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Influence of Bushen Huazhuo Fang on Leptin

and Insulin Resistance in Rats with Nonalcoholic Fatty Liver
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(1. Affiliated Hospital, Shandong University of Traditional Chinese Medicine, Jinan 250011 China;
2. Jining First People’s Hospital, Jining 272137, China)

[ Abstract | Objective: To study the influence of Bushen Huazhuo Fang ( BHF) on improving leptin and
insulin resistance in rats with nonalcoholic fatty liver, and to explore its mechanism. Method: Forty-five Wistar
rats were randomly divided into blank group, model group, silybin capsules (19 g - kg ') group and BHF group.
The blank group was fed with normal diet, model group, silybin capsules and BHF group were fed with the high fat
diet. Silybin capsules and the BHF group were fed with the corresponding drug. After 12 weeks, rats were
sacrificed , the rat liver index, Lee’ s index, insulin resistance index (IRI), insulin sensitivity index (ISI) were
calculated. Liver chemical parameters, blood lipids, blood glucose, insulin (INS), leptin ( LEP) and tumor
necrosis factor and liver Pathological investigation were carried out and evaluated. Result: BHF and silybin could
significantly improve the alanine transaminase ( ALT), aspartate transaminase ( AST), LEP (P <0.01); BHF
was better than silybin for improving INS, IRI, ISI (P <0.05 or P <0.01), Silybin had no significant effect on
improving INS and IRI. Silybin and BHF groups were better than the model group in fat staining, glycogen staining
(P<0.05 0or P<0.01). Conclusion; The therapeutic effect of BHF may come from protecting liver, regulating
blood lipids, improving LEP and IRI.
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DT PR 9 0 AF S 40 B Ak d 7 BT R A i 9t
16 1 A Y AS TR 92 38 3k W22 b B Ak vk D7 % A T
¥ 14 I8 Wi AT ( nonalco-holic fatty liver, NAFL) K B il
598 2 (LEP) KB & Z 80 09 T Wi/E F , 580 H B
G NAFL i1 AL .
1 ##
1.1 Y 5EE SPF 2% Wistar K 45 H, M,
AT 200 ~240 g, KEH B FEEERK, =l 18 ~26
C L AHXMREE 55% ~65% 38 X H &, 12 h ol
FEFAH W B W AR B 25 K2 S sh g bl V8 )
UES D20100215 A o 2538 1 B [ 1L AR K2 52 56
s, AR R (3 A DR 889% L, 5 10% , BB
FIBE 1.5% ,JJHER 0. 5% ) th Il AR rh B 25 K27 S0 5 3
Yyepoe HiAE
L2 2y 5ikn whEhhy il T 15 g, &
VI 15 g, BORG 15 g, IRBHF 15 g, kb1 25 15 g, B:¥5
12 g AR%E 15 g, B P17 30 g, % N1~ 30 g, B % 20 g,
MR 20 g, PR 15 g AFZH N, 23 A L AR s
2RI E B B 1 T2 T 2 55, ol 3R B 1 ) = B — /K R
Wedn B AR 50 mL, K TR 5 R (KR, REER
I H A PR ) o B A SABC s 44k e
AR5 G (BT A Y TR AT BR A WD) B IR g
3R G R T G €0 3R] & e M 8 A W R A B
AT B R (INS) 8 2 (LEP) JiC e i 3R & (i i
TR BERHEIT & b RS o
1.3 {Ugsik4s AU 2700 4 A 3hE 440 Hr A ( B A
Olympus 2\ 7] ) , HPIAS-1000 = 1 M B2 % £ ik 3 [&]
oAt R g (s R U BE R KR 2E TR AR TR
Ao
2 AFik
2.1 Yol K Ab B 45 H Wistar KRS NP IR
F& 1 JE G BBLAY N IE 28 (4L AL AL R Rl
i KM . IR S EA DS RDR IR I A
3 21T BRI R IR SR R B A ko 4 K MR
S50 F LA E ARk s (SR 2 20 g-kg ) R MRAE
(19 g-kg™') 1 k/d, %5 12 A,
2.2 fRACREE 12 R, KBRS E,10% K&
S 300 mg-kg ™' ip BRI, JTF I, F M K ERC M ; 5
#EHFIE , WEEHFIE /N B FRIB L B 1 em® JF
HUUE 10% Tk B[R 8 R, R 4 um,
2.3 Mg H
2.3.1  —IENL SRS IR K BRAE T O, B
2 FARRIRTE . AbBER RUE MR SR (RRERR),
PR K EBUARE R, T3R8 50 % Lee’ s 84K,

JF45 %8 = B E /R E x 100

Lee’ s fEH0 = (KT (g) " x 10° /K K (em)
2.3.2  MEAEAROLEE LA I TE D RE L g L i
W, R 4 | B A A 23 A A A€ o 1L LEP, INS %
FH R B 9 3 BT 00 5
2.3.3  JHEE RARHUAE B CIRT) SR AR S A8 Y 3k
(‘homeostasis model assessment, HOMA ) {15,

IRI = =5 G L B (FBG) x 25 i i i Z& (FINS) /22.5

TR A A BB S R 50 i
2.3.4 JP 5y R BURR £ (1ST)

IST = 1/( FBG x FINS)

TR A R BB, O IR0
2.3.5 JFHLUBE ¥ IE

2.3.5.1 PERWLES  FRE R/ B S IR K Y)
T P B

2.3.5.2 Jegimg O HE Jefa . L5 40 i =2
W MR R A B ar e, QBRI (5
M%) JR S Lr s 20 o, Mok S it . IR
e ta, (e BRR —JC 0 Al 21 G £8 38 ) o BH P J00RE Bk e 42
arfamier )l RO A, EOL S BB T (200
) 1 428 PH A 40 0 4 2 0 X380 46 3 ~ 5 AN ILEF , B
A | HPIAS-1000 =5 i Wi % (o 05 3L & SO Hr RGN,
AT ENLE 85T .
2.4 Gt B SPSS 16. 0 Bt it & BER
Phaxs Kom, WWBERH ¢ Ka 56 , ZFEA LSRR 7 22
38T, P <0.05 A G E L,
3 #£R
3.1 XFBEAYR B — A B0 AU 5 40 Lee” s $8 5L
M SRR, S HAIET 2 AR AR T 1
HORMAEGIET: 1| K S840 ) Lee’ s $5 4K
TG4 E 5%
3.2 XEAUKEUFIIRERY S B AL ZE K BN &
MR B o Tl (ALT) | ]2 R TR A SLFL # Wl (AST) ,
B M Wl TR 1l ( AKP) R PEBH B % F 25 4l (P <0.05
o P <0.01) ;#ME 4k 3k J5 20 K B ALT, AST, AKP Jif
PERFM TR AL (P <0.01) ;45 A J7 24 5 K
WA E TG I 22255, WR L,
3.3 XPBEALR B AR B S e AR AN 2 KRR E T
M= (TG) B3 & T2 HA (P <0.01) ;% {3l
FrH KR TG B BALFRIAIL (P <0.05), WL 1,
3.4 BRI BLIMAE (GLU) |, INS, IRL, ISI, LEP 7K
FRysg ) BIRZ 5 25 (4] GLU KF T B B 4 it
xS ANEALM T4 GLU BB AR PRI (P <
0.05), INS,IRI,ISI,LEP /KA1 25 5 B B & T2
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205 /g kg™t n ALT/U-L°! AST/U-L ™! AKP/U-L~! TG/mmol - L 7! CHO/mmol -1~ !
gE| - 8  58.00 +14.09% 225.16 £48.78") 182.61 £53.46% 0.36 0. 10% 1.35 +0.48
R - 8 200.92 =88.44 303.56 +125.34 397.72 +82.34 0.58 +0. 19 1.74 £0.45
KR A 19 11 85.49 £32.70% 163.42 £33.33%  374.73 £208.66 0.46 +0. 16 1.74 £0.29
FN B A T 20 12 91.57 +£36.28% 167.87 £39.22%  271.85 +98.52" 0.42 0. 12" 1.70 0. 47

T SHERALEY P <0.05,7 P <0.01(F 3,4 [[)
*2 B AIER KR GLU,INS,IRLISI,LEP {80 (1 £5)
45 n GLU/mmol-L™" INS/mmol - L ' 11 IRI LEP/pg- L'
25 8 8.55 +2.66 7.20 +1.48% —4.06 £0.42" 0.95 +0. 42% 1.63 £0.15%
[ 8 10.24 +3.84 14.11 +1.85 -4.91+0.27 1.79 £0.27 4.15 +0. 11
pISNES 11 9.28 +2.80 11.90 £3.08 -4.62 £0.39 1.51 +0.39 3.48 +0.35%
AN Ay 12 7.10 £1.35" 7.79 £2. 6974 -3.94+0.38"% 0.83 +0.38%% 2.33 +£0.23%%

L SBORA D P <0.05,% P <0.01; 5K bRAEH S P <0.05,Y P <0.01,

41 (P <0.05 5 P <0.01) ;% fk b 5 41 4K F
BERILL (P <0.05 8 P <0.01), H 4 Akl 5 41 75
WA T /K ARAEZH (P <0.05 8 P <0.01) ., WLER2,
3.5 JHEe AR AR AL
3.5.1 RIS & HA R EBUFIEARR 5 R
TG 58 o BET A K UK, i ok, 522 K
(NI NTRT: N W N = AT s W& & N E 2 N W
AR a5 A SR 2 ], 20 o, F /D i
IFLHAV R # 0,
3.5.2 bEEwisg OHE Yefa 25 (4] 20 i HES)
TEH TR K KB 107 78, TG 48 kA IR N . B
JHF 240 B A R0 T, A PN AT AL R g 0 s 34, AR A
X 9 ML L7 e 2 2 dH U3 A o N T 4
TKMRAELH < 41 PN I 25 940 450 AR A 76 2 B b ik 2>, i
JINIBRTE 48 240 MR, T A5 IX R AL ) 0 2T 44 4% 4 4L 400
Wk, WK1, QBRI BRRA K EE Y KE R
FEMRTZ AP <0.01) MR B w T2 H4(P <
0.01) s 7K MRAFAL S AN B Al e 5 20 - 35 0 1 Wb 285 v T
FIZ (P <0.01) , B R B L TR (P <0.01),
%3, QFFEY  FARILAEY K BAME R 525 A
AT B3 22 7 (P <0.01) s AKMRAELL KN fb 3k 7
VXK B AR AL (P <0.01) , BHMA R 3
FHRHL (P <0.01), W4,
4 itig

MAFL 1 & 9% HL 1 B 157 6 A 18 2, 250 H A
4, TR & NAFL g 36 R % 5 KL 6l LEP W] il i
S0 IR i %f NAFL (7% % f0 & /R 1. IR A
V55 INS X Jig 7 f) 98 5 1 L 8 I 5 26 204 it B
RE iR (FA) W38 Z | i W i 25 B 7 1R (FFA) 3%
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AL ZS VA BRI COKARAEZE s D. A B A 7 21
E1 SAFAZY A (HE Jf, x200)

x3 HEXRFTHRBEXRAFHEEHREEHBM(x<s)

215 n 350K PR M2/ %
= H 8 176.27 £4.22% 6.2 +8.3%
[ 9 159.34 £5.64 66.4 £12.6
KA 11 163.72 +4.53" 42.1+13.79
HEf 13 169.62 +3.71% 47.4 £10.9%

R4 BT EBEKRAFBFEERLENIIM(Z£s)
4151 n 4K g FHE =R/ %
2 H 8 136. 74 £2. 647 75.3 £26%
LAY 9 163.32 +3.73 18.6 17
KRR 11 146. 47 +3.51% 34.7 +27%
WA 13 142.28 +2.96% 38.8 +23%)

2 FFA 0l B3 i i ke A E , 5136 AT 40 i o ot
Z FAMERR . 53 —TJ5 i IR il il i # ) FA %1k,
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(TN FA T8 /0 10 38 AT ) FA 25 B FA (9 4
ek 5 465 3 B i 2K 1 B 2, R A el A 4 A1
WG E (M L, LR TG % % B I 4 1 I 0E .
LEP & —Fi Jig UL N 7 98 35 0 %7, LEP (0 5k = 4%
SEM A INS AKF 94 5 (7] AT PO 40 M FA
RSN . FESE AT o b, LEP 5 H: A i e 9 T
FEAEFH 52 000 98 5 B2, {68 I I i i AR 2 & o D Wiy
PERT 41

HrBE A g, NAFL 1 3 2% 55 BL g T 2% 5 3l it 2k
{32 B A, LB A I G B ik g
A TR, P B S R Y B
& NAFL JFR R0 0L, r Pl 7 & ol 7
BEANIFE 25 5 0 L2 HORS RN A5 L RS R
7 ARZEFIK B R THs R b, 3L 2 pe]
F 45 B T O 04 R O BRI R I
L2 (25, A LA £ A AR AT IO S e 24
A, SE A T Ak 2 o, B2
BF 5% 98 3 522 77 oM AT T H A B B o g A
FI© L [R)I fl  AG TT 2H 20 4 B 3R 3o 4 L
PRI b B AL B AL S L T
R FROR B T CCL, 5 S 09 T 5105 4 15 3
VEF, g i 25 WA ALT A1 AST 47, Pe B 7k Al
FTT I 0 AR AT 7 R A R LAY TR T L Lee” s 6
134 TG, INS, MDA, FFA " . 8 84 M A% m
W TR A PR 5 A s L TS AT 3 R AT
513 TC, TG K, 1 B AT I ME AR Y TG, 32> FFA X
T 200 M 25 1 D, AR AV 7 8 3 ik, T B 1 o i
1095 47 S AL R 7, G20 1 40 R SRR 3 A, &
FERENS A RT IR T o B R WK A 35 1 4 o) A
WAL TC, TG, LDL-C & & i E il , 5] i i A5 [
AR L3 ALT, AST i 3 12k 3% 740 g 1 7K Jip et
FE S PR LR

FIT 30 I PR BF 5 £ 30 SN B Ay )5 7T LA A i 3
B T ORE LAg OB 5 % IRT, BAT B4 i B0 g
WiTAVE T . A S22 e R | TR T 4 4 7T R A1 , B
JU TP A 760 S B 7 JFF 6 0 | L % TR 5 % LEP
K- T T A5 T W AR, LR B Al vk Dy 20 A1 e

I o o B 5 R S 7 Y6 T 2H 400 I N R s s i B X R
240 2 ) e R S A A 2 W) IR, T A O s R
A TR R BE A s o Ul AN B Ak i D T A 2k 3 T
DIAE , P2 NG BT, 005 HE % B 107 0 B I AR o
1 LEP JKF, Bcas TROARZS, BT 38 1) By 36 I 105 RS 1
I 105 A 4 R
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