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Experimental Study on Prevention and Treatment by Shenge
Formula in NAFL Model of Rats
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[ Shuguang Hospital Affliated to Shangkai University of Traditional Chinese Medicine (TCM) , Shanghai
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[ Abstract] Objective: To study the prevention and treatment action of Shenge formula on CCl, combined
with high-fat and low-protein diet induced non-alcoholic fatty liver (NAFL) model. Method: The rat NAFL model
was established by subcutaneous injection of carbon tetrachloride ( CCl,) for 4 weeks twice per week combined with
high-fat and low-protein diet for 2 weeks. All rats were randomly grouped into normal group, model group, Shenge
formula group and positive drug group. Distilled water and corresponding drugs were administered by intragastric
administration method every day. After rats were sacrificed, the serum aminotransferase value, liver pathological

changes and triglyceride ( TG ), free fatty acid ( FFA) level, malondialdehyde ( MDA ) and superoxide
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dismutase ( SOD ) were examined. Result; Compared with model group, serum ALT and AST value were

significantly decreased in Shenge formula group, and the MDA level in liver was significantly decreased in Shenge

formula group (P < 0.01). In addition, hepatic steatosis was significantly improved in Shenge formula.

Conclusion ; Shenge formula has protective effects on steatohepatitis, and it can significantly decrease the levels of

TG and FFA, and improve inflammatory injury and hepatic steatosis, and anti-lipid peroxidation injury in the NAFL

model.
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JE G 4 B8 B AT ( no-alcoholic fatty liver diease,
NAFLD ) 52— Jo i 12 ki s, LA 40 i i D5 722
AN W AR R R AIE B — B A 2 G AR PR , LR
18P T 200 B Y PR A 0 728 Sy = SRR AE 41 A P 45
HAE, NASH HE & H i & #0342 32 0 48 1T 4F 4l
B, TERRDE 10 4FE R 2947 20% ) NASH [ fif i 16 &
Ji& o i TR BRI IR 5P A8 R Ak 2 1] 1Y
X B AR OC & AT TR LR IR 7T BUS R
S B WL B 10T TF A B 5 H 4 52 31 1 B 3 R i B R
SR I IR b 32 4 1 JC 8 5% A0 R0 B AR AR 9T 2y
Wt ATAEORAR 2 2 3 AR T B 1 AR 5 Sl 1
ZiaIm IR, R % 2% D76 7 NAFLD W ifiefd 1
RKMHEIE . ATI LS5 T EEM AR, @
AR (CCL) IR ME R EE &R AT
AR PR P i 105 P B sl 0 A B, DA W 438 AR T
o Ay TR 5% 2 5 J %k AR UK R B D R o
ROR KA IR, [R)F h B 105 11 28 ) 0 & B4 7 52 3
Wt o
1
L1 Zh¥ SDHEPEREL 70 2, K (170 £10) g,
SPF %%, Wy A [ Bk 2y Be b g 9256 sh b, VF TR
45 SCXX(1)2002-0010. | o = 2 K 2 5L 86 5h )
LBl B SR
1.2 {5  CClL (73 #ral, #it5 W20021218) , K
il (s 4t it £20020819) 0 3 o [E BE 25 S A -
AL 0 A W) 5 TR R R Gk (dit 5 82-04-08) Ll 4L
O (k5 WF20060307) , 1 [H |- ¥ 1k 27 1500 i 5 o ke
W, b bR AR B AL T, S 991018, H il = iR
(TG )X & (ARBRHEIS , it 5 2010030038 ) |, ¥iiF 25 g
Ji7 R (FFA) 050 & (415 20100810) , i S AL 9 B Ak
fit; (SOD) 12l & (4t 5 20100104 ) , Ny — ¥ (MDA)
B & (45 20101122) , 24y dly B 50 g A= ) T2 F
FERT R AL, N R B A B (ALT) iR & (5
2010121H) , K & 24 1R e A Ml (AST) 50 & (it~
2010112H) , i [ ifgRHAE A m] $2 41
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1.3 {Ug%  COX25-12 75 i i Vi ( L fE
FAARRAR) ,RM2035 4540 7 AL, (18 Leica 2
H) ,HI1220 ¥ K #L (2 [E Leica 2AF]) , HI1210 i 5
KW (T Leica 22 w]) , BE 7K 2 AUE R B 7746 ( 1
WG ER S A I R YT 2R M) ) , LG100B B Ak T % 48
(b 5 5 A &% & T ), ASP300 H 3f i /K #l
(LEICA), EG1160 7 #5431 #L (LEICA) , 4 A 314
AL R TR B AR A ) .
1.4 25¥ ZHTAN:HTS SR AR £
B U1 TR R (20 1 10 1 10 2) 2 W A A 42
BT 20 = Ak ik 8 i 5 5 B (4% 0K 25 40 43 i) 4
BU) 0 Je /K4 5 i 1 o B 2 K2 S 56 wp o B Bl 11
FaE P K3 AR, A2 2,1,0.5 g-
mL ™' By (2 NS BE AT ) < I L i R
HeBERE. % 7.6 mg 5365 1 mL 5% (1) 3R KL 41 4
BRENVEW TR 7.6 g+ L' B 1l o
2 FHik
2.1 #5425 SD HEMERR 70 H MR (170 +
10)g, B &R Z H L, 3% B ML 7 58 K B o o IE &
10 HORBERIA S5 Ty R R4 (20,10,
5 g-kg ) RIBAMEZY 5 3% 41 (0.076 g- kg ') 4% 12
H. 100% CCL, %W 157 5 mL-keg ™', HJ5 40%
CCL, MM It ¥ W 3 mL - kg ™' K BUH &6 f2 F o 4
(sc) ,FFJA 2 W, 36 4 &, IE# 445 T A0 A B3R 7k
se TR, M1~ 2 JA 4T R IR & AR R
(79.5% FEKH; 20% Rl 0. 5% fA [ ) 55 3 ~ 4
JAE T e TR, B BHROK, AEBEE 1 RIFL,
BE IS b 3 20 BB 10 mL-kg ™' 4391 ig
BT (YT 60 kg AR HEM 7 f558); IEH
A ARVZH 25 T AR N Y 2R AR OK g s £ 2H K B A R
B2 W R AR E R 25,
2.2 FERRAEI
2.2.1 WS A  HE Je 02 M 20 2118 Wi
A PERR RS, S BSCHR8 |, 4% B < R /N i 5 4 3 B, okt
Jifr 5 A BRAE AR I A0 N R A /N 173 6 B B
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S R g 05 A5 1 5 v s T /IS I 8 A R T D S R
BRAEAS 4B 5 /ey 173 ~ 273, Jo Y R D 22
P IR IRFE 5 3 B oA UL I B FF /D i 5 4 ek i S <
BREEAS 8 AR MR A8 P e A8 2 kI8 P, R PR
SRR 273, ISR P B e B B, O DL IR IR BE .
21 O Yoo W5 20 ZUR8 W A2 PERL 1 A Olympus
IPP6. 1 R A3 A B AR 3R 2L O B o iy T AR, i AT
JE AT .

2.2.2  [iFAfetEbRllE  TG,FFA,SOD, MDA
e R0 & 7 W R 5 iy ALT R AST J FH 4= A 3))
A AR AR

2.3 guiteEab s TP EWRLL v 25 ORI
BRI B J5 2253 7 (One-Way ANOVA) A 7 4
HKBEORER I Ridit 4387 5 BT A 2048 ¥ 78 SPSS 13.0 48
TR BEAT A AT AL B, P < 0.05 2% B4 % it 2%
RIS

3.1 FRERARIE A MEE  IE & 20 T 3% i 206 5
Bhel e sE s, h SR EE U I WA U R, T iR
T TR 2 R R T €6 R R IDE AR B G R
(NS - Q) NTTR ST V7 W B0 o8 1 TR N & O S S P2

B U AR TP Z 0] S8 @& P g
JIE A5 1 LA R, R 20T AT SRR A SR B IR
70 A 20 R 5 2 S A A T 2 AT R RS O, 41 B AR
[, 0 fi B, W 34 R, 5 TR R I A5 AU

3.2 IFMEREALUE ML HE Qe R, IE
WK RUTF L US54 S B TS M /N - 254 TR,
SR K AT BE T2 HE B SRR A e kA
B S22 SR IR 23 A, A0 i v SR R 5 9 %, 240 i T
21, TR 5 55 1E W AL A L, AR A R R EE i 15 A%
PRI P20 i b R AR ), M, P 5 R i A
P8 2406 T DAL 00 I A 1 R S AR AR S FE
JUE 0T A P, 5 T ALk B 0 i R T R AR IR AE 5 S R
AL, 25 J7 4% 20 K UG 17 A2 1 e 12 W) S ol e, M
T RS D /L 98 A A M 92 91 i 2 1 AL S ) R IR
BOAE , T 35 2 2H T 20 U0 105 748 1 R 5 A R 2 A L
R Wl M R AT P el b s 25 LR L, 28
7 e PP A 2 U I A R R R AR AE 1 L LE 5
HREARM (LA ) R YE HE 32 @05 T H 2UIR
Wi AR PERR L, o e B, P M BT 5 2 5
7 Fp AR e 2 A N 7 7 AR T R R R 6 22 5
AHIHEE (P <0.001) W3 1,

A IEW; B B C. BE 20 g-kg ' 415 D. BH )10 g-kg 4l E. HEHH0.076 gokg Ul Fo BE IS gokg T4l
E1 SHAKXRAFHEARERBEHEE(HE $&, x200)

1 HAXRRHEEHETEEENLILR H
45 Flitk/g kg™ EW S RE TE EE
EH - 10 - - -
D - - - 3 9
B ¥ 20% - 5 6 1
10 - 3 7 2
5% - - 4 8
U E 0.076% - 4 6 2

L HIERMAMILY P<0.01; 5HRAH LY P <0.01,
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®2 BARRFARHIEEMRR (v xs)

21 51 i/ g-kg ! n LT R/ um?
EH - 10 7.54 £15.93
Fei ) - 12 553.40 £156.32"
ES i 20 12 334.09 £171.39%
10 12 376.53 £132.02%
5 9 235.58 +101.32%
S8 0.076 12 351.97 £ 104.00%

T SIEWAMLY P <0.01; SHEIHA LY P <0.01,

3.3 KRRUMIGHFZhE ALT,AST 72846 5 IEW
YA L, B A 2H R BLIML Y ALT, AST 3% M 34 1 3% 7+
(a5 P<0.05,P<0.01), 5&RAMIL, S
B e ) AL ALT 8 3% N BE (P <0.05), HAlh
A M ALT A TGS BXsit¥ 255
BHEIRITH NS EE A RKRMIE AST R EFT
M, SERIAMIL A St %2 5% (P <0.01), W
#*3,

3.4 KEAFHZ TG, FFA 728 fk SIEFHAMIEL,
AR ZH R BRUFHE TG BT (P <0.01) , &5
i 5 5 3 52 4 Y e 2 PR AR AL 2h TG & (P
<0.05) ,{H H 25 20 [a] Jc i 2% 22 5% o R A 2 K B
ML FFA BIEHH R FW & (P <0.01) , 255 4%
WY 53 2R I7 Ja T 4180 FRA & & 1) 3 (%
IR (P <0.01) , 25 i 5 5 20 F0 5 38 52 07 3% W 35 1
THABHZHH (P <0.01) . Wk 4,

*3 KAKXRMEB ALT 1 AST 9254k (v +s) U-L°!

FIIRE
45 n ALT AST
/g-kg’1
E# - 10 45.60 +10.11 209.22 +48.77
HiR - 12 68.00 £17.84" 382.66 +109.78%
e 20 12 52.50 +18.03% 291.30 +74.33%
10 11 55.11 £20.39 277.05 +57.30Y
5 10 61.62 +15.48 239.36 +51.04%
) 0.076 12 63.90 +15.58 297.51 +49.38%

W SIERAAMILY P<0.05,2 P<0.01; SHBHMLY P<
0.05,Y P<0.01(F4~5F).,
K4 REAKXRFALR TG 1 FFA T (2 +5,n=10)

415 Fl /g kg ! TG/mg-g ™' FFA/pmol -1, ~!
i - 2.90 +0.72 53.48 +7.33
BAY - 3.91+0.80" 359.29 +31.98"
ES Yo 20 3.63 +0.56 85.41 +£20.02%
10 3.34 20.20% 167.48 £15.68%
5 3.46 +0.44 213.47 +16.58%
RS 0.076 3.20 £0.39% 70.14 £17.17%

3.5 JRBUL AR EIL  HIER 4IAR L, A
41 SOD i ¥E B R BRAR, A it % B L (P <0.05),
Z 507 R 4UA THE SOD i vE kg (B0 B
A BEAYZH BT ZH 40 MDA 5 BB 3 & T IE W 4l
(P<0.01),ZHJ7@ ik 3 DR a4 S
HIHLHTE 2L MDA & B2 8 35 T B, 58 8 20 A L
AHITFE (P <0.01), 538 A SRR A L
NFHZ MDA & A FREBaH BB EER, W
x5,

®S5 KRHIFLHAL SOD FM, MDA 2EMEN (2 £5,n=10)

AT 441 SOD P81 MDA

4154 /g kg ™!
/U-mg ™! /nmol-g ™!

E% - 18.21 +2.98 292.03 +23.84
i - 16.30 £1.54"  370.25 +61.28%
ES v 20 17.58 +1.56 249.82 +15.98%

10 12.55 +1.56 303.79 +£35.95Y

5 10.93 +1.50 319.27 +35.18%
Gyt 0.076 10.19 +1.41 351.90 +9.52
4 itig

CCl, A B % 28 AR & #0802 R 105 T 0 0 22 3¢
JR R . CClL, & 282 — Bl 2 A i1 B B i) JIF I g o1
b EARAR G T B R B CCL R A 4% e
RT3, AL CCL R AR, o] B8 TR
# I8 25 B B-100 ( apoprotein-100, Apo-B100) iy &
B, S BOEE B S e as AR, TG R TIA IL 8
18 Bl TG M E B . BRI E R R
FRRV M E R, KIS B IREIRE, 23]
SRR 538 2808 1 W WSO 1L ) L BE OB 1 22
JHFJIEE DA it 98 P 45 I D5 1R 5 ol i = T A A 7
Z s WAk, i TR N WA 1 B OR R £ LA Bl
UM A R 05 ACFEIEE , 4585 P A R D 5 R T - e i
TR RE T, S SO I 5 2 B 8 USRI T .

B¢ TS CCl, 4 iz AL i J7 12, BAT FEI J
G preget e S DRy WS (2 SN 11 3" NG = o 1 R 8 )
Sy RS YIFET: o e IR RS T 1 B 7 AR R AR X
B . BRAE D i (HFE R FE K L AR SD 00 i 4
A LA BRI 2, R CCL, B BB 3 5 s g
IR ) Rk 2 PR 2% R, WL R B It v A f A A
JH A J5 T AR AN 2H 20 B DL R B o SR A i A8k o S
5 4 JJe , 45 R 0 s A5 Ok B 2 B LU g I 2 1 K
JHRE 28 9E Sy 3 o A AR AR AE Sy 1L TE 2 AE ALT, AST
e E P4 TG, FFA & 8B B3, ot
Bi & HE 3o UL RS 20 JiF /N v o 40 B, B9 5 g s
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AR Pk R ASCBRAREAE M I T DL K EL 40 iR R i IR IR
BY £ G €5 UL 40 6 D3 7 i DR B S JH A i
SR IR DB A TR v e Dk ) PR B € IR . L
21 S0D ¥ PE T W MDA & Thi, & R P145 B
UE S22 B i A5 R 1 i) ML ) 5 A 2 DR 38 ik i 4t
Ivi) S S50 HF A A A 38 25 L RN i o aod AR iR A Ok

Hh B A AOS99 TR 3R P BH P 45 B e 7 g
JHFEIE T B O A, rp g A R e S BRI
S I S W A R B T R R AN
W E NS B RS R E i B T
MR PN N R e A BRI I B A R
T TR, O A

Zi b, CClL misE A REE AN KN 4
ST 5 00 R BRI TGRS 4 B 07 A% 0 EL AT R I 4 I R
(YRR A, S8 7 1T I 3 B AR IR 7 P A5 8 v fg) 2 7
RIS ALT, AST J5 % | ok 3% I D) 6E , & 3% RGO
4140 TG FFFA &7 8, Y852 2 E B3 405 AT A Iy 28 4
0 20 2005 B, B PR o o AeU A A R, R S 56 P g
P R AT BRAE T RL .
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