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Abstract

AIM: To explore effect of extracts of Apocynum
venetum L extract (AVLE) on fatty liver disease
of rats with metabolic syndrome.

METHODS: Fatty liver disease of rats with
metabolic syndrome were copied by two-
Kidney, one-Clip method (2K1C) and high-fat
and refined-carbohydrate diet for twelve weeks.
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Systolic blood pressure (SBP) was determined
at 5th week. Forty-two rats with SBP exceed-
ing 160 mmHg were randomly assigned to five
groups: AVLE with high-, middle- and low-dose
groups [200, 100, 50 mg/ (kg-d), n = 8], captopril
group [30 mg/(kg-d), n = 8) and model group
(0.5% carboxymethylcellulose [5 mg/(kg-d),
n = 10], another laying sham-operation group
[0.5% carboxymethylcellulose 5 mg/(kg-d), n =
10]. Rats were intragastrically administrated be-
tween 9:00-10:00 everyday for eight weeks accord-
ing to above-mentioned setting dosage. At 13th
week, body weight and liver humid weight were
weighed, SBP and functional, oxidative and anti-
oxidative indexes for liver tissue were determined.
Pathological changes of liver tissue was observed
using hematoxylin-eosin staining method.

RESULTS: Levels of insulin, FFA, GOT and
GPT in serum were significantly increased in
model group; activities of T-SOD and GSH-Px in
liver tissue and ISI were notably decreased, and
content of lipid perhydride MDA was increased.
HE staining revealed that there was hepatic cel-
lular swelling in hepatic lobules, inequality of
size of lipid droplets (most of fat drops were
bullous) in periplast, nucleus on one side, nar-
rowed sinus hepaticus and inflammatory cell
infiltration in hepatic lobules and portal area.
Decrease levels of insulin, FFA, GOT and GPT
for serum (41.31 + 14.46, 48.03 £ 10.19 vs 62.56 +
19.48; 468.52 + 205.36, 584.14 * 185.89 vs 830.51
* 355.17; 192.63 * 67.41, 325.18 * 96.47 vs 466.16
* 95.63; 49.06 + 21.52, 108.32 + 38.63 vs 178.37 =
66.55, P < 0.05 or 0.01) and content of lipid per-
hydride MDA (17.36 + 3.45, 25.69 + 5.46 vs 37.69
* 4.13) for liver tissue were obviously observed
in high- and middle-dosage AVLE groups; ac-
tivities of T-SOD and GSH-Px in liver tissue and
ISI were notably increased (83.80 + 7.10, 70.86
11.68 vs 47.33 + 12.53; 681.85 + 173.99, 481.27 +
70.05 vs 250.50 + 102.97; -5.19 + 0.44, -5.45 + 0.31
vs-5.79 £ 0.42, P < 0.05 or 0.01); lipidoses in liver
cells and inflammatory cell infiltration in hepatic
lobules and portal area were ameliorated.

CONCLUSION: AVLE plays a great role in an-

¥ E %4

M & A A2
KR, ATEE
FROKE(E
B OIS G R
AR A A 3B 64 IR,
7y, Rz A4
9 K IR T AR R AR
5, M-S
A B AR B
AT 9% (NAFLD) b
ERFM LA
P K, BT
NAFLD % & A 3%
55k, TBRMA
% b 2h M oy B A
BT, IR
B R R RS
X3 T TR
A BFR A
B AA Sk
% BRZ R, AAE
g e R B R R
¥, B EAAR
Fa I E A .

W@ TR RE
#wy ., #Hax, b
HPEBHREW
BB R E (K
SN —A+



136 ISSN 1009-3079  CN 14-1260/R HRENBIZE 200918188 $175 552
WA B A tioxidative stress and has protective effect upon  E4X 48 A4E K R s AT 9% 69 4F A

F A kAR B
BFT, Lrtdik
oo A R CRAF
Fezirm AT &
R, KkFEL S
o 2k AR, I
#H T20054F (F
AR EFEY
)y 2 b ARG
3 R 5 Xt —
R I T BRI
My B FAAL
3 RN o
B REERR
FPAREAE R, WA
BE R LA B AT R
AL B I et R IR
My 3 By b P i B
e FEEREA L
A AR AR R LA
H 5 A3 A
AR .

fatty liver disease of rats with metabolic syndrome.
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B
BREY: KT F ARt R 3 B — ke
8 8 P A KR B T 5 6 .

Fik: RABHE—kRKFRFH4 50412
wk S AR 4z A 4E K SUIE  PEAT RARAL,
SR 2 K Rk s B, BOK YE EiA160 mmHg
A Lo K RA427, ALY A F A ket B4
Z. P KA Z 4200, 100, 50 mg/(kg-d), n
= 8], FHELH4[30 mg/(kg-d), n = 8]FAE A
20[0.5%% W & 4 4 %5 mg/(kg-d), n = 10],
BARF RLL[0.5% % TR 4 445 mg/(kg-d), n
= 10], 4% L3 &2 H] 24 X 9:00-10:00% § —
RiEES wk. F 137, AR R EFATIRF=, N
MU E . o f e By EAFFAKF . AT 24k,
A 48R B AL B AL IS AR, HEF: & L5 AT 48
BHEFERE.

LR BAMKRAFRE %, FFA. GOTH
GPTK-FBA RF 5, AL FT-SODFAGSH-
Px7& A1 4=1S18A . F %, A5 it AALHMDA 4
TR ENm, HEL &7 D vb P X35 am
BB IR, Pt IR D RS G RS R 8, VA
KOWRE B A £, BED, mBFRRE,
MER%E, LAEDTARITER X &8
ZiE. AR, T AR R 5 T A
A LI AR FE D NG B b
FFA. GOT#2GPT/K-F(41.31+14.46, 48.03 +
10.19 vs 62.56119.48; 468.52 +205.36, 584.14
+185.89 vs 830.51+355.17; 192.63+67.41,
325.18+96.47 vs 466.16+95.63; 49.06+
21.52, 108.32438.63 vs 178.37+£66.55, P<0.05
20.01), & AL P T-SODAGSH-Px7& 7
ARSI, 7Y g i B MD A4 (83.80
+7.10, 70.86+11.68 vs 47.33+12.53; 681.85
+173.99, 481.27+70.05 vs 250.50+102.97;
-5.1940.44, -5.454+0.31 vs -5.791+0.42; 17.36
+3.45, 25.69+5.46 vs 37.69+4.13, P<0.053%
0.01), B -& A 20 i o Ag i it A A= s et 1 RIE
B R K JEm ARz,

B8 F A ket BB A B RAL RS A

REA: B AR, MR, AR R AR A TR
RBERAAE; KR

PROR, ROk, BN, BIEE, B8, B3R, Bk TR,
BV SHRITREVINME —RSIESIEINE ASISHILET
REVRIFTER. BN BHAYE 2009; 17(2): 135-140
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0 51
AR 25 A1k (metabolic syndrome, MS) A S &L
ML AE 95 905 R 2 R PRV £ 6 BT 3R (RRE e b, e
O PERE . m e S OB PR
JE IR P T vt B AR DR I R A ATTIR
T el s, BRA 140 BT N EAMS,
H i T AE A L 25 R 3 2D A IR AT Ak 1 K
B R R Y, MS I 32 B4 4 ANH L5
PRI O ML A 99 AL M4 DIAH 5C, iy HLAE Y
s JI W5 V£ % (non-alcoholic fatty liver disease,
NAFLD)RAERIR J i 45 s e, — ey
A ANAFLD A B MSIR 7 —$5EY. Day
et alf A0 M a5 A2 A48 NVCO NAFLD
20 R A b B4,

R E PERT SR L, P ALTIXI NAFLD &
& BAT Y E P BE SR W A R S )
(extracts of Apocynum venetum L leaves, AVLE)
HATRE IR, B, DU LRI B AT BB S5 e,
15 2 BRI 32 IO 2 A5 s il LA PE I, 22
M SR BN 7 P JH 9 v A DL AR T A SIEBG R
PR — AT S IR 75 3 ST MS K RUTE
J05 PR AR, BTG A JE IR R AV LE/EMS
A 07 P P9 A AR A JE R AR L S MIS g i
JH-J08 T 875 V6 4 A 9T 1) SR s

1 SRIRTSEA

1.1 A JE 752 & Sprague-Dawley K fil 525, 1k
JRH200-240 g(Ab 5 4l R 42250 S W AR A
B w], VFATIES: SCXK(3%)2007-0001). F A
BN AR I8 4 5 B Bt 52 560 B ) o 37 3 20 ik oA
KNP S8 % 5 T IR, IRFFE24-26°C, HH
X IE60%-65%, [ HBEE FIIOK. B0 R4
U (BEBE>85%), AR I 4 5302 = B 24 27 i 4t
H; RHE ) (captopril, cap), #it5: 071016, 1t
ML AT PR BT A ). S A A ) B A
(total-erythrocuprein, T-SOD). Mt H ki 4
{kBff(glutathione peroxidase, GSH-PX). A
(malonaldehyde, MDA)F1 & I i 1R (free fatty
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acid, FFA)MR &I T w0t B9 TR 200y mia £ RE
GOOT. M R Gnsulin) U e M Eh &, s onl oA F A
FUT. BRE Z= (Ansulin) U R i 20 &, it , 160} o 3R R AR
20080829, ALt /R b DR AT R 24w, T 140 JE, HefiE, A AL
12 ik £ 120 F R AP R E S

o 100 LR, 7@ F
121 BWAE S HEALTFE RPHNENG 5 80} A Rkt B
TN PN = 60t e S Y AR
0.25 mm/ I A A B Bl ik A% 7 v KRR 40, Ejﬂ%\é\i‘a%:
I i AR Y, 30 /LN B b 2240 S ip R 287 k-4 Hé‘ g 4;?;9;;,;
N o . . JE IS 5 P IF 95 W
T, REEAD) O, oy g 20 R EHR TR, /N0aoy Sham MS 200 100 50 cap :Jska%ﬁt%& 7

B B K, FAR IS F Bk, e, ik
Je KA, SCPIY) L 6 AR, AN BERDK,
FAbPIRIF] B RJG45 7583100 J1 47 /kg ip
3d, TEREAET . 1 wk/im B T AR 4 (sham operated
group, sham), JLA K R v 20 o bl v g TRt
[25%JEHE, 15%3&H, 5% 15, 2%H [, 53%%
TR e N RSO e R B S
e, VFRTIES: SCXK(%)2002-018]%F
4212 wk. FEAHEALC-nibp /o0 FE &k if 1 ] w2
IINTRYE, Bl BURBHR PR PR A e
KA ES wkilt 4 [ (systolic blood pressure, SBP),
115160 mmHgPL EAR A &R K B, o
75%H K AT BA_E AR

HOE B DR 42 L, 4% Tl 4 A v 8
AL AVLE S 7lE41[200 mg/(kg-d), n =
8] AVLEHFHE4H[100 mg/(kg-d), » = 8]« AVLE
F R[50 mg/(kg-d), n = 8]+ capPHTEXTHE41[30
mg/(kg-d), n = 8]« FIMSL[0.5%% HIFL4F 4k £ S
mg/(kg-d), n = 10]. 73 sham1[0.5% % H LT 4 5%
5 mg/(kgd), n = 10]. Z5H)H10.5% L HILLT4E R 7
IYVAR, TR BARJURHEE B 45 24, 1445 2498 wk.
122 HARE LS Z: 13 wkA N E K FHSBP.
J Bk It 2 I ALK 7K ST~ (fasting blood glucose,
FBG). KRR (body weight, BW). 30
/L% 28 (30 mg/kg) I i BRI . i 3= Bl ik
KM, BUFFET4°C 0.9% NaClyik, w4t 1,
xR (liver humid weight, LHW), JFH
53 I HREATE B )i 1) 45 10% 4L 2040 3% 43531 L3000
r/minZ /0210 min. FFE{Y[Sunrise Remote/Touch
Screen, F039300, K3 (Rl Fr 52 2 A1 FR A 7]
MERFA)HT-SOD. GSH-PXAIMDAS f; 722
JEH 53 60 BE (Ll AR 5% A AT A T ) I afi
THFFAZKF; BS-1204: H 31 £/ B A R IIE
T AR A B T HL TR A BR 2 ) ) LY 5 A
Z I (glutamic oxalacetic transaminase, GOT) 4%
W #5% H¥(glutamate-pyruvate transaminase, GPT)
15 GC-911yJ8U fo s v 4 s (b B2 4R
KRR S 2 w0 5 2% L35 9k 5 35 7K
(fasting insulin, Flns), J 25 L1500 1 %
KU Z(IST): ISI = Ln(1/FBG X FIns).
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AVLE (mg/kg)

B 1 SHRIHRERYIXN RBRIREEMNSIE. Sham: HFAR
ZH; MS: TERIZH; AVLE(200, 100, 50 mg/kg)Z; cap: R4
FIH. *P<0.01 vs MS; P<0.05, *P<0.01 vs cap; P<0.01 vs Sham.

1.2.3 AFAEHE# &.: 40 /L FF B[] e -4 21, o A
HL UIR . HEZM S, B RS A F .

B2 4038 SR HDAS 2.0% 1, %18 Dimean
+ SDEIR, 4L B RER FH PR 20 % 0 #T,
T3 B000) (0 S LA ARG, O 22 AN ST e R 56,
WE VKPR = 0.05.

2 BR

2.1 K H s R ReR I R L, A
MZHSBPH] W 4 151 (P<0.01); HERAIAHLL, B A
JBR - HUA v o R R4 % M 41 SBP I B
%, V8] A7 JBR SR EA R R 6 R LA BRAIRAR
WERAAE K BRI s IR (P<0.05812<0.01, [#1).
2.2 %R R o 7 e By K Fe s B B o BR KT A B
BFHRARE A rm 5IE R RALA L, B4
Y5 i 5 25 0T 25 g 07 1R 7K S B S 48 v DA % i
B R URSREOY R PR (P<0.01); SRR AR L,
A JOR I A0 1 791 A R S AR 2L I A
3 R 25 R 107 PR /KT B SR BRI, e I R AU i
B LTE; U0 A R AR R A
SO AR 25 K SR I 2% S0 0 PRI G o
TH U R ITRR/K T B4R H (P<0.0584,<0.01, #1).

2.3 R BA ARG w5 A
tb, BEAIZHLHW. LHW/BW LA I ' GOTAHI
GPTHG ) W] W 5 (P<0.01); SN AL, &
A JoR 3 B v R R AR AR R 4L LHW

LHW/BW LA K ML H GO THIGP T 7 W 5 FAAIG;
Wt 3 55 A SRR I8 U R R G R L AT S AR
ZEOAE K RUF T BERI1E FH (P<0.0555,<0.01, 3R2).
2.4 3R AATAREAEE A 0 F e 5 E X R
HAHLE, BEA AL T-SODAGSH-PXiE
JI W18 AR, MDA & W] 54 w5 (P<0.01); S
TUAR L, DA R 4 B v b 7)o F0 R FE
P A2 T-SODAIG SH-P X3 ) W &5 7,
MDA 5 B B8 0; Ui H 2 A5 RR I S B R
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;@ﬁ%ﬁﬁﬁl ® 1 SERIHERRR SIS STEARMBERSEAS SRR EURESEBRS NN
Wi A AR S
ﬁiifﬁ ;Ir ;é 248 fil&(mg/kg) n R mIU/A) 11 FFA(umol/L)
Ha kg imm BIARE 9 15.27+ 6.98 —4.06 + 0.54 176.55 « 97.80
B— kS BRI 9 62.56 + 19.48 -5.79+0.42" 830.51+355.17'
MR wk R SIS 200 7 41.31+14.46° ~5.19+0.44° 468.52 + 205.36°
Zﬁzgé ;;f; mnr [E=Te| 100 7 48.03 +10.19° -5.45+0.31° 584.14 = 185.89
B AR Inwatli==ris| 50 7 57.99 + 16.75° -5.68 +0.36° 738.50 +331.08°
SR AE R R Wy FHEERE 30 7 26.93 +9.84° -4.70 +0.54° 386.80 + 252.90°
AT R BERL A
SAe IR ¥
A ﬁﬁ“’”ﬁ’:‘%i *P<0.05, *P<0.01 vs EHIE: °P<0.05, *P<0.01 vs EFEEFILA: P<0.01 vs BRFALA.
MS A% 5 12 B % &
& o KR P oG A
ﬁ%@@&ﬁﬁ ® 2 BTN SSEARI I EREAF IR E/A RS U RIS REN
ERIE LS

ax’:| FIE(mg/kg) n LHW(g) LHW/BW(mg/g) GOT(IU/L) GPT(IU/L)
BFARAE 10 14.67+1.29 2.80+0.08 85.73+41.25 23.86+11.55
BRI 10 24.61 +2.44 3.90+0.23 466.16 + 95.63' 178.37 + 66.55'
Sl 200 8 17.44 £2.53° 3.11+0.30° 192.63 +67.41° 49.06 +21.52°
magi]i==pd| 100 8 20.17 + 1.96™ 3.47 £0.18™ 325.18 +96.47™ 108.32 + 38.63™
{Irwgtl=2El 50 8 22.56 + 3.00" 3.72 +0.36° 434.06 +92.41° 154.28 + 43.79"
FIESHA 30 8 16.27 +3.11° 2.96+0.22° 121.62 +72.28" 37.31+15.92°

2P<0.05, °P<0.01 vs {BRU/A: 9P<0.01 vs EIEZFIA; 'P<0.01 vs BRFARA.

=& 3 ThRRITH RS SIEAR AR REAE VR0

4R FIE(mg/kg) n T-SOD(NU/L) GSH-Px(U) MDA(mol/L)
BFARA 10 101.87 £6.19 856.88 + 155.80 9.35+3.14
] 10 47.33+12.53 250.50 + 102.97° 37.69+4.13
Sl 200 8 83.80+7.10° 681.85 + 173.99° 17.36 + 3.45°
FilEd 100 8 70.86+11.68™ 481.27 +70.05% 25.69 + 5.46™
FKFI248 50 8 53.38 + 8.06" 360.78 + 134.85" 32.60+6.77°
KIEEAAE 30 8 94.06 +7.35° 798.36 + 108.49° 14.11 £4.11°

°P<0.05 vs EHIR; %P<0.01 vs RIEEAILE; P<0.01 vs BFARLA.

FOE A EA PUE AL (P<0.01, 3K3).

2.5 xR R RER A6 Frm L IEH R4
FHLE, AL /N p R o3 I 2 M i, s
HH IR AINAN A 1 i 200, AR g 0
N, R, MRS RAN, ISk, HARAE
NIRRT X AR AR IR S B ALAT L,
BT JRR - BB 2N AT A 2 b BEAR AL
AT AN )RR P 1) 53, U 2 A BRI S B v
HR MR M) 2 5 O ) k(P 2).

3 1WiE

NAFLDZRIN A 525 15 A% 11 21 i 5 2 1 48 BA
HUR AR PR R —241) 2 B e, H A
SF LWL T L, 0« T R

2352, MSULH M AE LRI B KT (insulin
resistance, IR)N FE4GAE, HFIR, @0
TR R g 07 e P P R TR A A 2
1, A5 D b B S R BEIRFFA, S 3ULTE
JHERE SR T H v = 5 S B, 5 e T
AR, FEIX R AT AL B, BT 2
B TR 280 BAE A B 7 A e | AL AR T AR
H I, Sk g S 4 N L i, — B2k
ARG W) SN R B, sy 51 B 22 (1)
NE P A th, Sekifkain, Az, 1 H.
TE R — AN E SR EE, 32 S ok iAdn
i~ BUSIEA MR PR Kupfferdf i it
N, VLR DT AN Bl 1) 457 B2 FE, 1T 0 12 —
WCHTR” TSN T A0 PR TR SR AR
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R IINE miREE
”ﬁ’ﬁ?* AXBRETY
SRR R A ot 69 A7 33
WSr e iy By 1 A R 342 A A2

TS LT
] n

2 STHRIHZEYIN KR IEREGAVSZIMHERE x 200). A: IEFHAIRAL; B: B84, C. D, E: DHEEHZI

(200, 100, 50)mg/kgZH; F: FHFEEFI(30 mg/kg)ZH.

Ty l&NE, DR AR YA AR A 1 R A A
RIE, TIRTIZ 13X “ 418”7 M2, 40
M3z BIFFEE “4Teh 7, ATLACRIL B T )
JREFYEAL R REAG S — R B AR 22,
SCHkARIE, SRR 28 AT P SDA R
AETROFIIAL 77 28 i P 1 S 22, 3 AME 9
e I R BB o, R - R IR R RS
(renin-angiotensin system, RAS) & LK 1) & Ji il
Ye P A ™Y, TR ASTEIR A AR I ML
PHEE o A A, ARSI AT I R IR
B P2 v v R 124wk R A BT, Akt
MS Il 2 FE2 (- A B3 2, AR 51256 R G 1 —
JEARFN B = R 12 wh S THIMS K SRR A I
SRR ASTHUAM S I R S 1R )5 IR B, WA it
B BOINAFLD A FENG L, 48 R A BB K B it
GOTAHIGPT/KF- W] T, HEG 7R ik
53 FFF A0 e MG, BT e R/ INAN S (1 i
18, DO PRSI A 3, i, 40 S BRAN,
JHSEPAE, HAFAE /N N SO X SERE A0 52,
F W AR 1) ST A B NEMS i 7 1 s 11
TR ) R B RY A K B AL v B B R RIFFA
£ ) A 1 ey DA R I 2R U R PRI, R IR
55 R BRUAF A 5 ) AR U bl 5 A 1 A
THFFARIT i IF HAFAZ T T-SODAMGSH-PxiF
JIR NI, R UL AL YIMDA L T, Ui
JHAH A A7AE W] S R A NS B AL 45 R0
PEIRIL  R A R (I F FARI 4 A RT3 A S R
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A0 RETEARC 285 10K B 35 IR 7 2 6 1)
RAERR R E EEEA.

A IO R B A AR i 9 R L
CIBGBUEE= R (PN ST S 57 R
HE HAT R E YT, 534 Xiong ef al' R
CClys D-2FFUHH KA i 225 B 800 /s RT3 4%
B % B 11 R 250 A1 R I 2K SR 6] AT A3 4
FH, FEIA 8 M P 2 2 A R e B AR 4 4
) 5 B Ay . Iy A SCERARTE R AT R B
Praa A/ 2, ST AR 2 A1 K R
TATT AR B Y, IR AR RS2 56 R F R AT R N
BHPEZY. A0SR v, 2445 20 45 JhR -4 U A
RICERAIT 5, S 27 =BG N, HFhE
s, HFALZR I T-SODAIGSH-Pxi P LA i
ERUBSS S B, I35 P B 5 HIFFA S &
DL A MDA S s i B, AR A2 v
DL Ke Z NI Y R A8 DX 8 3 4 i 12 31 5340 A )
FERE U3, $5 7R B A R B R R AT R 2
5 R0 R R AL S LT A A I R 4 il
FUR AR A S UIA G, 1E t T 2 A 4R
BURIPUEAE R, 15 SEBINAFLDFE Ik
T3 ARG, CAE R AR 0T ks . B HRE
20 IR ¥ PR TSk /> R K up fer 240 0 1R Ik 48,
T8 FEF U 28R 40 PR 45 LA s S b, il T
Lo R B AU, A TPFFARI B R
B, 4k it 5k B 50 T &0 B 1 AR 92 0 JH
T TR, AT R B — AT e gk ¢ Ik

K R g W M 9%
BARPER, £
M T A 5 K&
M By B
o RA B it A T
JEAE R E e %,
PR HZAIE R
F A ket 3R B
FNAFLD# &
SR )
=
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AL EHER R
BIZ2E, g
M B f B 5 H72
W F A ket st AR
ARAMGIER, T
ik &

Pt 19 By FARPUII G B AT R Tk — 2B IR
vy . PR P G e 5 e I3 8 g 2 A AR £ A A
IO P £ e P, A I i B v T O B 20 A R
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