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Abstract

AIM: To explore whether Liuwei Dihuangwan
has a protective effect against non-alcoholic fatty
liver disease (NAFLD) in rats and the possible
mechanisms involved.

METHODS: Forty-five rats were randomly di-
vided into three groups: a normal control group,
a model control group, and a Liuwei Dihuang-
wan treated group. The normal control group
was fed a normal diet, the model control group
was fed a high-fat diet, and the Liuwei Dihuang-
wan treated group was fed a high-fat diet + Liu-
wei Dihuangwan. Serum levels of high-density
lipoproteincholesterol (HDL-C), low-density
lipoprotein cholesterol (LDL-C), aspartate trans-
aminase (AST), alanine aminotransferase (ALT),
albumin (ALB), total protein (TP), globulose
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(GLB), as well as hepatic levels of superoxide
dismutase (SOD), malonaldehyde (MDA), tri-
glyceride (TG), and total cholesterol (TC) were
compared between different groups.

RESULTS: Serum levels of HDL-C (0.61 mmol/
L £ 0.06 mmol/L vs 1.08 mmol/L + 0.16 mmol/L)
were significantly lower and those of LDL-C and
ALT (0.75U/L+£023U/Lwvs0.16 U/L+0.05 U/L;
9216 U/L+35.56 U/Lvs 31.61 U/L £14.69 U/L)
were significantly higher in the model control
group than in the normal control group. Serum
levels of LDL-C and ALT were significantly
lower in the Liuwei Dihuangwan treated group
than in the model control group (0.46 mmol/L
+ 0.12 mmol/L vs 0.75 mmol/L + 0.23 mmol/L;
4188 U/L+1227U/Lvs 9216 U/L +35.56 U/L;
P < 0.05 for both). Serum levels of ALB (18.84
g/L£195¢g/Lvs2016 g/L+095¢g/L), TP (43.15
g/L+£3.98¢g/Luvs4291 g/L+262g/L)and GLB
(24.34 g/L£1.65g/Lvs22.75g/L 219 g/L) had
no significant differences between the model
control group and the normal control group (P
> 0.05 for all), and between the Liuwei Dihuang-
wan treated group and the model control group
(ALB: 18.83 g/L + 3.05 g/L vs 18.84 g/L £ 1.95
g/L; TP:4117 g/L+4.84 g/Lvs43.15g/L +3.98
g/L; GLB: 22.33 g/L + 241 g/L vs 24.34 g/L
1.65 g/L; P > 0.05 for all). Hepatic levels of SOD
(196.22 U/mgprot + 25.08 U/mgprot vs 361.25
U/mgprot = 24.17 U/mgprot) were significantly
lower and those of MDA (3.92 nmol/mgprot +
1.21 nmol/mgprot vs 1.34 nmol/mgprot + 0.32
nmol/mgprot), TG (3.75 mmol/L + 0.52 mmol/
L vs 1.62 mmol/L * 0.44 mmol/L) and TC (1.75
mmol/L + 0.65 mmol/L vs 1.05 mmol/L + 0.28
mmol/L) were significantly higher in the model
control group than in the normal control group (P
< 0.05 for all). Hepatic levels of SOD (274.06 U/
mgprot + 52.11 U/mgprot vs 196.22 U/mgprot +
25.08 U/mgprot) were significantly higher and
those of MDA, TG and TC (1.77 nmol/mgprot +
0.53 nmol/mgprot vs 3.92 nmol/mgprot + 1.21
nmol/mgprot, 2.36 mmol/L = 0.51 mmol/L vs
3.75 mmol/L £ 0.52 mmol/L, 1.45 mmol/L + 0.44
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mmol/L vs 1.75 mmol/L + 0.65 mmol/L) were
significantly lower in the Liuwei Dihuangwan
treated group than in the model control group (P
< 0.05 for all). Pathological changes observed by
naked eyes and light microscopy were obvious
in the model control group compared with the
normal control group, and Liuwei Dihuangwan
significantly improved these changes.

CONCLUSION: Liuwei Dihuangwan has posi-
tive therapeutic effects against experimental
NAFLD in rats possibly by improving the levels
of SOD, MDA, TG and TC.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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BB 3R 55 ok o 3% Ut AR I8 AR bR R B
(non-alcoholic fatty liver disease, NAFLD)
KR I 40 22 A8 B AL M) B AL B (superoxide
dismutase, SOD). &A=& (malonaldehyde,
MDA). Hd =8 (triglyceride, TG)A= % A2 ]
A% (total cholesterol, TC)/K-T 8%, o7 2
XA N 2R 27 69 B A7 AF R BALAR).

Fik: BBHRFHEMNSAEHFISAKAY
A EFHE, BAA ek F LA,
K R A A 8 R A A R R AR, AR
AR AN H AR, Sk
X RAL A B A+ Sk R R,
B3M KR R i %% ARG 2 E B (high-
density lipoproteincholesterol, HDL-C). &
Z B g% & J2 B B2 (low-density lipoprotein
cholesterol, LDL-C). &34t & B (aspartate
transaminase, AST). &% 4% & Bi(altalanine
aminotransferase, ALT). &% @ (albumin,
ALB). ¥ @ (total protein, TP). H%& &
(globulose, GLB)7K-F /T 2822SOD. MDA,
TG#= ¥.J2 [2] B (total cholesterol, TC).

GEE. A 4 K R FHDL-CH 24K T 24
28 X .(0.61 mmol/L£0.06 mmol/L vs 1.08
mmol/L+0.16 mmol/L), £ LDL-C. ALT#A
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25T E% KA0.75 mmol/L+0.23 mmol/L
vs 0.16 mmol/L+0.05 mmol/L. 92.16 U/L*
35.56 U/L vs 31.61 U/L+14.69 U/L), £7F &
H 2 EH(P<0.05); ek H MK R iE
LDL-CAALTK-F34 8 BAK T AL A 20(0.46
mmol/L+0.12 mmol/L vs 0.75 mmol/L+0.23
mmol/L. 41.88 U/L%12.27 U/L vs 92.16 U/L
+35.56 U/L), £t A 2 FMH(P<0.05); HA
RRALEFARARFALB, TPAGLBK
F He#(18.84 g/L+1.95 g/L vs 20.16 g/L+0.95
g/L. 43.15 g/L+3.98 g/L vs 42.91 g/L+2.62
g/L. 24.34 g/L+1.65 g/L vs 22.75 g/L£2.19
g/L), £F R4t F & L(P>0.05); ek
HAK KA ALB. TPA=GLBA-F 544 20
KA (18.83 g/L£3.05 g/L vs 18.84 g/L+
1.95 g/L. 41.17 g/L+4.84 g/L vs 43.15 g/L+
3.98 g/L. 2233 g/L+2.41 g/L vs 24.34 g/L+
1.65 g/L), £F R4t 5 &L (P>0.05); BA 4
K FMFRELLLZSODAK A RAK T EH KR,
(196.22 U/mgprot+25.08 U/mgprot vs 361.25
U/mgprot+24.17 U/mgprot), MDA. TG#=TC
KPR & T EF 4K R (3.92 nmol/mgprot
=+ 1.21 nmol/mgprot vs 1.34 nmol/mgprot3-0.32
nmol/mgprot. 3.75 mmol/L+0.52 mmol/L vs
1.62 mmol/L+0.44 mmol/L. 1.75 mmol/L+
0.65 mmol/L vs 1.05 mmol/L30.28 mmol/L),
EF A R FHP<0.05); Sk ALK R
SODK-F 8 2 & TA A 41(274.06 U/mgprot
£52.11 U/mgprot vs 196.22 U/mgprot+25.08
U/mgprot), MDA, TGHTCHK-F 8 2K T 4
A28 (1.77 nmol/mgprot£0.53 nmol/mgprot
vs 3.92 nmol/mgprotx1.21 nmol/mgprot.
2.36 mmol/L+0.51 mmol/L vs 3.75 mmol/L £
0.52 mmol/L. 1.45 mmol/L+0.44 mmol/L vs
1.75 mmol/L+0.65 mmol/L), £ % LA 2 &
(P<0.05). WA b EiteF 3 T AR 0 K R
RIEFHERRAAIIFE, S~k FH A KR
BARAMK RA N K E.

8 ek E R B A AR E B RS
B0 AE B KPR B BT R R o Ak, xR 4m e L
HAEPAER, THA T A ESOD. MDA, TG
FaTCHK-F 74 77 AE B ARG B AT
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(altalanine aminotransferase, ALT)K-F¥ 8 Z4& 0.8 glHRENFI68.2 gk il irmILat iRl tbl e W2 A ,fg‘;’ .
! ¥ B =4 ~ o . N . . ok ML L AL 4
TREA, £FRA LR ARBIADRA T THIE, E17Coti32 kGyMIARIBRE"Y. a5 & meat
A THDL-CAZASTAF 5 BABRRILEL, £ Xofhy . JEstR SRR IR G AT R A 0ONAFLD
LIt F &S oy B A s X R, S
IS ERR I ST A AR FIHIZG) T, E 257211021283, M@g{w%

5 W5 AT (non-alcoholic fatty liver disease, NAFLD)
K R o FLDL-CAALTARF L AA B H 573, 3t
& & HDL-C#e= 53 4+ R B (aspartate transaminase)
MR R, Sk A K R AR A AL AL
B(superoxide dismutase, SOD)/K-F 7 2 & T 4L
A28, A =F(malonaldehyde, MDA). Hi=
B (triglyceride, TG)#F= ¥ 2 [ &% (total cholesterol,
TOK-TF 9 BAK TAEA 40, £ 5+ BAH RFH. AW
PRI AT A B A B K R SODK P Fo 4K
TG. TC. MDAK-F 5 3% ENAFLDAE A

ZhRL, 01248, BEHE. NIRBENINAFLDAEFHELR
SOD. MDA, TGHITCHIFITIAEN. HWFRENBUAE 2014;
22(6): 819-824 URL: http:/www.wjgnet.com/1009-3079/22/819.
asp DOI: http://dx.doi.org/10.11569/wcjd.v22.i6.819

03I

JEWRE PR AR i - (non-alcoholic fatty liver dis-
ease, NAFLD)/ &4 tH BRI A 8 25 21 (1) Ho A B A
IRk, LARIE R S 4 vk e 10 A2 4 &
FURFAE IR R 05, Bl A T LA AT A3 7K T 1)
P& iy LA SAR IS 2 IR 2038, NAFL DI R K %
BAETH . NAFLDE A 5 ik e I 4F4idh . i
A e, 2 S EURE LTI EER L N
ACHE B KL AN B B P 247, AT I S
Bee A BRI AR LA S I R 55 22 PR, A&
HIF 50 R 7S WK 1 3 AL YA 7 e i P Rk S i 5%
INAFLD A BUAS T RAF IR BOR, BkiE
wr.

1 SRIASE

1.1 A8 45 Ui HESPF 2% Wistar & K Bl [S2 5
A RAUES: SCXKGH) 2003-0002]1F hy AH
FF TN S, B KR8 B m st iz
WEFCHT. KBTI 5 R 205.41 ¢ 420.06 g, 43
M5 K, 4£22.0 C+1.0 CHI40%-70% % 5
HEAT WIS %12 hR SR, S AR e B80S 7,
S R R DALY, A FH 5 S Sl e it
FRIE N VEME TR T wkiT, 4% BB BEHL > 420545
SR RIS A IEH A R 4 RN 7S Rk b 3 AL 41
34, SA KRR LR = 5 Lg% &
X (P>0.05), HATATLepE. vkl b B b di i
15 g k. 10 gdEh. 5 gfEwimy. 1 gffH [l fz .
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1.2 ik
1.2.1 AR & 7 1E ALK 4K S48 3 Tl
FEAIRDIE SR, AR TR 2 0 7 I b 2 AL 2K R AT
FH s R AR IR 7S AR B B SR 4 A e M ek
TR Fn A SR B AL, 25 /)R 1.2
g/(kg-d), RECRBORE S ke gy, 34 KNI
B RIFRE — K, S H 4 wk.
1.2.2 MLEREAF: 3K IR IR 25 HAE 12
) RS 1 L b A BRI, 77 B 40 mg/kg.
a3 B K RS =BG B 10 mLBr e iy, i
1 hJE 13000 r/min 50 HLES 015 min, ICET
ORI AL 37 % B G A 1 I B R (high-density
lipoproteincholesterol, HDL-C). &% & R
I JH [ ¥ (low-density lipoprotein cholesterol,
LDL-C). &5 #:% §(aspartate transaminase,
AST). BN % Hi(alanine aminotransferase,
ALT). & MA(albumin, ALB). &% [[(total
protein, TP)FIEkZ [ (globulose, GLB). 4b%E K
b B 40 I 2 2R AT B S A B A g (super-
oxide dismutase, SOD). N fi¥(malonaldehyde,
MDA). Hil=MHs(triglyceride, TG)F1 i JIH [ %
(total cholesterol, TC)H ™.

St AR AFREAE K HSPSS18.01
TG 220, TR BOREE fimean = SDRIE A
Fow, Z IR FHAS S, P<0.05 8 Z A A

gt E X

2 B8

2.1 32aNAFLD X & 2 7#HDL-C. LDL-C. AST
Fr ALTKF pbdg BEAZR RUMIHFHDL-C ] AKX
TIEH4 KR, MELDL-C. ALTH & & T 1E %
KR, 25 5 BEE@P<0.05); ANk AL
KR MFELDL-CHIALTZK T34 1 B 18 4,
25 B AT W (P<0.05); 7N H 3 AL 20 K BRI
TiTHDL-CHIAST/K - AR ALK B HL R, 225700
Gl X (P>0.05) (3K 1).

2.2 32ANAFLD K R £ #FALB. TPF#GLB/K-F
s BRRZK RS 1B 41K RULYSALB TP
GLB/KFLL#R, 2 gt 243 X (P>0.05); /N
R 3 ALK UM ALB. TPAIGLB/K A LA
A KRR, ZRIEG 24 R (P>0.05)(3K2).
2.3 3ZANAFLD X R AFIE£L42SOD. MDA. TG

A, T AL ad i &
£S0OD. MDA.
TGATCHK T & ¥7
NAFLD. 5wkt
HHT AT
JR & 5 NAFLD &
F i —FEN
M H W R ST 3k
B AR AU
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xR 1 BEIETEIEASHSAT AR INBHDL-C, LDL-C, ASTAIALT/KIEELER (7 = 15, mean = SD)

FA-RNSE g HDL-Clmmol/L)  LDL-Clmmol/L) AST(U/L) ALT(U/L)

. E2AH 1.08+0.16 0.16 +0.05 107.562+30.63 31.61+14.69
ERVH 0.61 +0.06° 0.75+0.23°  119.16+24.13 92.16 + 35.56™
INKIEAERIAE 0.54£0.14 0.46+0.12 104.07 +22.53 41.88+12.27

°P<0.05 vs IERH; °P<0.05 vs NERMENHIBTAIA. HDL-C: SBEEEBIBEES; LDL-C: XBE
JEEBBERS; AST. 8BRS, ALT: SRS

R 2 3AIEERBIEISIHATARIBALB. TPRIGLBKIELLER (7 = 15, mean + SD, g/L)

pax:l ALB P GLB

E2A 20.16+0.95 42.91+2.62 22.75+2.19
BRIE 18.84 +1.95 43.15+3.98 24.34 + 1.65
VAV N =R p it 18.83+3.05 4117 +4.84 22.33+2.41

ALB: B%&03; TP: B28; GLB: IREB.

& 3 3AIEERSMERSIEFT AR AFATELISOD, MDA, TGRITCKIELERR (7 = 15, mean + SD)

4R SOD(U/mgprot)  MDA(nmol/mgprot) TG(mmol/L) TC(mmol/L)
FEH 361.25+24.17 1.34+£0.32 1.62+0.44 1.05+0.28
s 196.22 + 25.08% 3.92+1.21% 3.75+0.52*°  1.75+0.65"
NRIEAETIUE  274.06 £52.11 1.77 +£0.53 2.36+0.51 1.45+0.44

°P<0.05 vs [EB4H; P<0.05 vs NIINEAABHEILE. SOD: BREIYIILES MDA: RS, TG: &
SH=Hg; TC: SIBEES.

FaTCAK-F g 20 KU IE L ZLS O DK Y-
BT IER 4 KB, MDA, TGFTC/K M
W T IEW AR, 23 B B EP<0.05);
7N R Hi 35 AL ZH K BRSO DK - Bt i TS 1R 44

AR A5 5 ) R R, A LS PN S I A K
Ik, D HR] BN 1C).

311

MDA. TGHTC/K T AR TN, 7 5 HA
2 PEP<0.05)(3).

2.4 32ANAFLD K RAT AL R E FihE

2.4.1 ARILE: ERA: RS, Kb, &
JE . B I Y T B R e HLJG v UK, S
JR[RIFE 38 5]; B JHIEAARRR e i K, B
B, FUHL I ARRE, DT A I RUES; Sk
iy AL s JH U ARG DROR 5t b AR RS 100
R, FAREN

2.4.2 RBVLE: IEH AL FFAN RS M IE R, 91
T T 40 M rh g HIE I ] WL, /N i3 B g A,
TCH R ARAE . a2 PE DL IR ZE 40 (8 1A);
TG R0 A 0 L BTG 7 A RN 407, 40 i ot
PN TT LK R G, 0 A% RS 4 40 i %,
AT W/ (B B); /SR I AL 2H: 41 B IR
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NAFLDI 3 SR A i A 35 EL, A 40 i
P T 82 I A 93 A% 5 i 7 0 JH P HE AR K
Wi, IGARHT TR, ARG . PR, RSN
Ui B T ¥ S NAFLD R A — 2 LR,

LD L-C A WA % i 8 (KR IS Bk 25384
I I R 2D B T AR AR gy, EEE s
S A9 R 2 2, DALkt vy D S A I LDL-C
IR s N JH U JIE ] 7K ~F. HD L-C = 2 i JH A
Az R A W, 2 TR IR e R AR [
WEfeia 250 DRI, AR 4 K R i 7 v e
TikL G LS LD L-C i 7t &1, i HD L-C U2 i
NFE, TCEHTTr, 7 NAFLD R 1R
fIE. NAFLD o5 — AR 0 T i = 15 75 1 40
frb R HER, F2E T KRB 2
S BRI 1 19 B A A K I I A HE T v &0 HE R0
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1 KERAFBIRYCEENIER( x 400). A: (EHZHKEUHAIIE,; B: B RRUFAING; C: /IR 4.

THFEIIE FHAS A& LUK 22 4% (0 I 107 HF Hh i 3 e
R BRIt A5 20 K BB i IR T BH IS T GK T
W BT, P NAFLDRGEFE. ALTFIAST
BT T Al ORI LN B P, I YA D, HF
2 it A5 308 3% 1 38 o ™ A2 A5 I ALTATA ST
OB A M, M ALTFIAS T/AKE TH it
U, 2R 2H K R R v R DR R A RS 1 g D
JEF B 400 6 000 375 P 50, K o 4 2 R AR
B, SEUMTEHEALTHASTAC - T, MDAHIAA
TP |3 Wasta A St B L A a7 ) |
2 ANV RN IR 15 R T 18 1D M B AR A . L
AR S AL A4 T S A R, R AT T R
W JFT 40 52 B FE 5. SO DI AT W BR LA 4 1 1
B, FEAEH RPN A EE T A T
BIHLAAT, SODZK S Je i T HLAAHS 48 440 Fh 3
(RRE 7. DALk, AR 4 K B i M v MR T} i
JHIEZHZAMDAKF-TF 5, MISODZKF N[, Sk
K, AWFFEH IR v A T Wistar P K R
KIS TR, 57 R ONAFLDRLAS . K Ik B i
JHHDL-C. LDL-C. AST. ALT. ALB. TP.

GLB/KT-FIATEZHZSOD. MDA, TG. TC/K
SPRENS UER B RNAFLD R I REAE. 55 4, #i
KRS IEHAKRIMFEALB. TPHIGLBAK
LR, ZRILgiih5# = . R, NAFLD A
R L R A
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INURHL B L B 2y, g, 4
FPHEE . BEEFIR S R N8 14 14 13 ¢
300 30 LA AT 2L . G o S B R I
. BOREIEEEY, LR R . AN, (L2
BN AL, FEP R A 3 IO,
FEVSRK, G B R R R KB
W P . BIAR 25 HI 22 B 57 2 W /S kb 3 kL L
AP e WS REACU . BRI . fR
POFESE 2 Bl Y. AT 4 BB oR, SNk
ALK RUME LD L-CHIALT /K V34 ] A% T
B, 7253 HAT B M /SR 2 oL 4K B
JHHDL-CHIAST/K - R AR B LU, 2257+ 0
Goil 2 L R W SR HL 3 AL E FFIENAFLD K
M LDL-CAIALT/K Y EHA W&, Xk
2 HDL-CHIASTRUR A WIS 73 Wk 3 AL 41K B
SOD/KFHI & m T4, MDA, TGHRITC/K
PR B TR, 7 e B W . R ISR
Hby B AL P R T K B SODZKSF HT AR T G
TC. MDAZKVSEHLEL #NAFLDAE ™. Sk
HALAL K RIS ALB. TPHIGLB/K - 5 R 41
KILHR, ZRTCG T E L. R SR
FMNAFLDKRIMETP. ALBAIGLBLH &%
M) DAL HR RN G B A A 3 m] DA 28 A O BB IE 3
YK A B S S, 7S I L kL 4 OK B AR 2
R B B GE. RW, /NURH B AL RE B3
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U5 DRl 4 L 7 3 P P40 P R e e %

BN, FNVAHE B R B A8 A R0 IR R
PR IINAFLDA U Dy RE, %48 Mg 2 A PR
YER, AIfgia i #SOD. MDA, TGAITC/K
SPYRITNAFLD. SRS R AT N T IR IR VE YT
NAFLD&#E DLk B RN 40 B Hom RS 7 R S A
FHALH.
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