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I LB PR BT % NAFLD K EUI-2H 21 MTP mRNA
K B 5

m#H, /I-/f-‘]{% 74 !fk
(BHAREFR Fﬁ‘/%[%l‘fo, Ak 541000)

[FEE] B LT RIS P~ T 1% (HIBD ) T = 18 4 4 B 105 44 JF 9 ( NAFLD ) K BUIF 40 2Bk 4 Hih = ig # 2 2 A
(MTP) mRNA K 25 [ 3835 M52 0, 7R3 H B id NAFLD al BB A9/ ML . 75 3% U R A SD KRR 60 HBEHL 4 6 4, IEH
41, BEAZ  HIBD IG5 7 4 41 (6. 48,13, 68,27.36 g-kg ™) o JF H 41(0.067 g-kg™') o BRIEH 4040, A4 4145 70 s

R 8 RS, MR m R HIBD R R AT T, S g 10 JA o SR AR S B I3 B O R T A% 2K BRI B I T, SO 4

ZUT IR R ZE - (HE) W58 K BN 20 8L 3 AR Ak, | 33 5% 5% - 2R & W% 20 B (RT-PCR) K5l MTP mRNA Je 8 AR RKEEN . 4
R ek M RT-PCR Rl 45 5 R, 5 1E # 41 AL BT MTP A AK-FRER, Z R A B L (P <0.01) s SR 4 11
3¢, HIBD 2% 50 b 2 K JIF R4 MTP KB T, 2 R A ST 8 L (P <0.01,P <0.05) , LA 7l &t 21 7 = 0w B 65 o g 25 L
KRG W5 22 P B A R A G ARl #4518 - HIBD X AR K B U5 5 19 NAFLD K BUA 847 B3R 7 VB H L HE DU MTP 7 fig &
HJBD $t NAFLD [ 0 /E FH#05 .
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[ Abstract | Objective: To observe the effects of Huoxue Jiangzhi Baogan decoction ( HIBD) on the
mRNA and protein expression levels of microsomal triglyceride transfer protein ( MTP) in liver tissues of rats with
non-alcoholic fatty liver disease ( NAFLD) , and explore its possible mechanisms of prevention and treatment for
NAFLD. Method: Totally 60 healthy male SD rats were randomly divided into 6 groups: normal group, model
group, HIBD high dose group, mid dose group, and low dose group (6.84, 13.68, 27.36 g-kg™ '), as well as
Qianggan tablets group (0.067 g-kg™'). All other groups except the normal group were given with high-fat diet
for 8 weeks, and then the rats were either treated with low, middle or high doses of HJBD and Qianggan tablets
through gastric gavage for 10 weeks. Fast serum samples were obtained for lipid profile. Liver histopathogy was
performed on HE slides, and the expressions levels of MTP mRNA and protein in liver tissues were assayed by
Real-time PCR. Result; Immunohistochemistry and RT-PCR results showed that, compared with the normal
group, MTP expression was decreased in model group, with statistically significant difference (P < 0.01 ).
Compared with the model group, the expression levels of MTP were increased in various dose groups of HJBD and

Qianggan tablets group, with statistically significant difference (P <0.01, P <0.05), especially in high dose
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group. Blood lipids metabolic disorder and liver steatosis were also improved to varying degrees in the treatment

groups as compared with the model group. Conclusion; HJBD has a good therapeutic effect for NAFLD rats

induced by high-fat diet, and we speculate that MTP mRNA may be its effective targets.
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AT 1 i 5 PE HF s (NAFLD ) 2 — Fh T 41 21
R 5 A T s AR BB TG 2ok PR s I R s
BIZRERE o BN 15 A 45 B2l M A5 D5 T S ey 5
AR TR B AR RS PE R W7 P BT % ((nonalcoholic
steatohepatitis, NASH ) K H:AH 3¢ JiTF T £k A1 1T 40 it 4
98 o 20 B9 & B K R A R 2%, B G £ A
[ Day"''$ 9 AT 77 b i B I K ML A A
B A B, RIS — WFT i 7 O PR B R AR
(insulin resistance , IR ) 2T 40 M B8 7 25 1, Y 30 B2
Al R 05 T 5 00 28 0o S A IO L R A T g R
LA E P 1 1 R T 5 PR 3R BT 2 NASH U S 5 —
AT o

VT AR R AR B A AT A 1% J7 2R el s AR 1% K P
M4, ORI R BAE EIF R A RIBE S &
AIAT e I A s AEE, P38 15% ~30% 1Y
AR R AT NAFLD'™ o R 75 0 95 2 A 18 A 1
G PEME NAFLD 32 i i o [ A A B2 97 5L 5.0 F i
ST RS ) B B AT A B UR T IR I 25,
Fese 2y K N I B PR, P EAETRE
A TAERIBE IR 1 S 4Rk v 257R Y7 NAFLD Jt
P37 —5E WL, HE I P 24596 7 NAFLD af fig AT —
E B FNHT 5o A TR 7 I PRS2 B b s g
24552 7 1% LR AR DR 7 (HIBD) ZE 3R 7 AR WK 1 i 1
JF EWRAS T — 5 B AL, 2507 v RS TR TR £
S PHS IRAT CH TS I IR RS A s Ll
AR AT G I, R W47, 1B 25 T, Hh ik
{25 A TH AR T A 2 DAL, AR B
WH5E R BT & 25 BRI AP Ik PRI AR 52 56
5 EE A AR KR S SR NAFLD B A ik —
A7 HIBD Y6 97 05 45 P08 107 4 A4 4 F % Al fE 19
YEFIHL]

1 ##

1.1 zh¥  SPF %4 SD KL 60 H , {&K T (200

20) g, A HEAK BE o e SE B Sh W P oL, S g S

DA PR AR IE S SCXK (E)2013-0001

L2 25 ROk i i B AR ORI (FF 2 10 g,

A 10 g, 2577 10 g, 8 (€ 10 g, ¥ {5 10 g, Il &

10 g, LBk ¥ 10 g, £ 6 g) , i AE AT b 22 B
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iR A R . NBLA B RE (B R A
i 1 25\l A BR 2 WL LS 050606 ) 58 BT A (BE P
K F7 i 25 A BN /L LS 20130621 ), 55 i | E AR
BT IR R IR R AR A e 8 e T
A BRA A ORAR H i = IR e is EE (MTP) it
M PR (1:350, RN AEY TRA R
LN AL HES bs-5083R) L, SP-9001 A vk i 4H b
KA G P EERAEYEREGRA A, #itS
WP143020) , & RNA 2 Bt 5 &, 4 — 5% cDNA
A iR £ ,2 x Tag PCR Master Mix (it 5 43 7] 4
M2218 ,M1803,M1805) #J Iy H 3& [E Invitrogen 2%
A NSRBI Y F A B W EE AT AR A,
MTP | 351 % 5'-GTTCACAATTATGACCGTTTC-
3", F B 4 5 -AATGCCAGACCCAGAGTAGAG-
3", BB K BE123 bp; ACTB LS|4 5'-CCATG-
GATGACGATATCGCT-3", F Wz 8] ¥ 5'-GCCGT-
GTTCAATGGGGTACT-3", B Bt K ¥ 225 bp.,

1.3 {Ug% LegendMirol 7R IR v 2 5.0 AL (3£
[ Thermo A H] ), AG 22331 %% 4| 43 3% 5 i 5% i
1T (18 [ Eppendorf 2% %), PCR § #% 4% % (1 [
Biometra tprofessional /A ] ) ,DYY-6D U %E Jit H, ik 4%
BAE AN — AL BT ) ,JS-780 B BE I 43 1 B G AN £
( B IEERHECA R A ) o

2 Hik

2.1 @Sy oA BRI SD KR
60 H,IEH 20 10 H, 457858 1akk, TR B R K &
JEERI 50 H, 45 T g ik &, m i B = % F45
2410 2 Ml AR5 S DK BRUAE TR 1 S i IR i A e
4 ) Bk B b (AR B 2% , AR R 80 0. 5% , DS Bt 40 1% B
0.2% ,JEHE 5% , 5% 10% , JERILFE R 82.3% ) |, 1F
HAROK o MR I R HEAT 43 B SR 8 S )5, AR
). BT 50 R BRBENL A R BRI ZH K
BITA R YT AL L AR T AL R T AL 4%
10 1,

2.2 ik ERARYIE, NS 9 TG ig 4
2 5 I BE AR ORI K L L ) e (T e 2 R
AW 2R BN 10 mL-kg ™), 3R T A 4l 4%
0.067 g+ kg ' ig, B4 o 1F B 4T A= B R K ig
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(0.1 mL-kg™") o 2547 & IR = 3 4 19 (25 7
W T R) WS SHL WY HRE 1K,
R 4 0 AH I 1 18 4 24500
2.3 WM EZLLZN 10 J (bRA R LR AS B A AE
K12 h) , RELL 10% KA %8 (0. 035 mL-kg ™) %
Y H U RE TN N e S 1 | = o= 1
H, —20 CORAFR o AbFE R BUG Sz RPECH I Ik 41
21,4 C kI KA A= 3R K bk, 8 48 T, FR i
JUE 5T 5, R S DAJHE 2 i s A ok e 3 B TR] — 46 1Y)
— B2 2145 B 43, — 4 10% HY I [
JE A1 AL LA 95 R - 40 (HE ) B 68 R0 4 92 20
g o fli F; 55 — 3 4y I E T EP 4 N 5 ik
A —80 CUKH Mg AF , Lh#s PCR AN
2.4 k4R AR K Tr ik
2.4.1  KEFFHEEC X R B IR B R4 U 1) 4>
IR 10 9 T T N ) LT A I 1 o g
JF48 %8 = (AR E /B E ) 100%
2.4.2 LIRS RH 4 A iAo
BSOS 375 rF H ol = B8 (TG ), & JIE [ B ( TC)
R %% B N 25 1 AR [ B (LDL-C) #3555 EAT A
2.4.3 PRI FAIZ0 MTP £ik R 14t
B A AR -0 A W I e i 2 Ak (SP) | B R R
HEH PBS AR — Bt , 240 0 B0 3% 5 A 58 o1 304 o € 00
Kk BH M 3R Gk, BTk U0 A B S S i A BE L BT
( x200) , %58 ] Image pro-plus #4147 B 1524 E
AT, M E A% S0 4K BRUF 4121 MTP [HA: H bR R
Gy WG EE R W B (B 8, MTP 3R 3 Bl B 5
1 FmEBERFFYAKBRECEFEERFHEHNIME (2 £5)

2.4.4 i Sk G 42U N (RT-PCR) 25 46 U
MTP mRNA ik ZH41 5 RNA K7 & 3R B SR B
S RNA 28 1% B EBE S HL UK I , B A F i 24 1 31
THMTRY 18 S F128 S %7k, H 28 S &1 1 9 J& o
JEZh 18 S Z5al 19 2 4%, R4 1 19 8 RNA JCH &
O3 A GG EE TN E B TR OGEE A Ay /Ay TE 1.8 ~
2.0, A i iy 2 RNA 4l BF s 3 465 1 4% cDNA &
ALAN PCR P34 . 4% B8 PCR " 33X 71 & 07 5, 20 3l LA
JFLH U RNA S B 47 PCR 431 s PCR =4 4~
WA ZE IS 28 2% B e WEBE R f UKk, LA MTP 5 4 2 g-
Bk 8l 8 1 (B-actin) B4 W' B e AF X 6 PR 3 3K 1) 53
S50 2 BT

2.5 GEilsorHr RHI SPSS 18.0 GEit B {4 #F 114K
b BAE LA & 25 Fos, 2R LR 2y 22 e i ik
T80 2L P <0.05 HEFASHIT¥E L,

3 #R

3.1 KRR Sl B g AR A
3AEBRIET, IEH A KR E LR, IRE HE Y
BAEH R AR s N R, B R AR B R
BT AR A TR R, A ity J R, X A R 3 g
REE, 25259 T A KB — s Bl A T 1E 5 241 s
RIZH R R Z A

3.2 XPREARE FREAREENEN 5I1EW
4 A, B RN 2 KRR IR Sl 2 T (P < 0.05) 5
SRRV F RS A5 4 20 A K BRI 8 B0 SR RR JE 1Y
FEAI, LA HIBD & 7 &2 20 Fnoi i i gl B B B (P <
0.05), W1,

Table 1 Effects of Huoxue Jiangzhi Baogan decoction on body weights,liver weights and liver index in rats (x +s)

21 51 /g kg ! n K&/ iR/ g iR
EH - 10 304. 30 +30. 97 9.30 +1.28 3.06 +0. 12
ey - 9 416. 11 +35.98" 15.61 +1.79Y 3.74 £0. 12V
T 1L B i PR AT 6. 84 9 380. 67 +16. 67 13. 64 +0.98% 3.58 £0. 13%
13. 68 10 341.70 +30. 187 11.23 +1. 85% 3.27 +£0.25%
27.36 10 313.10 +17. 46% 9.59 +0.92% 3.05 0. 13%
R 1.67 9 317.00 = 14. 09% 9.70 +0. 85% 3.08 £0. 18%

o HIEHA LR P <0.05; SHUMA HEY P <0.05(F 2 ~4 ),

3.3 XPRRUMBRAE LA R 5 OE A e, A
4113 TC,TG,LDL-C & i B 3/ (P <0.01) ;
LRI L, o 2 4% 300 AL RN SR T R 2K BRI v
TG,TC,LDL-C ¥4 K [A] #2 B ) B AIG, Hrp L HIBD
e 9 a2 2 RN R AR e (P <0.05) . B3R 2,
3.4 SPREUFMEMALIEE SR EHAKR
BT 2 2 25 4 S 3 JFF /N 245 4 56 36 T 40 LA o sl
Bk R HL , FFSE T I R U0 M AT e 3 5 M A% 4
AT AT 5 A R A A R 21 40 5 BRI 1 A I A

P /NI AR BRI T 40 b B RBR AR A, R/ A
Y, ZRO0 K N BEE TR/ SE B IR T, A0 M A
1, T DT 224 MR 05 R T2 BB I B T T
AR HEB AL s AR AL LR, 3 I K s DR AT v
FR A AL/ S5 LA e B T A0 I R HR B B 5
JTF /N JE] 20 AT DL S 240 i 2 RO N I A 1 40
I 2 AR A R /INIE 3, 0 B b L A5 A
HRACRE Y 2 A A ) e E I 22 A o ULIAT 1

3.5 MREUFAEHZ MTP H 1 RB 0 MTP

<111 -



5522 45 6 ) FEXEAFFERE Vol. 22, No. 6
2016 4 3 Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2016
*2 ENKEERIFSMARLE TC,TG,LDL-C E2MFM (x+s)
Table 2 Effects of Huoxue Jiangzhi Baogan decoction on serum TC,TG,LDL-C in rats (x +s) mmol-L ™"
20 5 Fl /g kg ™! n TC TG LDL-C
T - 10 1.377 0. 412 1. 006 +0. 303 0. 343 +0. 066
R A - 2.997 0. 508" 1.982 +0.241" 2.614 0. 386"
T 1. K i ORI 6. 84 2.549 £0.201% 1.756 £0. 159 2.093 +0. 056
13. 68 10 1. 840 +0.247% 1.363 +0.101% 1. 420 +0. 2447
27.36 10 1. 627 0. 247> 1. 141 £0. 190% 0.439 £0.102%
[y 1.67 9 1. 650 =0.292% 1.216 =0. 127% 0.471 £0.093%

®3 FMEERFAIKRIFMEAR MTP BEEREHIHM (v =)

Table 3

Effects of Huoxue Jiangzhi Baogan decoction on MTP

ACIERA B B C I LR NEPRIT % 6. 84 g-kg ™' 415D, LK%
MR NTi% 13. 68 g-kg ™" 45 E. i ML 4 NG 4 T % 27.36 g kg ™' 45 F.
BRAT R A (E2~3 ),

B1 FEERFZNABRFEAKLFREENEmM (HE, x200)
Fig.1 Effects of Huoxue Jiangzhi Baogan decoction on liver tissue

pathology in rats (HE, x200)

P4 2 0k TS A7 2 7 JET 40 i i e A R B R 2 55

32 I 400 0 1 6 DA B i JBE AT At B (L UKL L IE

DB MTP 32 57 i 40 5 A7 T A ) 33k, B o B

RIS . SIEW 4L, BRI MTP 3% 3k B 0 8

(P<0.01), Z5A G0t E 0 SR, i

L RN ORI i 0] B2 A Wi B3R (P < 0.01)
FEX WE2,%3,

B2 FhmMEERFINARFELAR MTP EARENFEN
(SP, x200)
Fig. 2 Effects of Huoxue Jiangzhi Baogan decoction on MTP

protein expression in rats liver tissue pathology (SP, x200)
3.6 XJRBUFHZ MTP mRNA Rk 5I1E

- 112 -

protein expression in rats liver tissue pathology (x +s)

2H 51 A n MTP

/gkg !

EH - 10 0. 559 0. 009

A - 9 0.331 £0. 006"

1% I B AR O~ TF 1 6. 84 9 0.380 £0.016'>
13. 68 10 0.445 +0.017"%
27.36 10 0.550 +0. 006%

a5 B 1.67 9 0. 549 +0. 006>

AL A, Y 2 KRR R 2 MTP 3% 3k K F- K R
(P<0.05)  HPH Z BTGt L, SHMA
oA, 25 5 i 2 AR T R 20 MTP 323K 7K 7 AN [A]
JER b, DL R e 4L R T R B (P <
0.05), 2RAGI v EX. WK 3, K4,

MTP

-actin

A B C D E B

B3 i FE RS 4R BT % 33 K R BT AE 42 48 MTP mRNA R 3% B9 %1
(SP, x200)
Fig.3 Effects of Huoxue Jiangzhi Baogan decoction on MTP mRNA

expression in rats liver tissue pathology (SP, x200)

F4 EMMEAERAFZ X RBFESHZ MTP mRNA R % #
(x%£s)
Table 4  Effects of Huoxue Jiangzhi Baogan decoction on MTP

mRNA expression in rats liver tissue pathology (x +s)

25 5 Rt n MTP mRNA

/g-kg'l

IEH - 10 1. 150 0. 446

R - 9 0. 159 +0.053"

T LB R LR 6. 84 9 0.374 +0.117"
13. 68 10 0.554 £0.173"%
27.36 10 0.824 +0.102%

R B 1.67 9 0.794 0. 094%
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4 iTit S, H DL R R B 2 . R W] HIBD R

H AT, A NAFLD /) & 9 ALl 5 it 4% AR
I I HR I A DR 2R VR % T A A1 % B AR
(VLDL) % fnft iz Je L BB MR 22— iF 5
FWA Y MTP & VLDL A i, 43 36 025 ik 72 Y R i
fitf, 25 T NAFLD ) &/ &k J& . MTP J& 477 T 41
JHARACRE A (= B R v K A R P JB N ) 9 A —
g R 4% 12 2 1. Wetterau %5 B 5% & Bl MTP B A
I TG FnJH [ BEEE (CE) #sfE I E a5, b
J& B i 44 oA MTP, 1E— 25 F 5% IF 56 & 32 28 43 4 78 T
LA L R B R A AR R, MTP 3 0 8 Y
ApoB-100 F1 TG (¥ % i /- 5 VLDL % & B 1 43
W, MTP 24k 3 A5 & 11 B (apoB) Z 5 XM S
5 TG #%iz J¢ VLDL 4% N TN B N & H, 2
BEAC PR EENERAEEEAT .
NAFLD B, JiFIlE MTP % 5% 3z BH % 15 )8 % VLDL fy
A BRI G W SR, TG 52 S IE A% 38 5 A2 BEL, AT
o7 | RS 40 L PN i T 1 S R i — 2 kR Dy T E
(g s A L BH Ik MTP it B4 A 1T LA 356 5 BT 10 g
Wi e . AT, 1% 2 S R B IE ] MTP 3 K K 5F-
T T % T L 5 e R 25 K e B A AR, I8 A
#£ NAFLD % A= % st #2 b, o o 3 35 5% 12 % A
MTP ) 223k , 1 17 98 547 JF Wk i 55 %% i2 f1 VLDL (4 &
B4y WASF- A5 , T RE - NAFLD 9477 ekt . A SC i i
€ rf R I B 25 R R, B 4] K B TG, TC, LDL-C
BEIEH 41 BH B Th i, A0 AT B8 5 A 2 R BRI 2 4
MTP mRNA J & FR R A &, MTP 335 i 2
VLDL £ p 1 43 3 25 8, TG % iz 3 3 2Z B 3L TG
ETHE  AERF A MTP &2 5 VLDL %5 it i) 5C 5
A, VLDL A I J& 2/3 A% o AIK % B i & A
(low density lipoprotein, LDL) """ | A I 22 % Wi, %% 5
LDL-C Al & 25 38 157 o JHF UG 2L 4 02 L 558 T D, A6 76
YRR A8 R ™, T RE D MTP %32 D g s 55 = 80
PG B A B 9 S5 0 e B, 4 T 3 IR IR A AR 1
1M 5 1R AR AP . S 4146 F1 PCR &5 534 /R | 4
U2 A U040 MTP mRNA J2 75 [ 4555 i 2R 1L,
2 HIBD %3697 J5 A R ) 4 MTP () 3 35 5 78 R
[ FREE b TR ARLZH, AR L AT fg 55 HIBD I+
P8 MTP R ) 22 15 6 VLDL {9 4 BRI 43 Wb 3h 745 26
A5 2 W0, v I G 5 & B, Ik TG ¥ i3 i JF
FI R A G, AR ILIGHFFT 45 R 45 B8 HIBD 78 A [
PR B W BEAIC NAFLD K BUIF IR B & & 48 85, okt
JFF B 0 78 P F2 B, 78 MTP mRNA J 8K 4 £ ik K

X R R K B 55 NFALD A 547 0iG 7 /EH L TR
A )25 46 77 HIBD W] fig 238 i b i NAFLD K B
HELMTP )Rk, i TG, TC iz, k#% 1 1
NAFLD iy 25 3 A4E . [A otk 28 3 #E D MTP ] RE 2
HIBD Bjjif NAFLD —/~A Aij 5 09 4F B8 A5, o &
AT A RGBT MTP % iz {5 5 38 #% 0 rh 2 24
WEFE$R AL A9 AL, 2448 HIBD 337 NAFLD 51 fig
JE 27 TS [R) 245 A T A IE AR m 25 L i LA 6
BRI ML A 2 Z ARG — 2 T .
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