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Abstract
AIM: To investigate the effect of Shuganjianpi-
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fang on cardiac diastolic dysfunction in rats with
nonalcoholic steatosis hepatitis (NASH) and to
explore the possible mechanisms involved.

METHODS: NASH was induced in rats by
feeding a high-fat diet. Rats were divided into
eight groups: normal control group, model
group, high- and low-dose Ganfang, Pifang and
Shuganjianpifang groups. After treatment for 16
weeks, stroke volume (SV), left ventricular ejec-
tion fraction (LVEF), and left ventricular diam-
eter (LVFS) were measured to evaluate cardiac
systolic function, and E/A ratio was calculated
to evaluate cardiac diastolic function. Serum
levels of TC, TG, HDL, and LDL, as well as TC
and TG in the hepatic homogenate were de-
tected using an automatic biochemical analyzer.
Histopathological changes were observed after
HE staining. Serum TNF-o and IL-6 levels were
determined by enzyme-linked immunosorbent
assay (ELISA).

RESULTS: Compared to the normal group,
rats in the model group revealed medium fatty
degeneration in hepatocytes, declined cardiac
diastolic function (1.59 % 0.24 vs 1.03 + 0.13, P
< 0.01), increased serum levels TNF-a (13.57
4.64 vs 28.26 + 8.60, P < 0.01), IL-6 (59.28 + 71.53
vs 132.81 £ 74.22, P < 0.05), TC (1.42 £ 0.29 vs
3.82 £ 091, P < 0.01), LDL (0.30 + 0.11 vs 0.81
1 0.27, P < 0.01) and hepatic levels of TC (0.90
+0.14 vs 11.86 + 1.29, P < 0.01) and TG (0.75 *
0.38 vs 6.17 £ 1.83, P < 0.01), and decreased SV,
LVEF and LVFS in the model group. Compared
to the model group, cardiac diastolic function
was significantly improved in rats in each treat-
ment group, especially prominent in the high-
dose Shuganjianpifang group (1.26 + 0.23 vs 1.03
+0.13; 1.35 £ 0.15 vs 1.03 £ 0.13, both P < 0.01).
In addition, the levels of blood and liver lipids
and serum TNF-o and IL-6 decreased in each
treatment group, especially in the high-dose
Shuganjianpifang group (0.45 £ 0.14 vs 0.83 + 0.26;
9.17 £ 1.02 vs 11.86 + 1.29; 2.54 + 0.74 vs 6.17 *
1.83; 15.07 + 6.00 vs 28.26 + 8.60; 67.72 + 44.24 vs
132.81 +74.22, all P < 0.01).
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CONCLUSION: Rats with NASH develop cardi-
ac diastolic dysfunction. Shuganjianpifang could
improve cardiac diastolic function possibly by
decreasing serum levels of TNF-a and IL-6 in
rats with NASH.
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HRY: 3R BT A A oy 25 2 3F U8 b b R B
AT % (nonalcoholic steatosis hepatitis, NASH)&~
It AT TR T RE R A KRR TR 69 4 R AL

Fik: KA ZHMEAHRALFNASHKR & 5%
IR B M o R EIRRAT . EIE
Fo b2 &5 (BT 7 Aot I8 o5 696~ 77 ) #4773,
16 wkJ& /A Visual Sonics Vevo"770™ & 4% %
Ny A BRI KRS IR A
(SV). £ T4y (LVEF). A T4
45 42 2 (LVEF S) A VATt X 58 B 45 2 48,
A E/A YA B AR K RS R4 IR T k. &
BRI R R, B EFRK A, A4 83y
M AL o Bg BT RS 89 A%, F ALHE$ &30
AT L0 22 % 32 & AL, ELISA R4 fn % TNF-o
FoIL-689 7K F-.

SR FARKEEERTRKANASHEA
R 5 R T AR, B 2B K RS R
A7k AR B B EAK(1.5940.24 vs 1.0340.13,
P<0.01), A TNF-ofeIL-64 2 2% 5
(13.57+4.64 vs 28.26+8.60; 59.28+71.53 vs
132.81474.22, P<0.01. 0.05), 275 TC. LDL
EAARTC, TGAEZLWZ2HFH(1.42+
0.29 vs 3.8240.91; 0.30+0.11 vs 0.8140.27;
0.90+0.14 vs 11.86+1.29; 0.75+0.38 vs 6.17
+1.83, #P<0.01), SV. LVEF. LVFS#t
EFAARRAREG T B, &HpuR o
AT K T R AR A R E, RS
MU, ZoT &M FLNE/ARALIT &R
A 2(1.26+0.23 vs 1.03+0.13; 1.35+0.15
vs 1.0310.13, 3P<0.01); X250 K R ik
TNF-0&IL-64% 5 KA 4040 s 7 2 F I, VA
LT o A E ALY o T SR P 2.(15.07
+6.00 vs 28.26+8.60; 67.72444.24 vs 132.81

+74.22, P<0.01, 0.05); A5 JRA AR A AT
BHAFME L FTGRIFLLLATC. TGTFHR
A8 %.(0.45+0.14 vs 0.83+0.26; 9.17+1.02
vs 11.86+1.29; 2.54+0.74 vs 6.174+1.83, 3
P<0.01).

0 NASHR RAEA S IEAT IR AR 4, 3
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RS M g i PE % (non-alcoholic fatty liver
disease, NAFLD)J& ¥ Fi 4 ME RS A0 A B A5 17
JH-45 405 DR 38 P 300y, DAk i JH- 40 i K v 1 g
05 A Ay A AR PRl PR B SR 5 AIE, A0 PRl
M HE T AT (simple fatty liver, SFL)LL A i Hjmi Az
KR I P4 T 7% (nonalcoholic steatosis hepatitis,
NASH) RGN, I E 5 W R 2 k&
Jod, T H a7 RS R A P AT . BF
FR I, NAFLD AR &4 1k (metabolic syn-
drome, MS)TEFAEH ERIN, 1M S & T 23 ik
S AR A fo 0L 57 A1 A 1 S A
AR, MK LB 2 ENAFLD S 1
Do JIEET KD RE R B, JEAEBE S W1 B
JELLVT R AEY; VillanovaZE Y K INAFLD £
#, UHENASHE R 1045 5 H L I 55 95 9
(cardiovascular disease, CVD)[n] BEPERIE A
BN, NASH 1E ANAFLD— Rl A, 2
NAFL [ FFLF4idt . Rk ik e i) 85 22
H R AR L5 C VDI 96 R Wi fE AR AR
W BEAR IR U, B 5 245 7] AR
JH- 40 fPI3K p85 ot 1 IR IA . F i Kupfferd /i
ERK1/2F1p38MAPK A [ R I8 LR T
T IHZHZINF-«B p65t H 1 435 M BEIR 1k 4%
PO ERE R AR AR B E T B R 4F
IHINAFLDZCR. AWF7El W SN ASHA B
135 7 R HE ] FTNF-o IL-67KT7 &L Hh fEAH
RAGPRAE )T PR 5 AR, B A s
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R 5 25 HINASH M 53 NASH K fl-C I BE A1
FHALH.

1 #ERA

1.1 H# SPFZfiHE & SDAFL80, 44 (200
+20) g, T N B 2 RS B b, Sk
WYV IS SCXK(#)2008-0020; -1
UEF: 2008A020. 43177 T 22 C-26 C,
FEO 2 60%-80%, WIS %12 hifyshH) S =
Nl. Visual Sonics Vevo™770™ &2 ¥ %/Nsh 1)
RS & KVisualSonicsA H]; TNF-allll &
ELIS ARG T A6 sUA B E D E AR A BR 2
), HRMEN7.8 pg/mL, IL-6I1 2 ELIS AR
G T IRIR IR AT R A ), R
430 pg/mL. (D)EifT 77 (SEHHGIT L S286 g,
NS5 g, #5585 g, BRIZ6 g, (A5 g, FHS g, %
HE3 g); OMEMT(ZEARE: AZ15 ¢, [
K15 g, IRE15 g, B9 g, ibf6 g, ILZ15 g,
Fitd6 g, Fti12 g, %19 g, K HH9 g); (3)%%
BTGB S 22X ARG T, B
0 R YA = Juls 25 e A7 BR 2 W) b 25 il 77
WIORE 7], D 1 R R K 2 B e B — B B rh 24 )5 .
JH T B AR T 4% SIS el (I7 7
N B AT BT ELS SE AAR
B 5. BRI S 2 2590 0 W R B
e 7R 2 24 ) A W DR R PR 345

127 %

1.2.1 48R 4% HBENLEC R 6 30Y)
BEATL > by 1E R B (R AR 2B 3 3R oK), BEAY 4
(REMRAE B ERK), g a1 REAR9.6 g/(kgd)
TS P S B I AR B R R A A 3.2
g/(kg-d) 715 [ SR A5, i e v 7)o 2 [ i
30.0 g/(kg-d)FIE 2% IARTL, fill AR EE 4
[FENR10.0 g/(kg-d)FIE I Z% AARH, & 77 H#
EAEM35.7 g/(kg-d)F 1)L 5 6 AT O 2
HAREETT], G719 g/(kg-d)
F ST O 2% ARG 7], A
104,

1.2.2 A8 KENASHAL (1) 4 V7 2 AT LA
AR, IR LA, 15 X HE AR R LA
Bl PDRL R 5%, At 45 2 34 DL s i e ol o 5 (B A
Tl kL88%, A i 10%, HHIHEE1.5%, HE:0.5%). {E
it DA TE ASE DR 25 1D R I, 42 HE 10 mU/kg- B W 43 il
45 T - 2O BRI (0 25 P s AR BR K, 48R 2
NEL RS B MRS 5 Nl e S el (L /NI Wi BB |
BECH KRGS Ikl - 413 B oK E £,
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S ENFET18 'C-22 CHAIRG %12 hif) R K2
Jod B2 A B AR B ) S N, R I AR AR
R, A TR RS 2 &, 8216 wk.
1.2.338 40160 KAV T RGP, EaA
A%7K12 h, BT K BT 3% 0 B Eb 220 I s R IR (1
mL/kg'BW), I E2hHKR I, Bl e 3 4 O
JIE, BH B H14£50.5 emAR U R AT 4124,
FHT9R BRI, (1)L IhRERTIN: T16 wk %541 K
B 2 ol BB ek E 6 LB AT R P R A, AR S RN
REFEAS 28, F% Visual Sonics Vevo™770™ 5
vaw: E NTILY ) YN EE S (S N b
TR ARG L, IO Rk S R B i
AL RO ARG, B H RARLERMVT07B
R v AR 75 R S AR /NSl AR S 1 o I A A
#(cardiovascular mode) I, ¥ &4 ) 30 MHz,
X R BRHEAT S I o 0L 57 8 75 PR R B, — 4
PRGN I 55 200 & R A M 7 0 B 1
P bR UEDN B A WA AR AR A S R IRORAE
P (SV) 2 AR BU(LVES), 225 4 1l
53 0LV EF) I 5 Tl oS P i I8 FH BT
Simpson'sik3kfF, F|HDopplerfii Ak I
PGS, 00 5 A F187 5K LU (B
W) 155 R FIRT 5K WG S (] (A D) TS, VA
ECAR (E/A EGARD), W0 A1 380 kg i 234N 0 ) i S5
{HECFH43R 7. DILVEFFILVES KA O i
i Thfe, LA O I AT (G B/ A BB A
DEREF KR IhAE, ME/AAE/NT1, BT KR
DNERFIRINAE T B, A ET 5K DI REA42(DCD); (2)
FFAL LU G (0 R 25 0 250.5 emAb A7 [R] 35
R RN, K21 em X 0.5 em X 0.5
cm, Z210% 1V VA R ] s b A, 5 R K
A AL, VE3umiE Y] fr, WAHER 4, Jet
WSRO R A 2R B2 O (3) I T PR RS N
J2 B IR AL, FH A 18 30 A A 43 BT AR 13
TC. TG. HDL. LDL[¥ 5. UH4210.1 ghn
AN0.9 mLSFABEH, 23, B5.0(4 °C, 3 000 r/min,
10 min), $EHC E3E, 4> A 30 A0 53 B SOl
ARSI HPTC. TG &#; (49)TNF-a. 1L-6
K JE S KBS mLyE ARV, #5494 °C
3 000%% /min 2010 min, B & F-80 C{RA7,
HPAR I ELIS AVERT I TNF-00, TL-611#13K
FE, FLARER A 7 i FE e B 5 AT

it # A FE K SPSSI13.048 i EE T 4
Mr, tHEZE R Limean+ SDFE R, A ]
LG R 2R 7 2257 B (One-Way ANOVA),
P<0.05K 2= e gt X

Wi £ E

A B MR RS B b
FF 3 AR 48 A
JE AR TR 8 K
I, mMSZ F 5
Bk ¥ A AL AL Fm
W6 JR S B B F
HRAEHEER
B . B A e A
R, —& =
& 04 3E B AF M S
Wi BT % % & AL
O EAT K T AR T
%, St K7
HyExhaAd
SR A, LR
ST AR B M e B
HAT K B H10F
J6 d I f R
IR 09 T BRI AR IE
A A,
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;’é{liﬁ i;,}; W = | SRRSO = 6. mean = SD) 2.4 TNF-a.. IL-6#] 55 IE 50 AT LE, F3
XXV W FF

g Wy AT K R
AR, AT
BT 09 A R
ok, AT BRAT R
Mtk 7 % Ak
T S B R T
P & N
DER =Y RS
Ros e ey 45 A
MR, WRILT
PEBHHEE S
.

pax:| E/ALEE LVEF(%) LVFS(%)

=t 159+0.24 75.11+2.78
il 1.03+0.13° 68.91+4.42
FIFSFI24E 1.25+0.11° 74.48+4.59 44.96+4.12
RAFHETIE4E 1.24+0.11° 78.14+5.46 48.49+5.62
RIRSTISAE 1.26+0.23° 74.13+10.50 45.51 +9.45
EEMEFISAE 1.22+0.16 73.06+7.89 43.92+7.60
e84 1.35+0.15° 7459+3.14 45.13+3.06
SHIEFISAE 1.23+0.17° 72.33+£3.35 42.99+2.75

4551 +£2.65
40.20 £ 3.46

°P<0.05, °P<0.01 vs 1EALE; °P<0.01 vs [FEA.

2 R

2.1 s geabm] BERZLK RIME/AL(E 41.03 £
0.13W A% T IEH 411.59+0.24(P<0.01), LVEF
FILVFSHEIE W HA AN FFRER N, (L%
THERO % F 2541 K BUE/A LA 3 e s AL 4l T
S, LT 2 A v ) R A A LA R R A
HcE e, DM SR EA . &8 07 &
TR A 25 (P<0.01), VR & 5 k&
2 B A AR IR R 2 (P<0.05). %
F 2540 K B LV EF MLV F S 4 155 80 20 s A AR
AR B BT, (RSB gevt2 B (3.

22 AL REEE WHHEL GBI X
WA/ S5 R R, 4 B R HEZ 455, Ll ke
F K R O OBCRR ) DY R HES, SRR,
MR 2 A, N5E, TR, ZIE 45
TEM, AT 40k, MR LG, Ay
A7, FEEN MOy TE AR DORR. A2 21K B A G
AP, FEAN P, B A R N A —,
DL G 107305 0 32, it i s, JEnl i)™
2 WSRO AN B A SRR B S o] DL R
-1 S N o I I = P e DR A A
FRBNEH A0, LR R RN A SHIE AR Bk
o, R EENRA, REAERTR . KA T
T NG 2 WA P, /N I X AE
1 352 9 15 200 34 B A TR 21 A AN [ R R D O
o DL T R et 21 5 B o B R (B D).

2.3 fig Rl 5 E R AR LG, AR ALK SR i
FTC. LDLEMAZITTC. TGHEMA BE
THEI(P<0.01); SRR A Lk 25 25 P4 K BRI o
NE & NE A AN RIFREE B R R, b & 24
(1) v 751 £ 2 359 AR B AR 1 41 o B B2, A
ST E AR A IS TG KA ZITC. TG R
B B(P<0.01, %2, #3).

D fED oot

KBRS TNF-a, 1L-6f0& R4 W 5 7w
(P<0.01, P<0.05); SHERIAAHLL, & 24 KR
MIETNF-a« [L-6/& A AR TR, I
rF & 24 2H PR e 0 2 B Y AR ) R 4
AU, LZEE 7 m R AL B TN -0 1L-6
(& B T B o W B (P<0.01, P<0.05), 44 ik
TR v R RN BT e R L
MG TNF-o &% 5 B B B2 (P<0.05, 4).

3 17E
Ji 5% 22 HPi(insulin resistance, IR)JENAFLD &
a3l O, e R ENAFLDIF
F R Z 1, i g R R IR AR
AL 1B VE IR RIEIRAS L 80 4 i [ 1
IYULIIN . PRI A3 W hR A B 9 B 41 3
TN HENAFLD S CVD 2 [A]AH B 5% i A B4
FAUS. 3 4ok [ g A0 22 R PE 1V 4T 93 22
FRINAFLD 5 CVD K 5 % 1), NAFLDA & it
A LS ECVDIR) & 4. Hamaguehi2S HF 5T & B0,
NAFLD/EHCVDI R AR B W N, NAFLD
JECVDIMALfE G 2, JF HAEAMSHAER) O
I R SR A L B AR R A HE B
TR PERIFIBMIFIR2 M 5 K, NASHE#
D CD¥ R A 3 52 5 T SFLAIIE % X B4, i
FLHTAE 1 O 10 I S 000 o B/ A LA 2 AR
TJaWi#, $&/"DCDSNASHK R % Y), il T
fIFNASHE Z LT EF 5K D fE, BFRE T A K
CVDIF) kA= % DCD I X R I AT 3R
(D4 Thiie s 8 I LRI, ()5 Wi oh e
W TRl NHAEAE; (3) B4l EDCD. K200 7 535 i
G AR DR T A DR e, o
FPIR T BE A 410 1 40%-50%, R 77 45 W 46 1
RERR ARG, FLREIR AN TS IR 32 Z e T 87 5K D e
B i (e T DA O B R B U 5 K T AN
BH T EEMIEIRE . 546, BRI
o JILI03 S5 R A DAL, T R 0 B A A 2 0 U 5 A
TEDCD I 5 W5 RN, i R i S AT
(MVF) & H i P Ac 2 &5 5K Th e Jee o Pl i) —F
JiiE,

RAEAN DN T ENAFLD. B8 23K H A
18 1O Th e AN 42 2 ) Ff) T LR 45 D51, 4 4R
2089y SR, NASHASFLA M TNF-o
TL-6/K V¥ B3 TR o6 4, DAINASH41/K
Vo, XU TNF-a. IL-6K VT E &NAFLD
AW ATAE IS, MINASHEF TNF-a.
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1 BERBAALIRIETIGHE x 200). A: (EH4H; B: BEH; C: BiF& A2 D B IRAEZA; B e EAE; B
TEIRIRARAL G: &R H: &5 IR

TL-67K P U Af n] fE 5 0 301 T 40 i U N F-ie B2%:
55 3 5 RS 7 A K R JRRE 40 P DN DA KR
W& A Th-1840F 5%, Tsujimoto 5T bR
NASHKRFEE Z M RAEMME Frs 2. T
5 PRI ST R DL S TN F-o RN L-6 7K - 5 0
DIRe X R Y), HW#E WO DhRg 3 bs &
AR R — B, R VRO E T e A L™ EE R B AT
FEMA. UnalZFEPIHFI0 45 0B BoR T mkoF
TNF-oFITL-6 2 L 5095 (1) i e s R 35 TR 5
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2 JFT 240 H IR M A2, ) IR T PR 75 1 4 A 43
LA A, FETNF-a, IL-655 JAE R T
(3R R TS LA K P9 IR K T ik, () It
GBI REAL 1T AR i T SRR A
EARE] T EUL I BE T A A R K AL
AL UL BB H R A R LA T P 6
B 5T DL e S BE N ) SR SEBL); T TNF-a
ANTL -6 2 B (1 A%/ U A0 2R 4 00
R A 2 F AR RO I A0 JOAE R 1, HE A

iR EE

ABF GRS T 4E
I KPR g W P R
KRR AA
A IR T RE R A,
BRATAE I 7 2h R
3 976 I B b
X Rk EAEE
My PR g B R K
R RS BEAT R
BT Ak B L K
P K e BT
TNF-of=IL-684 7K
A%, HAEEH
PR o PR BT R 8G
BB T BN R
B RS
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| AN #* 2 BLAASILETC, TG, HDL. LDLESHILLE = 10, mean + SD, mmol/L)
E/ANARL: 3% fiR
f =R g v AR
FRMELRES  4yp TC 6 HDL-C LDLC
Z RO AR o
T 8 ik JE 8 1 nE=vEl 1.42+0.29 0.56 +0.27 0.67+0.24 0.30£0.11
h, BBy 2 20 4% fSHIZE 3.82+0.91° 0.83+0.26 0.63+0.16 0.81+0.27°
ﬁ*‘?ﬁfﬂé‘? N Sl 3.40+0.77 054+0.18 0.53+0.13 072+025
A ?*ﬁfj‘f*ﬁ RTS8 4.15+0.67 0.60+0.19 0.59 +0.08 0.92+0.17
A 3R AT 9 R v, i
kA ERSrI=A 3.67+1.24 0.46 £0.13° 0.68+0.12 0.73+0.23
TR E ALK, RIRIEGTIEA 3.90+0.82 0.72+0.23 0.69 +0.20 0.98+0.30
A E 2 5 shefled 2.76+0.48 0.45+0.14° 0.52 +0.07 0.64+0.23
M8, 15 R ER T N o .

SHIETIE4 3.02+0.47 0.43+0.09 0.67+0.15 0.52 +0.09

NS F A4
K de, E/AYCAE
NTF1, B S
NEAT TR 7 AE T .

°P<0.05, °P<0.01 vs {EA4E; °P<0.01 vs [FE4A.
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