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Abstract

AIM: To investigate prevention and functional
mechanism of Zhengqing Recipe (ZQR) in the
models of type 2 diabetic rats complicated with

METHODS: The model of type 2 diabetic rats
complicated with non-alcoholic fatty liver was
established by feeding high-glucose and high-
fat diet, and injection of low dose streptozotocin.
The model rats were randomly divided into four
groups: model group, ZQR group and fructus
ligustri lucidi group (n = 8), and normal control
group (n = 10). Intragastric administration lasted
for 8 wk. On 4 wk, 8 wk and 16 wk, the levels of
fasting blood glucose (FBG), fasting serum in-
sulin (FINs), serum triglyceride (TG) and serum
total cholesterol (TC) in each group were tested
and the level of insulin sensitivity index (ISI)
was calculated. On 16 wk, serum alanine ami-
notransferase (ALT), index of liver and liver TG
content in each group were examined as well.
Meanwhile, pathological changes of liver, the
expression of liver X receptor a (LXRa) mRNA,
sterol regulatory element-binding protein-1c
(SREBP-1c) mRNA and LXRa protein of liver
tissues in each group were detected.

RESULTS: After treatment for 8 wk, the levels
of FBG, serum TG and TC, index of liver and
liver TG content were significantly higher (all
P < 0.01), ISI was significantly lower (P < 0.01),
liver cirrhosis was significantly exacerbated,
and the expressions of LXRoo mRNA,SREBP-1c
mRNA and LXRa protein were significantly in-
creased (all P < 0.01) in model group compared
with control group. Compared with model rats,
the levels of FBG, serum TG, index of liver and
liver TG content were significantly lower (10.94
+ 3.33 mmol/L vs 16.67 + 4.33 mmol/L; 0.79 £
0.27 mmol/L vs 1.33 £ 0.33 mmol/L; 5.72 + 0.81
vs 7.61 £ 1.24; 0.041 = 0.0110 mmol/g vs 0.059
0.0160 mmol/g, all P < 0.01). Liver cirrhosis was
significantly improved, and the expressions of
LXRa mRNA,SREBP-1c mRNA and LXRa pro-
tein were significantly decreased (0.75 + 0.11 vs
1.23+0.17,0.68 + 0.16 vs 1.07 £ 0.14, 0.220 + 0.071
vs 0.334 £ 0.037, all P < 0.01) in ZQR group.

CONCLUSION: ZQR could possess favorable
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efficacy on non-alcoholic fatty liver in the model
of type 2 diabetic rats and the mechanism may
be related to the down-regulated expression of
LXRa in non-alcoholic fatty liver.

Key Words: Type 2 diabetes; Non-alcoholic fatty
liver disease; Liver X receptor o; Sterol regulatory
element-binding protein-1c; Zhengqing Recipe; Rat
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FeLXRo& & 69 F AP 2, Y (0.7540.11 vs
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AL/ B8 T AL G e AR B (i R
BB 2wy B A 290 B0 3 eCBR Ay
2GR T FSH-2 1] i i R sl AT ML T
IR AL A PR A 7]); Cerfrfuge 5415RAK
i E O HL(Eppendorf, ##[E); Mastercycler
gradiet PCRY 1% (Eppendorf, ##[H); DY Y-2%!
HVKA (B TS — A3 ) ); AR HrAU-400
AT N E A 7]); SX-30035E e 4
T 2 Gt(Elementar, 78[E); BAK & B80T A
B4 (Olympus, HAS); HPLC-10A & 250
TR, HAS).

1.2 7

1.2.1 254 %) & (1) vUIE 7 SO il 4 Ui 7
% 07, R AR 254k, v TR R T
KBS, PRICRUH 4R 20 BR80T S0 T4
P8 (WO 2220 4 19%), LAy BOBAH (0383200 &
For SRR R & 5 (B 0 AR 2 & S R R AT
1.7 mg) Ky VP b, MR T K3, BRI 4
RHVEIR, IR TR (BCE %29 012%),
DA ey 280 A e ey s L v O A i (5
A2 255 IR EIA MK 3.6 mg)1E A PEA i s
Il FH T FH 280 /K i i, CRR3 gZE29/LIk %, 4°C
TRAE. (2) 20 1B 50 J73 [R] T J7 4
IR ) % v 2 0T BRI I A 2 K
filt, BCRl3 gZE25/LIKJE, 4 CIRAT.

1.2.2 S BEALR & KL S BN LR 10 1
B Ay L0 0 A, IR DS 3 R (e i R R 2
[F) 5 = 2 ot B s 2 Bl 15 Bt 3 490 ) e Al ), ok
30U Tl A MR ARy v b s M (R
BAr T A b Il B RN60.5%, BERE20%. J
10%- MH[EEE2% . HEER1.5% SiH6%) 1574
wkJi5 PA30 mg/kg R 7 i — U I s S B R A
P (0.1 mol/LATAZ R 28 1 i i I 2 %o v VR
pH4.4), 1EH % R H AT B IR A
PRI Ak 2 mrkl A IR TR R4 wk, I8
R i R R I 0 5 1T B (F B G 57 M8 5 38 A
AR H(IST), AFBG A T11.1 mmol/L HLISTR#
VR SRR UE, 54724 H .

1.2.3 4840857 24 RS WAL 73 3 4,
R ()BIBYA, WE LLAEARRA 2L MK (2) 0T
JIiRIT A, LU DU T HREEUE26 g/(kg-d); (3) X
VUFVRIT AL, BE LA Lol FRRIOE26 g/(kged). IEH
o B 25 T SRR K. FREIR978 wk, H3 )5
FRAA T 1R, AR A0 0T A A T 25 24 77
1.2.4 ARAGMEE: 7 T35504, 8HI116 whAR S

B2 (FINs). L& H Il =BR(TG) 1fiE & JH [
WE(TC) I HHEIST. S 45 RN AR £ 12 h)F AR AR
i WSk AR IESN Y, SERIHT T R, TR
JUE, 2% FHORE A 20 0.0 109 HL 1~ RSP R BRI o &,
TSR FR B H a2 = JH- ot /440 o & X
100%), X5 A JH A i 1/ B ZH 2L E 40
g/L % J¢ R v ] o FH T HE B (8 ) i 41
ZULEG A, SRR A ZUE T-78 C K
TRUKHT P LD AL ZA TG 2 X RT-PCRAT .
1.2.5 A ALFE ARG M 22 (1)FBG: i 4 B S AL B
Ky, 2)TG. TCHMIALT: AN/ TRl
(3)FINs JIST: FINsHIBUAT I, 1STH 245 [Gik
4 ISI = In(1/FBG X FINS).

1.2.6 FFAARTGAZ 6 2 FHATGH H A
GPO-PAPLL LN E : AR TGE H GPO-PAP
B 5 - 4 B 2L B SRR 5 B RSP
S 4% LE I N VK AR B ER K 100 g/LIA) 2%
W, B0HL3000 r/min, 15 min, HCEER FI5 L
H =R AR AR R S Ul B AT AR, BB
AX500 nmipe K AL E AT G, HZ8H4H
ZUAEARIE.

1.2.7 FFALHER & Ay R, JEEA1
wm, AUHEGL (. 58 FARAS BEWLE JH I (1) K A4
L, T2 B SR,

1.2.8 RT-PCR* M IF 422 LXRae mRNAFe
SREBP-1c mRNA# &A: BUbEFAL, KA
TRIZoBRAFFEIUERNA, HA /A 0 (H 15 1.8-2.0
W, SIFEARS ng, 5% cDNA. PCR
B NARFA2S uL, BT uL, B RS 1451 L,
2XTaq PCR Master Mix 12.5 pL, ddH,0 9.5 pL.
PAB-actiny N Z I BEITPCRY 1. PCRY 5|4
KK s (DLXRo: B3 514)5-CCTACA
GAACTTCGTCCACAGA-3"; Rif51#5'-GCA
GCCACCAACTTCTCAATC-3"; ¥ 1 - B K434
bp. (2)SREBP-1¢c: L5 |#15'-GGAGCCATGGA
TTGCACATT-3"; N5 14)5'-AGGAAGGCTTC
CAGAGAGGA-3'; 14 i Bt 191 bp. (3)B-actin:
5145 -TACAACTCCTTGCAGCTCC-3"; R
5145 -ATCTTCATGAGGTAGTCAGTC-3"; 4™
4 F BrK609 bp. LXRa. SREBP-1c /% B-actind”
BAZAF g2 94°C AR S min, 94°C AR 45 s, 57°C
iIBk1 min, 72°CLEM1 min, 30RMEI )G, FAT
72°CHEMHT7 min. FLPCR“#J6 uL+12 g/LEfR
Bl&EIe LUk, 600 bplfMarkerff A brifk, K H
SX-3004E iz 15 53 HT 2 40 I 52 45 M 4% i TR0 THT
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R 1 AWKKELEAEFBG, FINs, ISI, TGRTCHYZEL (mean + SD) Mi2REE
KB IR T
7 A EE 2B A

D4R n FBG(mmol/L) FINs(mU/L) ISI TG(mmol/L) TC(mmol/L)
[EBNIRA 10 5.14+0.64 27.07+£5.14 —4.07 +0.51 0.70+0.18 1.91+0.22
by LA 30 6.38+1.24 44.39+11.68" -5.66 +0.35° 1.14+0.25° 2.84 +0.43°

P<0.05, °P<0.01 vs [EENIRA.

+& 2 8 WkREBLAAERFBG. FINs, ISl TGRTCHIZEY (mean + SD)

D4R n FBG(mmol/L) FINs(mU/L) ISI TG(mmol/L) TC(mmol/L)
EENIRA 10 5.16 +0.57 27.55 +4.38 -4.09+0.39 0.66+0.15 2.11+0.15
EEA 30 14.11 £ 3.42™ 29.91+7.22° -6.77 £0.82™ 1.21+0.29 4.12+0.72™
°P<0.01 vs IFENIBL; °P<0.05, P<0.01 vs EHRILH4 wk.

& 3 16 wkRRLEAEEFBG, FINs, IS, TG, TCRALTHIZE{Y (mean + SD)

par:| n FBG(mmol/L) FINs(mU/L) 1SI TG(mmol/L) TC(mmol/L) ALT(U/L)
ESWRA 10 521+053 2825+£939 -403+044 0.66+0.17 2.13+0.19  34.30+6.22
BHIA 8 16.67+4.33" 5144+7.15° -6.75+057° 1.33+0.33° 4.35+1.91° 80.34+11.30°
oUEHA 8 10.94+3.33® 40.12+6.13"° -533+0.77° 0.79+0.27*° 4.44+0.87  46.30+9.45%
LA 8 12.86+357° 36.29+7.35° -596+069° 1.02+0.31° 4.37+£064 51.79+10.14°

°P<0.01 vs IFENWIBL; °P<0.05, P<0.01 vs 1EHIZH; °P<0.05 vs TITFBITA.

TR A), I FILXRa/p-actinflISREBP-
le/p-actinffi tt, fGRLXRo mRNAMISREBP-1c¢
mRNA 1) FIE.
1.2.9 AR LXRaSZEALAF L E AR
AT NS F Y0 K FHEn Vision i 214,
DAB&%, J£L10.01 mmol/LIKJPBSZEM i 1E4
R HRL T % M A% P IR B U RORL ) ok
FH . 98 4140 G 2 SR FH )% = 2 B o 21
= ZHMIAS-2000%! 4 { 8l B2 27 % 0 K45 o bt
R i BB ENE R ERIETG, Rk Y] b
BLIEPES M PLET, 76 [R5 4 F T I E LXRouIA fH.
ot #4038 1 YOk lmean = SDE R, K
FHSPSS13.0%k AT Him 4 BRI G5 vk, PH L) Lk
B AR, 2 AR HRHANOVAT L, Wik)s
ZEANFE, K Dunnett T390 41, BUP<0.050 45 48

EF-9E

2 BR

2.1 &40 K AFBG. FINs#=ISI#) T4 MEFE4 wk
J&, HIEE O AL L, B K IRFBGH T Tt
FE TG B 3 1 22 5(P>0.05); FINs. ISITHE A
2 P25 7(P<0.01550.05). MEFE8 wk/m (RIVE: 4}
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STZ 4 wkJm), 5 1EH X RAIAH LG, A3 2K B
FBGTH i3 & 1 2 73:(P<0.01) H 5 A B 9%
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A B2 5 wP<0.01) 5 B 5 W IR4 wki)
AR LE BRI 535 P 22 57:(P<0.05); FINsHj i34t
HI(RIMEFR4 wk)AH LE 52 R R @P<0.01), (HE T
TE 0 AR W] B (P>0.05). MEFR16 wk)im (RIIG
78 wkjiF), SRR LALL, v I i6 )T L4
VIFVRIT 4K P B GRRAIR AT 2 3 M 22 7:(P<0.01
800.05), FINsTH &7 2 2 PE 75 7:(P<0.01550.05),
ISIFHA 35 122 51(P<0.05). H 5 Ll 1iRy7
HIALL, VUK 71697 4R I FBGRRRA B M 2=
FE(P<0.05), FINsH = 3 Pk 22 7 (P<0.05, &
1-3).

2.2 KR g BIFH KT WIRA wkin, 5
IEHE XA TG, B K RRILTE TG TC
ThEA W M2 7 (P<0.05); W8 wkim (RIVE
WISTZ 4 wkii), HIEH X AR, BRI
KWIMETG TCT A W& 2% 57(P<0.01)
HE5 A S WIE4 wki AH LT =8 A7 B v 2= 5
(P<0.015%0.05). 23716 wkJm (114978 wkfi), 5

Jk g 8 ¥E g R
T BT HE SRR
WNAFLD % & #
A, mAR
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) B E Y A&
4% @ (SREBPs):
A —FX4ETA
RO Lk oay &
BEa, 2EA
# il B e X B
R
% —. SREBPsH
# %: SREBP-1
SREBP-2,
SREBP-14 # /4
E#: SREBP-la
F2SREBP-1c.

1 BLAKFEIFAEAVRIEIMBHE x 200). A: IEHSTIAL; B

TR X AL AR B, BRI s ALT T A e 3%
PEZE5(P<0.01); SHRAMILL, vii Jriayr4l
Aty 4K RS TG R AT 8 35 v 2
F(P<0.015%P<0.05). ALT FB&A & &M% R
(P<0.015%P<0.05){H IfIL 7 T CAE A K (P>0.05).
H5 L uiviayr AAH L, b5 7 197 4K Rl
HALTTF A 35 M 2 7 (P<0.05), I TG N R4
B EMEZE 7(P<0.05, #1-3).

2.3 KAIFIEIHAIFHMRTGAE 16 wk
JE (BRI 8 wki), 5 IET A A L, B4
KEUFNR IR PR AR TGS BTt
AR E VRS (P<0.01); HEERAIMILL, viiE
T3 VETT AR L 53697 240K BRI R T 40
TG =P & P2 7(P<0.0180.05), JH
JIE R B BAR A S 3 1E 2 57(P<0.018%0.05). A5
L TFIRIT AAH L, VT TR AT FR R
AT W3 M 72 F(P<0.05, R4).

2.4 FFRERFL T WEFE16 wkin (HVAITS wkii),
T 0T HE ALK B 2 2R 45 0 56 2%, 40 g DA o
K Sk e 1) Y JE S EOR RS HES, AR
My S, R/ANES— 3, 124, TS W,
AT 40 e e, M, SRR, YA
DXVE T, TG A IE BV, 452 20 O Bl /) - 5 )
WAL, RNk, Sk, ALK,
ST A 78 35 R R K/ AN B R (BT R, B
12 R8P I A0 TR R AR M (>75%), (HAR L&

BRI C: sTETTIAITAL D: i AT A,

R 4 16 wRBEKRBANERE . FHAEEHAEFHTC

=& (mean = SD)

D4R n FHEE TG(mmol/g)
EBWIRA 10 3.57+0.53 0.030 + 0.0082
i) 8 7.61+1.24° 0.059 +0.0160°
UELA 8 572+0.81°  0.041+0.0110°
s 4A 8 6.14 £0.70° 0.048 +0.0130°

°P<0.01 vs IFEIIBL; %P<0.05, %P<0.01 vs &EHIZE; °P<0.05
vs LSBT A.

i IRBERIET YAk, 50T A Al 1 g s o
AR BUEITIRIT AR RN 2 i3 0 48, H &R
HEZ B35 0, 2 VR AR 1 A0 e 4 A S ek /b
(30%-75%)~ AR W4 /1N, i me ] WAl g
W, RWRAE. IFERIETYEfb, PP st
JIG W5 JFF 50 . A 0T F R T ALK RUFF /N I 5 ) B
SERE, HFRHEZI R M, SRR (1 I 4n 2 H
W8 (50%-75%) ARFRZi /1N, 5] WK
INANEE T, RILRIE . SRIERILT4Efk, S0
o RE LAl v g 197 JH R (B D).

2.5 RT-PCR% R MEFE16 wk)m(HIVATT8 wkn),
B IE W 0 AL AR b s, BERL AL T L X R oAl
SREBP-1cHJmRNAKIA 22 Tt 51(P<0.01); 54K
R AH L, VI3 79697 4L IELXRaAISREBP-1¢
FImRN Ak W i PG (P<0.01); Lyl TR T4l
JFIESREBP-1cfmRN A %34 B i B# K (P<0.05)
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WA R
KA R P,
H AR, SR

D48 n [XRa/B—actin SREBP-1c/B-actin [XRa(4) 7; if}ii}:@ 7;%

[EBNIRA 10 0.44 +0.06 0.56+0.09 0.183+0.037 e ’

il Az) 38 1.23+£0.17° 1.07 £0.14° 0.334+0.037°

0UEL 8 0.75+0.11% 0.68+0.16™ 0.220 +0.071%

Lo 8 1.03+£0.19 0.87+0.21° 0.309 + 0.065

°P<0.01 vs IEENYIBL; °P<0.05, %P<0.01 vs 1 HILR; °P<0.05 vs TIISETA.

A 4 3 2 1 M

B 2 BERBAFAELXRaHASREBP-Tc mRNABIRIL. A:
B—actin; B: LXRa; C: SREBP—1¢; 1: IEEATIRZE; 2: ARRI2H;
3 BUEFIRITHL, 4 L TIATT2H; M: Marker.

MLXR o mRNAKIELAK(P>0.05). H.ut
T RITHLXRo mRNAR MK T Lo i 1R97
Z1(P<0.05, 2, £5).

2.6 LXRoEIF M9 & & & ik s diib g5 3 5
7~ EFR16 wka (RIVATT8 wkm), 1E 5 AT RZH K
Bl I 2H 23 AN AT 2 B T £ OB 5L AT AR
U T 20 23 P9 KR i R B S 22 DL 52 )
Bl S DX B 8 T 7 iR P RN AR
U ORL 545 AR 21 B 5% sk /> L3Rk 5 5 PRI, 1
LT IRTT A A B R ROk 5
AL T B2 . BB Tas Ros: 5IEE 5T
MEAAH LL g, B2 IR X R afA 23 T
(P<0.01); SRRLH AN ELEL, Vil 71697 HLXRa
A W] B PR P<0.01), 1T & 0T 1797 4L XRa
A AR AN K (@P>0.05), H Uil 77 ALXRo
MAEAR T 2 VT TRIT 41(P<0.05, K13, 3R5).
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Jig AR U 25 EL A R S 2 RO SR I AN AFLD
[ BEEE AR 2B PRI, f R 3R
HCPUAE R I SL AR L, R g 7, JEIGE T
=R, A 20 o RN k>, 2 R I
TE 40 Py S DURR, 5 S0 40 g 17 2, (i gk
NAFLD & A K L, 20 1F 5 4G
L, MR AR TR, X2 2R BRI 5 )
NAFLDHAT B E 787 = X

LXRsE T L2 B K %, 42 ik
P AN 25 3 T O 1 T AR TE B 1) O B A S
B, O EALXRa(NRIH3) A
LXRBNRIH2) Pyl [ 0 28, Hoep I ALXR o
RIS Z, MATRO-N-F1 3 1 52 A (R XR)
BCSIR O R ARG A AT 5 DN ABC R S5 45 11 g
71, HEARSE A R LXRA BAT He i v, w
FEM, LXRsal @it i ILsm e, s
PR KB % 5% K1 SREBP-1cFICHREBPY)
Fik, M PANRIEINFAS, ACCEMEIL kS
JEARHH >, LXRsEHAITO901317 0[5 3 /Nl
JIFAESREBP-1cHIFASHIZIA!"Y, T LXRsHE K il
B 167N BT ESREBP-1c. FASHIACCIH#IA
BRI, [ A AR KB NAFLD i Fl
NAFLDAA K R IEL X R o) R IE 3 BH 8
ER XA HAENAFLDH#, LXRof) %k
EjSREBP-1cf) & IA % V)AH 1M 5 CHREBP X £
AR AT, LXRsTHLXR ok FATMIE K L
PR R S H DU BVANAFLDR AL T

ASEE s R BoR: m R E AR A A
N ST Z3F 53 J7 9% 8 S 1 2 BUHE PR IF R
NAFLDAA HAFFLXRa mRNAFSREBP-
Ic mRNAFIELFFLXRaE AR FRIEHHE
e T IE RN A, X5 2 HT 0 T LXR o SRR
VAR, U RTS8 wkiE, ALK
MG IR . MIETGE & B FEIG. TR
TR R i, W OIS U7 TR SR 2 B0 R I
RNAFLD K B B R 7K1 B B 2= e 7 1 B
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3 BEREFRXRoEBRIXBMIEMER( x 400). A: IEFIRLL B: B C: 0TEFIAITAL D: L0l FiRIT4.

A MAER; T, AR RUE ALT W 2 %
fiK. FFIETG & 9 B> R HE Gt R 4
60 107 A% B SR, 3R B TN T A G 2 R IR
Wi RKNAFLD KU F D RE . J842 I it
L VR T IR IERR I A2 5 T B A — e E L TR,
R K U IF LXRoo mRNAFISREBP-1¢ mRNA
Feik S AFLX R o (A R 2k 35 0 k2>,
DU g 62 BB JRIAN AF LD 76 H o] RE AN
HAEIHI AR AT 4HZLX R o 2 H FfSREBP-1¢
MRIEH K.

TESER PR B KB, VUG 7 1) E A Lo
TR BB JRIGN AF LD AT — 52 B9 7 16 1.
DAFE 1R SCHRARE, 22 00 1) 32 B 0857 55 8L
SR ELAT B I BB A AR D NS, (R g
FF R T7 SR WS A R AL, AL 45 Rk
W, £ i FIRT78 wkii, R R A Mg b
METGE & B FZBUKIE. MIEALT &ZJHIE
TR HFIET G5 = AT AR I A2 35 W f 260,
JHFESREBP-1c mRNAZK A WM B b, HEN
JELXRo mRNAZRIEFILXRo R [ (13215 S5
YR B LG W SR AR A, 18 g o7 6 AR 5 I 1)
I VERI T RE S T IFSREBP-1c I ZRIA A 55, 1M
HLXRaFRIERRZANK, IXFIRH B, 25
J7 5k 2R LG, BAT 2 AT A

B, VOB T RE A R A2 BURE PR I R
NAFLD K BB IR KT  ofa e By 28 U
PEL BRI AT IENR RN, A2 80 RN AFLD A

H—E MR EH, LT RES L RERE T R AR
Ji A ZALXRa S e i SREBP-1c )2 IA 1 K.
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