP groups were decreased by 15.75% and 39.61%, respectively, the organ—body ratio of epi-
didymal adipose tissue decreased by 23.03% and 39.83%, respectively, the organ—body ratio of renal peritoneal adipose
tissue decreased by 43.68% and 56.83%, respectively, fasting blood glucose levels decreased by 14.06% and 20.21%,
and the area under the glucose tolerance curve decreased by 19.06% and 23.81%, respectively. Further studies showed
that low and high doses of RBPE can significantly reduce serum and liver tissue MDA content and increase SOD activity
in high—fat diet induced mice. Compared with the high—fat diet group mice, serum and liver MDA content in HF+HP
group mice were decreased by 48.93% and 38.68%, respectively, SOD activity increased by 80.44% and 67.05%, re-
spectively; RBPE treatment could also increase antioxidant enzyme activities such as catalase (CAT) and glutathione per-
oxidase (GSH-px) and the content of antioxidant glutathione (GSH) in liver tissue of high—fat diet induced mice (P<
0.05). Compared with the high—fat diet group mice, CAT, GSH-px activity and GSH content in HF+HP group mice
were increased by 48.49%, 31.67% and 123.90%, respectively. Conclusion: RBPE could alleviate the impaired glucose
metabolism induced by high—fat diet, which might be related to its inhibition effect on oxidative stress.
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