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[(FE] BB ITL0 R R X0 R P K B ERE A AL . i 6 ~7 B HEYE Zucker Bl JR 9 (ZDF) (fa/fa)
KR 24 45 BRnBE B AL 5y S B R2 21 55 R AR IR B 41 (0. 05 g-kg ™) L SERHF WAL (0. 1 g-kg™') ,8 H/4L, 5y ik A JA]
W% ZDF (fa/ + )R 8 HOpIEHR A, L h25 T 6 Ji . LI A5 5, & I oK Bl 25 B 1l BE (fasting blood glucose, FBG) , H i =
fig (triglyceride, TG ) , & JIH [& & ( total cholesterol, TC) , % B I 15 BR ( free fatty acids, FFA) , # & 1k ¥y B 5% 4L fif ( superoxide
dismutase, SOD) , 7§ [ ( malondialdehyde , MDA ) , i 4 fk % /il ( catalase, CAT) , Ifil ¥ JE & 2 /K 3F (fasting insulin, Fins) |, Jj & Z 4%
H1 45 % (homeostasis model assessment insulin resistance, HOMA-IR) ; & [ %t %2 EJ 375 722 ( Western blot) A8 i 1T [ 25 11 184 Alg AL P9 5 1)
B ( PKR-like ER kinase, PERK) , % % 1 F 2 #H ¢ K+ 2 ( NF-E2-relatedfactor2 , Nrf2) , Ifil 2T % %8 {L. fiff-1 ( heme oxidase-1, HO-
DEAFRL, R 5IE% AR, BEEH KR FBG, Fins, HOMA-IR, TC, TG ,FFA, MDA 8] & # & (P <0.05,P <0.01) ;SOD,
CAT B i &A% (P <0.05,P <0.01) ; JFAE p-PERK ,Nrf2 ,HO-1 5 {4 F 35 W B REME (P <0.05,P <0.01) . SR i, 47 5 K
5 ML 84l K B FBG, Fins, HOMA-IR, TC, TG, FFA, MDA B i [&{& (P <0.05,P <0.01) ;SOD, CAT B &g 7} & (P <0.05,
P <0.01) ;JFAE p-PERK, Ntf2 ,HO-1 1R AW B A& (P <0.05,P <0.01) o £5i - £1 50 K 17 B 08 035 M IR A BUBE iR 7K °F- |
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Mechanism of Salidroside in Improving Glucose and Lipid Metabolism in
Liver of Diabetic Rats

HOU Dan', XU Guang-yuan®, ZHANG Zhuo', LIU Tong-hua'"
(1. Institute of Healthcultivation, Beijing University of Chinese Medicine, Beijing 100029, China;
2. Fu Xing Hospital, Capital Medical University, Beijing 100045, China)

[ Abstract]  Objective: To explore the mechanism of salidroside (SAL) in improving glucose and lipid
metabolism in liver of diabetic rats. Method; According to blood glucose, 24 male ZDF (fa/fa) rats of 6-7 week
old were randomly divided into model group, SAL-low group (0.05 g-kg '), SAL-high group (0.1 g-kg™'), 8
rats in each group. Another 8 ZDF (fa/ + ) rats were selected as normal group. All the rats were administered
continuously for 6 weeks. After experiment, fasting blood glucose (FBG), triglyceride (TG), total cholesterol
(TC), free fatty acids ( FFA ), superoxide dismutase ( SOD), malondialdehyde ( MDA ), catalase ( CAT),

fasting insulin ( Fins ), and homeostasis model assessment insulin resistance ( HOMA-IR) were measured.
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Western blot was used to detect phosphorylated PKR-like ER kinase (p-PERK), NF-E2-relatedfactor2 (Nrf2),
heme oxidase-1 (HO-1) protein expression levels in liver. Result: As compared with normal group, FBG, Fins,
HOMA-IR, TC, TG, FFA, and MDA were increased significantly in model group (P <0.05, P <0.01), while
SOD, CAT levels were significantly decreased (P <0.05, P <0.01); the protein expression levels of p-PERK,
Nrf2, and HO-1 in control group were significantly decreased in model group (P <0.05, P <0.01). As compared
with model group, FBG, Fins, HOMA-IR, TC, TG, FFA, and MDA levels were decreased significantly
(P<0.05, P<0.01), while SOD and CAT levels were significantly increased in SAL low and high groups
(P<0.05, P<0.01); and the protein expression levels of p-PERK, Nrf2, and HO-1 in SAL group were
significantly increased (P <0.05, P <0.01). Conclusion: The Salidroside can improve metabolism of glucose
and lipid, IR in diabetic rats, and the mechanism may be associated with inhabiting oxidative stress through the up-

regulation of p-PERK, Nrf2, and HO-1 protein expression.
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Al (b a8 g A ) R #F 58 B, it 5 4 A o
20162400316, HY-N0057 ) ; 1 #i #; % 1b-PERK ( p-
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12721,82206, 4970, 0026 ) ; Block one/Block one-P
(H & 5t %8 Nacalai Tesque 24 wl, fit %5 73 5l 4
14E0085,1.5G4440) ; ECL % Y i ( ¢ [# Bio-Rad 24
A, it 170-5060) ,
1.3 Y& 7160 AU H 374 A 8 AL (H A H S22
H)) 5911 A4 [ gk e i H AU (b R KA S0l
SV ) 5 E9032 AU il A5 X (5% [ Promega 23 W] ) ;
Mini-PROTEAN 7 3 1 HE kA% . % F& # | ChemiDoc™
XRS + BUEE e LR & 48 (£ [E Bid-Rad A7) .
2 FiE
2.1 S 552 SENERSE R, B#KCR 0
G0 A, AN ) K BB AL IALRE =11. 1 mmol- L ™" Ay Bl
FRAE B BE ALY 20 BT, 27 5 AR AR
monl A, R 8 Hy oy ik 8 H g R Mk ZDF
(fa/ + ) KB R IF 55 415 25 24 390 o AR 40 1 32 1 AR ik
T T B R AR AL 0.05 g-kg L LB KA
FIE4 0.1 g-kg ', 259y fy Ak B ER K e 5 0
1IR/H 6
2.2 BRASCRE 6 JHJE LA, AR 12 h ik,
16 U L 22 0 s BRI, i 32 20 IOk BB, 50 i BB il
o 2B Al A8 b 5 SV HUFIE , - 80 CHRAAREM .
2.3 AAbdEAnk I HOR BRI T A A b A Ak e
Kl FBG 4> H 2 i S 3 XA I TG, TC, FFA,
SOD, MDA, CAT, [fil i Fins, i1 & i 5 £ #4550 45 5L
(HOMA-IR) =FBG x Fins /22.5,
2.4 P ARPEEIE R (Western blot) Il & AH G H
Fik  BUREUFA 41, RIPA 247 i $2 LR 1 &
FAS P Jf BCA il 25 Y 2 ;10% SDS-PAGE %E i
B UK, 2 T35 iR 15 V 1 h; Blocking one/Blocking
one-P Z Y 31 30 min; T H7(1:1 000) & 4 C i
BVERE, T (1:1 ) WE =R 1 h, WS ECL
RGP 5, BE AR R G AR , Tmage J 7.0 43 #7
B RKEME, EAORKIKCFHENEASHNS
R EE AR LR .
2.5 geitsE ik RN SPSS 19. 0 Bk b B A A
FH 2 x5 Kox A ORI I T 22 58 R TR R O
225 BT T ¥ AN R O 22 S0 I AR S 8k 505 P <
0.05 KA itz
3 #£R
3.1 RN KR FBC W 5I1E % 4 1
BRI K B FBG KF W3 7 (P <0.01) 5 5
BEARVZ LA, 23R 9T )R 3 R IR 4 s R A & AR A
4] FBG BB AR (P <0.05,P <0.01), W% 1,
3.2 45 KX KR Fins, HOMA-IR [y m 5
<132 -

x1 STEXEY DM KR FBG &I (x+s,n=8)
Table 1 Effect of salidroside( SAL) on FBG in diabetic rats(x +s,

n=8) mmol-L !
Zpl /:Jk%, 0 i 3 6 Ji
E# - 4.16 £0.21 4.27 £0.32 4.53 £0.25
T - 10.06 0. 942 13.14 £1.05% 15.26 +1.13%
AR 0.05  10.24+0.82  11.53 £1.06%  8.37 £0.32%
0.10  10.12 £1.07 9.38 +0.63%  6.21 £0.20%

HSERALEYP<0.05,2 P <0.00; 584 HEDP<
0.05,YP<0.01(F2~5[),

IE A P A, BB R BRI Fins 7K °F-, HOMA-IR
BETHE (P <0.01) ; HEEBIZH LU, 2057 K H
IG5 5 41 K B ILTE Fins 7K 2P, HOMA-TR B & % fi
(P<0.05,P <0.01) ; 32 W21 5 K H g W] ol 3% K
BR e 1 5 2R IMLAE R B SRR, WK 2

K2 STEXREX DM KR Fins, HOMA-IR (& (x +s,n =8)
Table 2 Effect of SAL on Fins, HOMA-IR in diabetic rats(x = s,

n=8)
2 51 F /g kg ! Fins/mU-L "' HOMA-IR
EH - 11.25 £1.02 2.27 £0.26
A - 16.84 £1. 13 11.42 +0. 86%
LLECRY 0.05 14.02 £1.04° 5.22 +0. 43%
0.10 11.67 £1. 119 3.22 =0.23%

3.3 LR REXNAKRIMASHEZm 5IE AR,
A 20 K B il % CHO, TG, FFA & 2% A& (P <
0.01) ; SRR L, 21 5 R K7 i 41 K R
1% CHO,TG,FFA B B F&% (P <0.05,P <0.01),
S AST IR TGt 22 5%, W3k 3,
3.4 s KX KRG SOD, MDA, CAT 4 52 i
HIEHE A R, B KRG SOD, CAT K
W& AR (P <0.01), MDA JKF & 2 T (P <
0.01) ; SRR L, 21 5 R K7 i 4K R
IM¥E SOD, CAT /K-F-B i Jt& (P <0.05,P <0.01),
MDA 7K B B &K (P <0.05,P <0.01) ; 6B 41 &
REEAPEMMEH . Wk 4,
3.5 LR RN R BUHFEp-PERK, Nrf2 ,HO-1 #5
Tk W 5 IE R AR, AL 4K R E
p-PERK,Nrf2, HO-1 £ [ 3 ik K i F REAL (P <
0.01) ; SRR b4, 21 5% K K0 = 41 K R
JHFWE p-PERK, Nrf2, HO-1 2 H &35 K °F W] & 7t &
(P<0.05,P<0.01), WHES K1,
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*3 AFXEX DM KRMAE FFHEER RN (2 £5,n=8)
Table 3 Effect of SAL on blood lipid, liver function in diabetic rats(x +s,n =8)
21 5] Fl 4 /g kg ™! CHO/mmol-L ! TG/mmol-L ! FFA/mmol-L "' AST/U-L"!
Ew - 1.03 0. 12 0.34 +0.02 0.31 0. 02 76.45 £4.26
LAY - 5.45 +0.32% 2.67 +0.21% 1.37 £0.01% 78.32 £6.33
A KHE 0.05 2.67 +0.20% 1.86 +0. 14% 0.93 0. 05° 77.53 +7.43
0.10 1.63 +0. 14% 1.02 0. 08% 0.42 0. 02% 78.34 £5.52

x4 ASXEXN DM XREUMHHIHIE (v £5,0=8)
Table 4 Effect of SAL on oxidative stress in diabetic rats(x =+ s,

n=8)
. 7 SOD CAT MDA
20 51 1 i i 1
/g kg /U-mL /U-mL /mmol- L
E# - 87.43 £6.45  62.53 £5.06  4.75+0.52
[ - 57.45 £4.34%) 35,46 +4.26% 12.85 +1.02%
L5 RAF 0.05  76.43 £7.32%) 45.36 £4.27°)  6.34 £0. 43>

0.10  84.26 +5.53% 63.61 +4.37*  3.55 £0. 16"

x5 ARXEFX DM KR p-PERK,Nrf2 , HO-1 EBRIZHF
Mo (x+s,n=8)
Table 5 Effect of SAL on p-PERK, Nrf2, HO-1 protein expression

in diabetic rats(x £s,n=8)

i bk 1 p—PER{K Nrﬂv HO-l'

/g kg~ /B-actin /B-actin /B-actin
iE# - 1.01 £0.05 1.23 +£0.02 1.14 +0.02
(% - 0.35+0.04%  0.41 £0.03%  0.47 £0.03>
ARRHF 0.05 0.74 £0.03>  0.86 +0.04>  0.81 £0.05V

0. 10 0.97 £0.01%  1.19 £0.10  1.24 £0.07*

pPERk R I . e 170KDa

NIf2 S e s e 97 kDa

ho1 [ . 25 o
[-actin WS SRR . e 45 kDa
A B C D
AIEHR AL BRI C, DL 205 RAR R 4L
B 1 &EAXRIAE p-PERK,Nrf2, HO-1 & B Rk Rk
Fig.1 Electrophoresis of p-PERK,Nrf2 ,HO-1 protein strip of liver

in rats
4 itig

SN B (0S) J& HLAAR 52 0 it 7= 2R it 2 1Y
ROS, #id H B IEBRAE 7, = B AL AT 1L 2% A 1Y
RA . HET A 3 A3, DM 5 Il i 8 45 2 Fh
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AR 9 38 B, BB A% B 1 410 41 42 Ak I K AE s PERK
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