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[(FZE] B HOTE TSR R 4007 B I 220 J7 (XBF) Bl O U BE IS O 28 314 R R0 D Be i 4 T B MLl o
T3 AT R A Wistar KR PE OB, 20 B XBF(1.22 g-kg ™ d "' )4 JHJ5 , WgE XBF XF Kk RURAE 0 EFE 5080 52 ,
70 B WSRO DI RE AR Ak, 5 B A b A PP A0 IE IR AR AR Ak BB IR A E W B 9% (ELISA) 3% Bk 9 IR 38 X -0 ( TNF- ), 40 i A
F-6(1L-6) ,TL-10 55 48 g 58 5E K ¥~ 19 28 4k, 4 92 41 A R 48 1 4 328 B ¥k (Western blot ) ¥ 4 2 it 2 iR 45 1 -3 ( Caspase-3) #ll
Caspase-9 B R IKXHIM . SR SRR LE, XBF 4 K BA 77 R & 0 A BT s, 220 = 31 1 43 80 (LVEF) B B 3 & (P <
0.05) , 7 = £F 5K K AR (LVIDd) ; 76 % W 4 K A2 (LVIDs ) B 88 45 /)N (P < 0. 05 ) ;95 B 27 45 A5 17, XBF 28 K RO JUL 200 i 78
WD HEP AR 5 WL 35 R SE 4 R BR S A 3550, 48 i 170 0 e 3t 2 A4 B S0 0 20 5 0o UL 440 L 2 6 7R 0 285 g 175 4 T S8 4, U 3L
BB B A XBF 41K BT TNF-o, IL-6 3 35 7K F B FH FEAR (P <0.01) ,IL-10 £ ik 7K F B & F+ & (P <0.05) ; it 4h,
XBF 21 K R0 MU S Caspase-3 I Caspase-9 25 [R5 W T RE (P <0.05) . €518 : LUVE HE I 1% % 41 75 19 XBF BE4S B W i
HORE O EEHREACIIEE, HEE O I REE I ALH 5 XBF £ # .0 % B 1Y RAE 1 TNF-o T3, M) 1L-6, £ 4= 1L-
10, #1 Caspase-3 Fll Caspase-9 [f) 3545 H ZAH XK .
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Effect of Xuanbi Antong Formula in Improving Ventricular Remodeling in

Myocardial Infarction Rats and Its Mechanism
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[ Abstract | Objective: To evaluate the effect of Xuanbi Antong formula (XBF) on ventricular remodeling
in myocardial infarction rats and its mechanism. Method: In this study, the acute myocardial infarction model was
established by ligating the anterior descending coronary artery in Wistar rats. After administration with XBF
(1.22 g-kg “d ") for 4 weeks, the effect of XBF on apparent signs and cardiac indexes of the Wistar rats were
observed, the left ventricular ejection fraction ( LVEF) observed by Doppler ulirasonography, the changes in

cardiac morphology were observed by pathological examination, the expressions of tumor necrosis factor-a
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(TNF-a) ,interleukin-6 (1L-6) and IL-10 were detected by enzyme-linked immunosorbent assay ( ELISA), and
the expressions of Caspase-3 and Caspase-9 were detected by immunohistochemistry and Western blot. Result
Compared with model group, the survival conditions of rats in all treatment groups were generally improved after
XBF treatment, LVEF were significantly increased ( P <0.05), both LV end-diastolic inner diameter ( LVIDd)
and LV end-systolic inner diameter ( LVIDs) were significantly reduced (P < 0.05). Pathological examination
showed that the myocardium degeneration of the rats treated with XBF was decreased in a good order, the
myofilaments were complete, the gaps were more uniform, and the interstitial collagen fibers were significantly
reduced. The mitochondrial structure of cardiomyocytes was significantly improved, the ultrastructure was clear,
and the arrangement of myofilaments was more regular. TNF-a and IL-6 were decreased (P <0.01), and IL-10
was increased (P <0.05) in rats treated with XBF. The expressions of Caspase-3 and Caspase-9 were descended
in rats treated with XBF (P < 0.05). Conclusion; XBF for ‘clearing heat, promoting blood circulation and
removing phlegm’ can significantly improve the LVEF of rats after ventricular remodeling resulted in myocardial
infarction. The mechanism may be that XBF can decrease and inhibit inflammatory factors for promoting ventricular

remodeling, such as TNF-a and IL-6, increase inflammatory inhibitor IL-10, and inhibit the expressions of

Caspase-3 and Caspase-9.
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Caspase-9

SR WU SE (AMI) J2 Hh T 5 4R 30 ik A A 7™ B
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IL-10 25 52 AE 40 il K 5 7K S 1 iy A% 5500 5 7™ 5
WM, TNF-o 0] L3 1o 380 4 0 40 3 it 3 3h
GRS, AN WO AR S O = A TL-6 ALH A2
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RLARSEF PERE IR, D BE 57 o, 5 2 ATP A s b
PR BCRE R BN A 2, e A O L AR i 4 T,
FEAR W LA -0 CHEF 3 72 vl DUE A %2 2
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oL A& IEYS SCXK (51)2015-0007 , 28 [ =
Bre e )" Z T E R S & i & (it
2015ECO35-01) fit e, P EAE B Z Bl 2 A K3 W)
W9 FE T R N B 2R R SR T rh E R E R A BT
ITEBEsh Y B, E N RFFEEIRES (25 £1) C, &
FARACAS S B, o v ) ek R 7%

1.2 {Y#%  SSD-5000 7 Z 3 ¥l /5 (% ( H 4< Aloka
o)) s AU640 #4 7 Bl 2B Ak 4 B A, IX-70 7Y 5]
PG WA EE ( H A Olympus /A #] ) ; PowerLab #1 £ &
AP0 F AL (K F] W Adinstruments 4 &] ) ; ST
5020 A F B Yo G AL (FEE Leica 23 7)) s MK3 #l
Jif A5 A (35 B Thermo 73 ] ) ; VE180 Y /)N HU 55 36 &
HL UK Al , VE186 Y 5% IRAL ( F i R Be R A R &
Al ) ;DS-Ril-U3 A% 6% W i s 15 & 48 ( H 4% Nikon
2y ) ) s JEM-1400 2337 5 f 7 W Gl 58 ( H A JEOL 2
Al ) s HX-300 7Y ZJ) 4 WF W AL (1l #5248 33 4 1 A BR
Al

L3 2y 5iH XBF hrh E o BER AR %]
B2 e B 245 BiF i O AL 5 R A A (b 28 b i 5t
Tl 25 A A A, LS AAA9286 ) ; B-IL B & H
(B-actin, It THEEMAEMHARARAA, 185
TA-09) ; FLTL IR Caspase-3, Caspase-9 , B R i 48
e BEFR L TR B Pt (3 Cell signaling A ], 5
435 Sk 15120618, 15110720, 16010108 ) ; & [ i %4
fif (b 5t 00 B w1 A ) BB R & L i S
POO1) ; BCA & [ I s 30500 & (b e e o it 22 A= )
A A L5 02912E) ;1L-6,1L-10, TNF-« fifj B¢
G P W B3 58 ( ELISA) 3 551 & (Ae o 5 R A8 9 5 R
et A BR 2 |, i 45 43 il o 21543652, 15072221,
23122470) , HAx 500 B Sk [ 43 B 4k

2 FiE

2.1 KREUCHBIAR ST AR 4R SCHk[9-10 ] A i
WEFE 45 Ty it 2V WURE BE KBRS A . Wistar K B
PRI, hR5 5 10% 7K & U 28 18 1 1 5 2E 47 JRR
FiE(0.33 g-kg "), M B & 2, B K BRI BRI T
ARG BRI, AR AT LA B R0 R K0 JE 5 i 43
B4 HAm ARG A B F AL, 17 5 B v,
WE A 8 mL 45K 70 YK/ min  WEIZ R 103,
ML AR S ORE RS, D AR AT T B
AL A R R ZE WS 3 ~ 4 il i) I g, R AR BL I BG: 2%
FTTF Wi fis | 22 58 00 Wk, 285 4Ltk 8h Bk i b 52 . Herp
FAR ALK B0 AR [R50 22 AN 4L 5 00 A A5 A
AL IG B RS G WUZ B Bk . BRI e
Z5FL T O O WUB A I [ s B BT ST B i A7 1k

BEEESHm E(REY Z/0HE 2 mm) ; BRI
S BR PR E , AR T & B K BRG %8 <350 bpm 5 A7 .0
KW B MRAREE # L5 L5 O WU o oK 1 5 o AR
o ST BE R & R BIBM BF RISE T s RJGRT 3 d
B KRR R T 5 8007 75 55 2 DA B IR g o

2.2 A RYy TR ALK AR AETE K R
BLor A M8 F AR 4, B8/ 4, XBF &, A, K &
(2.44,1.22,0.61 g-kg '-d ") 40, XBF 5|4
WG 70 kg A T AN A5 R0 B (A % R
Proas) , w70 & o BN SR B 2 A% R A R
BN GERR 0 172 £5, 0. 5% R W JL2F 4 K 4l
TRV R A TR B VR L BT R AL R A A 41 4 T
F0.5% RWPEAFHERMKBEWHESE, 10 mL-
kg ' RIGIHEEG 2 h JFUR4G2Y, IE % 45 THAOK 5
Tl Ak, Xt P O A ASE D B ) K B 5% 28 L, g K
1K,

IE RS o 4, 8 ARG 76 K BB AL M T
R BRI, RAEE R4, XBF 41,4 15 B, RE
W F A 4l N 70 kg R P A AR, N
9.00 mg-kg ™', XBF 4 i £ i 52 6 b I A A 2000 &
PEATSEH R 0. 5% ¥ Y 3k £F 4 25 4 K ¥ T AL
AR B S T ARG BRI A TR 0.5% &
F L 2F 4 KV HE 8,10 mL-kg ™' o fA SRR
Ry klal 2.2 10
2.3 XBF Xt0®EEMEMAMER L WL
XBF X0 2 SR B 4E T, e U R4, AL, R
FE5 FI 4, XBF 4145 4 21 K B, %K BRAARAE 28 4L |0
JE O £ 48 0 O T RE AR AR O WAL SO 25 24 55 45 Tl 45
PR UEAT WA
2.4 g WEKRE G GO
A GEEE PoKE RE RES,

2.5 L JEFEECR DN g0 B A A OR RUIK R
(W), 208 (HW) | Jf 4% JELT 2 3005300 I B

&% (HMI)
O S A = O E R (mg) /R (g)

2.6 LINRERIN  BUR IR & 41K BUT 10% KA
S 20 N I BRI M 6 B 4 B, AT 6 1 i T
Ve &, AT 0 8 75 K 2, 0B 22 0 2 AT 3K R 1)
(LVIDA) Rl 45 A 39 9 42 (LVIDs) |, 72 /0> % 55 1 53
¥ (LVEF) ,

2.7 WM B ARASAL BT dRRBAE Y B Oy
WL 4 R B S A KR 10% K& AR
(300 mg-kg ™) M I TE ST BRI IS L B E TR E A
A B0 BB B B 0 SR 2 4 R R B AR T
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(HE) % 8 1 5 #% ( Masson ) 4 €8 J] .0 JJE 458 3E 2H 21
Ja  HARH L -80 CLLMHAH .
2.8 MELEHERMWIEESE RIEHERE " 1§
ROkl HE e g0 L4 MOE 8281k s =
45 B vk 3 Masson B2 €5 0050
WA M F AR E , b h E R A= B ) & 1) BE B
o B == T B 50 Ao

T AL 37 G F AR AR LRI R A R . R B L
HEVHE M 5, # A2 BV A 2. 5% 1% Z
W HEA T [ [ 4 h DL b 1% U AR AR
1.5 h, i AW AR 22 v ik (PBS) IR VE 3 15 LA 1% B IR
B 2 b, 7553 5 FH RS B O BEAR R I 7K, A 8 AR
JE-PI R (1: 1) %3 2 h 7 H 2R E R 812 + 815 4
M 5 Ja ] Leica U1 F HLY) - (50 ~70 nm) , BJ
AT T35 e B AT WL
2.9 TNF-o,IL-6,IL-10 #&E K kil 4% B3]
S UL B A o B RS U R BRI v TNF-a, IL-6, IL-10 &
., T ELISA &Y 450 nm &b, DL2s (AL A % 5
HALROGEE A
2.10 s HA LK Caspase-3 , Caspase-9 25 H
2 B8t 9 4 b 4B B UE AT B /ET, Caspase-3,
Caspase-9 32 %2 3 35 F8 A7 76 0 L 40 M (%) LR, 7200

F1 XBF X OALEFR KRNI (x+s)

AT LAE SR AR (AR R A e ) .
A BH A 20 0 B 53 W O B2 TA 7R R 3R K- TA
A MOCHR [ 12 43R 1 7 i SRR T EE et
2.11 Western blot £l Caspase-3, Caspase-9 &
O WUH SR F A3 B, BC ] 10% 5 25 e, A il
HEEAFES AR, B, —HT(1:1000) B F, 4T
(1:1000) 55 , A ECL 2| 5 i 2 1 1, B8 A B,
B8 2 min, €, MK R TR iz Tmage ]
SI BT B R AT A Rl B R ER R X S R DA
H & FKEE/ N2 GAPDH JKEHE R .
2,12 geitsaor i SR SPSS 17. 0 B BE47 B ol
M, BT A B R v £ s 3R, R A] One-Way
ANOVA J7 20 el T K 36 547 20 ) FL 55, AS i AK
ERAH RSB P <0.05 AL
s,
3 &R
3.1 XBF HIZ4 R &k Mg R XBE X570 )L
REBE AR B 22 fifp 19100 JEE AT A0 U0 4 DR 4 D e 40 1 .
WUAEFE J5 KBl LVEF [ Wi 2 D B4 KR B, 4%
T AR TR Y 2 YAy B R OCR T DL R ) R 2
RO o B W, J5 S 9206 25 W R B O XBE rh 3R
(1.22 g-kg™'-d™ "), W1,

Table 1 Effect of XBF on cardiac function in rats with myocardial infarction(x +s)

24 51 n /g kg™ ! HR/beats - min ~" LVEF/% LVIDd/mm LVIDs/mm
BFA 10 - 472.25 £23. 14 96. 66 = 1. 85 0.63 +0.07 0.19 £0.03
LAY 15 - 483.67 +18. 74 68.27 £7.42% 0.71 0. 08" 0.47 +0.06%
XBF 14 2.44 454,83 +43. 43 86.75 £2.32% 0. 65 +0.05% 0.34 +0.08"

15 1.22 455.67 +35.51 89.73 +5.45% 0. 64 0. 06> 0.32 0. 06%
16 0.61 456.31 +60. 13 77.37 £3.48Y 0.68 +0.08 0.41 0. 03%

WS TFEARM LD P<0.05,2 P <0.01; SHEAH L P<0.05,YP<0.01(F2~6[),

3.2 XBF X KRB —MIE L i s2me A A 2 K B
FEEARIGE 1 RET:2 B, HATLIET . HIr
), BB T AR AL A, x4 20 KRR H A () 2
THIE B R AR, b DB AL 28 K BRUE
AR AR T, RAE A A XBF K RUEFIRS A
A B3

3.3 XBF X0 AUESE K RO RS2 m 51
FARY b, A5 80 20 R BRL O Ik 48 B0 B 1 R (P <
0.05) ; SHEARIZH A, R G R 41 A XBF 20 .0 ) 45
BRI/ (P <0.05), 5 FARHEE K TS
R, &2,

.74 .

F2 XBF 3 OAEFR KR OHEIEBAIEImE (v £5)
Table 2 Effect of XBF on cardiac indexes in rats with myocardial

infarction(x +s)

28 5] n Mk g kg™ DHEHSR/mgg !
BRFAR 15 - 2.58 +0.16
ey 13 - 2.80 £0.09"
e FE 2 F 15 0. 009 2.63 0. 12%
XBF 15 1.22 2.60 0. 07>

3.4 XBF ALONUBEAE K RO TIRERO B 5T
R Heke, B8 4k BLLVEF 5% F I (P <0.01),
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W E i RO E R R EFEH K (P <
0.01); 58 A4 I A&, 4863 A 44 K Bl LVIDd,
LVIDs #/B] & 45 /N (P <0.05) , LVEF p48 R B &g ;
XBF #H K B, LVEF B @ # % (P < 0.05), LVIDd,
LVIDs B B 45 /N(P <0.05) . WLFE 3,
# 3 XBF 3t ALREJE K B0 THEE B B0 (x + 5)

Table 3 Effect of XBF on cardiac function in rats with myocardial

infarction(x +s)

E=N
W n il %1 LVEF/% LVIDd/mm  LVIDs/mm
/g kg
BFELR 15 - 95.48 +3.06 0.58 £0.05 0.19 £0. 06
[ 13 - 68.32 £9.64% 0.76 0. 11% 0.50 =0. 09>

LA 15 0.009 0.68 £0.09% 0.42 +0.09>

XBF 15 1.22

72.85 £8.28

83.67 +5.41% 0.67 £0.09% 0.41 £0.07>

3.5 XBF Xf.0 WU FE K B O JIE 41 209 B K F 1 5%
M HE Ge (8 0] DLE R T AR 41K BLO WL 4H it HE 51
BEONRETE M RT 0L, 40 B ) BR AR O AT L2 8
ST R AL K B AT LA S0 LA SR BE 35
20 MR [ A RS AT B0 LT 4 VA R 0T S R T
e ) K B LA 200 L 0 0 L4 PSR BT, /b i
Y0 AR R PR IR T B, JR 0 ILET 2 HE B KL
XBF 20 A Bt IILZH 204 A1 25 AR X 4 4y 185 L v AL
A O LA IR BE , 52 4 MR I B 4% O WLET 4 HE 51
BRESE . SRR L, RIEE A4 F XBF 20 #R A7
IR & NS I

A BT BRI ; C RITHFILH D XBF 4 (2 ~6 [7])
E 1 XBF 330 LETE K RO AR REAFERF I (HE, x 100)
Fig. 1 Effect of XBF on heart histopathology in rats with

myocardial infarction( HE, x 100)

Masson 4% 6 0] ULAR T R 21 .0 JUL 200 i HE 2 458 Hy

HETE 2 M IV SR T 2 AT T S 0 A 5 AR 2 R
O WUZH R FE R AL , o0 JULE PR HE 51 A 8 5%, O
H BB AT R, 0 JUL AR D B R D A AR s S R
P, R 4B R 41 FT XBF 20 K RO LA 2UA W 30K
¥R AE W s o WLIE 2,

2 XBF xf0 ALAE 58 K BR o0 B 4B 48 B TR 4 48 B9 %2 T ( Masson, X
100)

Fig. 2 Effect of XBF on heart collagen fibrils in rats with

myocardial infarction ( Masson, x 100)

75 Gt FL A AT L AT R AL UL A 8 T 45 4 1
FE ARG SRR B SR R U ORI
ST (AR Uk 344 5 Ui DRIy 28 5 235 96 5 S R 21 S Ak i K
B 8 o0t R T Y, 22 L U AR 25 L 8 43 0
PR O AN iR 8 i NI S WS 1 53 T N
PN R A7 BB 1 56 1 B S 37 B IR, HEB A ol ZE L
SER B R RN, WU £F 4 ML 40 A 2, WU 254 R 3
RS UL IR s i, BB o T B 2R L, I 2t 25 5
FE T 1) 20 LR A 5 T 2R, S 43 R 28, AR AR IS U
IS ASORI ANV, 5 0 U 3 R B A v Ak S A 25 08 U
YA U o UK 4% BE ok, L 22 HE B R0, 3% 5,
FE A 55 | % S MU XBF 410 L 2% R 1K 48 1 45+
T AE LR A R B W 2, B e I B BT
T 0 AR GBI AT . ZoRLiR SR 4 A
HED R 55 o L HEF B2 38 5%, vl UL/ et e 1 A= o
LR LB, R FEE A 41 A0 XBF 4128 K7 R 45 44 ¥
530 ks . WK 3,
3.6 XBF X0 UREFE K B IMLVE 2 50E PR 19 5% il
SRFARA i, B R BV o TNF-o, IL-6 i
FEFE (P <0.01),IL-10 B EFEL(P <0.01); 5
BT ZH L3, R 4838 R 41 R BR iy v TL-6 1 35 B AR
(P <0.01),TNF-a B B AL (P <0.05),1L-10 K

<75 -
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B3 XBF WOAERKRONAREEREHRMmGEN BT, x
20 000)
Fig. 3  Effect of XBF on myocardial mitochondria in rats with

myocardial infarction ( transmission electron microscope, x 20 000)

WIS 2 5 ; XBF 4 K RLiE + TNF-o,IL-6 g
L (P <0.01) ,IL-10 B B F+ 55 (P <0.05) . M,
#4,

R4 XBF 3§ LEESE K BRI 7 2 A B F RIS 0A (x = 5)

Table 4 Effect of XBF on inflammatory factors in rats with

myocardial infarction(x +s) ng-L~!
bRy
418 n JE_I 116 IL-10 TNF-a
/g kg
WFEAR 15 - 53.18%3.65 42.90+17.23  123.44 £26.51
iR 13 - 126.66 +13.00% 21.09 +£11.92% 238.17 +46. 18%
FHELA 15 0.009  62.04 £12.63% 24.10£9.32  206.44 +36.88%
XBF 15 1.22  66.18 £+17.69% 39.67 +8.48%  177.38 +20.42%

3.7 XBF XJ.0 LA SE K B LR i - Caspase-3,
Caspase-9 1R IAM5Z M Caspase-3, Caspase-9 [
PR G (5 7 T 4 M3 b, S TR 2 A, R
4 Caspase-3, Caspase-9 FE H £ A T F F- & (P <
0.01) ; SEAVZH L, RHEE F 4, XBF 24 Caspase-
3, Caspase-9 [ KB HAH B B FFEAL(P <0.05),
WES K45,

%5 XBF #0HUETE X B0 A4 B Casp
AREIAWEIME(x+s)

3 #1 Caspase9 &

Table 5 Effect of XBF on Casp 3 and Casp 9 expressi 1A
in rats with myocardial infarction(x +s)

20 51 no HE/gkg™! Caspase-3 Caspase-9
®F A 15 - 0.21 +0. 04 0.23 +0.03
R 13 - 0.44 £0.04>  0.47 £0.02%
RIEXRF 15 0. 009 0.32+0.02°)  0.33£0.03Y
XBF 15 1.22 0.31£0.05%  0.34 £0.04

- 76 -

B4 XBF 3 0AAESE KR OIS Caspase-3 EHFRIEH M
(Hege Ak, x200)
Fig. 4 Effect of XBF on Caspase-3 expression in rats with

myocardial infarction( THC, x200)

A B
C D

B 5 XBF 3t A48 28 & 50 AL 48 il b Caspase-9 & (5 5 ik B9 2% 0
(FpEdfl, x200)
Fig. 5

Effect of XBF on Caspase-9 expression in rats with

myocardial infarction( ITHC, x200)

5 F R4 &, B84 B Caspase-3,
Caspase-9 4 [ R Ik /K F- 2 Fh i (P <0.01) ; 54
FIAH 3, <63 A 4H Caspase-3, Caspase-9 &5 (H %
KK B B TR (P <0.05), XBF 4 Caspase-3,
Caspase9 H 1 RB W FE FRFE (P <0.01), WE 6,
6,

4 Itig

ek PR 128 50 45 R TIE 52 5 42 98 7 AEIR T O
e L 46 i 37 I P 0 S YT A 3 A TE R
ER o B2 B 5L 40 45 51 W/R 20 A XBF (9 72 i
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Caspas-3 19 kDa
17 kDa

p-actin 43kDa

Caspas-9 17 kDa

p-actin 43 kDa

A B C D
B 6 RBAAEI KR UMM H Caspase-3 71 Caspase-9 & B &k ik
ik

Fig.6 Electrophoresis of C 3 and C

P P 9 expr i in

rats with myocardial infarction

% 6 XBF 3.0 ALAE JE & BR 0 AL 48 At v Caspase-3 #0 Caspase9 & 85
REMBM (5 +s)

Table 6 Effect of XBF on C 3 and C

p p 9 expressi in

rats with myocardial infarction(x +s)

2 5 n Flik/g-kg™' Caspase-3/B-actin Caspase-9/B-actin
#FA 15 - 0.18 0. 04 0.20 £0.02
(x| 13 - 0.45 +0.04% 0.48 0. 047
RHEEH 15 0. 009 0.36 0. 04> 0.40 +0. 05%
XBF 15 1.22 0.25 0. 05" 0.23 +0.02%
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