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Abstract: Objective To explore the protective effect of Jingfang Granules (38]F5 #i4i) on isoproterenol (ISO)-induced acute
myocardial infarction in rats. Methods SD rats were randomly divided into control group, model group, propranolol (10 mg/kg)
group and Jingfang Granules high-, low-dose (32, 16 g/kg) groups, with 8 rats in each group. Rats in each administration group were
ig corresponding drugs once a day for 14 d, 2 h after administration on 13th day, except for control group, rats in other groups were sc
ISO (85 mg/kg) at multiple points, and control group was sc same volume physiological saline for two consecutive days.
Electrocardiogram was used to observe the changes of ST segment. Left ventricular ejection fraction (EF) and fractional shortening
(FS) were examined by echocardiography. Hearts were collected and heart weight index (HWI) was calculated. Pathological changes
of myocardium were observed by hematoxylin eosin (HE) staining; Infarct size was measured by 2,3,5-triphenyltetrazolium chloride
(TTC) method; Activities of lactate dehydrogenase (LDH), creatine kinase isoenzyme (CK-MB), aspartate aminotransferase (AST)
and levels of total cholesterol (TC), triglycerides (TG), low density lipoprotein cholesterol (LDL-C) and high density lipoprotein
cholesterol (HDL-C) in serum were detected by automatic biochemical analyzer; Activities of superoxide dismutase (SOD), catalase
(CAT), Na*, K*-ATP, Ca®*, Mg?"-ATP and levels of malondialdehyde (MDA), glutathione peroxidase (GSH), reactive oxygen species
(ROS) in myocardium of rats were measured by kit; TUNEL staining was used to observe the apoptosis of myocardial cells in rats;
Nuclear factor red blood cell 2 associated factor 2 (Nrf2) and heme oxygenase-1 (HO-1) protein expressions in myocardium were
detected by Western blotting. Results Compared with control group, ST segment in lead II of Electrocardiogram in model group was
elevated upward (P < 0.01), indicating that the model of acute myocardial infarction was successfully constructed; EF and FS were
significantly decreased (P <0.01); Activities of LDH, AST, CK-MB and levels of TC, TG, LDL-C in serum were significantly increased
(P <0.01); Activities of SOD, CAT, Na*, K*-ATPase, Ca>*, Mg?*-ATPase and level of GSH in myocardium were significantly decreased
(P <0.01), while the levels of MDA and ROS were increased (P < 0.01); Myocardial tissue showed significant pathological changes,
myocardial infarction area was increased (P < 0.01), apoptosis of myocardial cells were significantly increased (P < 0.01); Nrf2 and
HO-1 protein expressions in myocardium were significantly decreased (P < 0.01). Compared with model group, EF and FS in Jingfang
Granules group were significantly increased (P <0.05, 0.01); Activities of LDH, AST, CK-MB and levels of TC, TG, LDL-C in serum
were decreased (P < 0.05, 0.01); Activities of SOD, CAT, Na*, K*-ATP, Ca?*, Mg?"-ATP and level of GSH in myocardium were
significantly increased (P < 0.05, 0.01), while the levels of MDA and ROS were significantly decreased (P < 0.05, 0.01); Pathological
changes of myocardial tissue were significantly improved, myocardial infarction area and apoptosis of myocardial cells were
significantly reduced (P <0.05, 0.01); Nrf2 and HO-1 protein expressions in myocardium were significantly increased (P <0.05, 0.01).
Conclusion Jingfang Granules can protect the heart by inhibiting apoptosis of myocardial cells and oxidative stress injury.
Key words: JingFang Granules; isoproterenol; acute myocardial infarction; oxidative stress; cell apoptosis; nuclear factor red blood
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1 FIBFRIY AMI XE/OEESHEBIFM (X£s,n=38)
Fig. 1 Effect of Jingfang Granules on electrocardiogram parameters of AMI rats (X = s, n =8)
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®1 HIPTHRI AMI XR/OAEIRERIRIND (X +5,n=8)
Table 1 Effect of Jingfang Granules on cardiac function of
AMIrats (Xxs,n=38)

Hal  FlE(gkeg™) EF/% FS/%
pagisl — 75.05+6.83 44.61+6.34
it — 23.51+4.39"  16.76+8.65"
EEEIE IR 0.01 66211734  37.411+6.09*
3R By A 16.0 50.85+4.47"  26.57+2.81"

32.0 60.53+1.43"  32.841+0.86"

S5xfi R #P<0.01; SHEBALE: "P<0.05 *P<0.01,

R
#P < 0.01 vs control group; *P < 0.05 P < 0.01 vs model group,

same as below tables

FRIBH L 16 g-kg™!

] W ERIIR

B WEEIEIR
2 FIBIFALXT AMI K EOREThRERI RN
Fig. 2 Effect of Jingfang Granules on cardiac function of AMI rats
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FRIR L T S 2 A O LB L. SR b, A
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64 B
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go
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YRR ORER 2% 16 32

R IFIBT R (g ke ™)

E 3 FpFFRINT AMI RRE/LBEFZS (A) RDBEESE (B) BIFME (Xts,n=28)
Fig. 3 Effect of Jingfang Granules on cardiac morphology (A) and cardiac index (B) of AMI rats (X +s,n=28)
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Fig. 4 Effect of Jingfang Granules on myocardial histopathology of AMI rats (HE, x 200)
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Fig. 5 Effect of Jingfang Granules on myocardial infarct rate of AMI rats (X £ s, n=5)
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3.8 FIBFERXT AMI KEU/OAL4EZEH Nat, K-
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Na*, K*-ATP F§fl Ca*, Mg -ATP [ f& 4k 740
ML Ca IR FE IR B SR, 25 5 1) v K AT ] 3 g bk
O VBRI . Wk 5 Fw, S5x A g,
R ZH R RO UL 2 Nat, K*-ATP figfl Ca*',
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FLER, SR 250K RO LZHZH Nat, KP-ATP B A
Ca”", Mg?"-ATP B LS B2 = (P<0.01). 3K HH

®2 FIFHBK AMI AR IUEF LDH, AST 1 CK-MB 5EMHAIFM (Xts,n=8)
Table 2 Effect of Jingfang Granules on LDH, AST and CK-MB activities in serum of AMI rats (X +s,n=38)

2H ) HE/(g'kg™) LDH/(U-L™) AST/(U-L™) CK-MB/(U-L™
xof — 240.021+30.25 75.86+£9.12 391.01+38.19
LAY — 1 600.424141.87# 391.224-35.44%# 1 480.624-308.81"
2RI IR 0.01 834.13+71.87" 100.04+17.01* 720.63 +81.87*
317 AL 16.0 1 082.25+85.09" 127.43+7.86" 801.66+149.65™
32.0 819.434102.12* 109.26+31.81" 547.824104.85"

#=3 HIFFEKIXT AMI AR ME9 LDL-C. HDL-C. TC 1 TG KIS (X+5s,n=28)
Table 3 Effect of Jingfang Granules on LDL-C, HDL-C, TC and TG levels in serum of AMI rats (X £ s,n=38)

A HE/(g'kg™) LDL-C/(mmol-L™) HDL-C/(mmol-L™") TG/(mmol-L™") TC/(mmol-L™1)
Xt iR — 0.36+0.05 1.360.09 0.5240.05 1.66+£0.11
A — 0.91+0.09% 0.85+0.08" 1.4940.52# 2.10+0.16%
2RI IR 0.01 0.54+0.06" 1.134+0.07" 0.98+0.13" 1.8240.10"
3117 HUAE 16.0 0.61+0.05" 1.144+0.10" 0.96+0.07" 1.8240.13*

32.0 0.5740.08" 1.16+0.09** 0.9840.15" 1.64+0.38™
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Table 4 Effect of Jingfang Granules on activities of SOD, CAT and levels of MDA, GSH, ROS in myocardial tissue of AMI

rats (Xt s,n=28)

i FlE/(gkg) SOD/(U-mg!) CAT/(U-mg') MDA/(nmol'mg!) GSH/(umol-g) ROS/(umol-mg™)
payil — 200.26+30.26  28.85+2.39 3.24+0.46 8.97140.63 139.414+10.51
LAY — 90.28+19.57%#  15.9041.73# 6.23+0.73% 4.9040.56% 331.04£52.72%
2RI IR 0.01 12030£7.16"  22.83+1.86" 3.7240.63" 7.09+0.60 245.41+39.38"
El1sg b 16.0 105.45+6.13*  20.53+1.81" 4.46+0.88" 6.40+0.89 262.65+36.38"

32.0 136.20+16.59™  25.711+4.96" 3.23+0.57" 7.114+0.40* 215.67+13.62™

*5 FIPFRIS AMI KE/OHELRF Na*, K-ATP EgH
Ca?, Mg*"-ATP BSE RIS (X £s,n=8)

Table5 Effect of Jingfang Granules on activities of Na*, K*-
ATPase and Ca?*, Mg?*-ATPase in myocardial tissue of AMI
rats (Xt s,n=38)

IR 5 R AT A RO AMI K BCC ILZE 2R Nat, K-
ATP BEA Ca2, Mg -ATP BEEE, O -
3.9 FIBFBURIXT AMI KB ORI BEA T RS20
WK 6 iz, SRR, BRI R RO ML
MR- R EZET I (P<0.01), RpHURER)S

F&/  Na', K'-ATP i/ Ca®', Mg?"-ATP fi/ NN .
45 ("fl) VoL e wLy W R, SRR, RAER
gkg : : N
o UL R T2 2 4 (P<<0.01), FKHH
XTI — 708921410677 2304.59+178.84 ‘EE}}@%L i /h"—ﬁgﬂi N %Hﬁﬂgﬁ
1R —  1856.17£241.03% 1539.29+59.57% FURL A9 A AR AMI KRG LA T -
WIK/R 001 3230184853107 1915.57+18224 310 FIBHHURLYS AMI KEUOAIZELR Nrf2 71 HO-1
FIBERL 160 2 672.88+257.55" 1890.74492.29" E=E vl
320 351430£502.71" 1997.31+23.40" w7 s, SxTRRA bR, BRI K RO AL
#i
60 -1 l
o\o sk
X200 >
DAPI Tjr 40 1
'@ 3k
20_ - kok
M
eree O_j T T l
X ORI 16 32
16 3 WoR B ERL (g kg ™)
IR R/ (g kg ™)
E 6 FHIBFEALXS AMI KB CALZARATHISEN (X+s,n=5)
Fig. 6 Effect of Jingfang Granules on apoptosis of cardiomyocytes in AMI rats (X £ s, n =5)
2.0 1.57
Ner2 (D S S e | 6.8>C10° 5@ 33
— ﬁ 157 X 10
4 = ok = o k%
HO-1 3310 £ 101 o = o
— ﬁ = 054
, g 057 i iﬁ ‘ #
B-actin 4.2X10 Z o
0 = 0
X Y EEKOK 16 32 X R 2K 16 32 X AL EE 16 32
IR/ (g kg ) IR HBIBR(2 ke ) IR “J FikiA(g kg ™)

7 FIBFEAINT AMI KEOA4EZE Nrf2 1 HO-1 ERFRIEHE

M (X+s,n=23)

Fig. 7 Effect of Jingfang Granules on Nrf2 and HO-1 protein expressions in myocardial tissue of AMI rats (X +s,n=3)
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ZHZH Nrf2 1 HO-1 £ FRIA KT B R IK (P<
0.01); SR LE:, Feh 25K R 0N Nrf2
A HO-1 2 ARIE KP4 83 T+ (P<0.05.0.01).
22 01 o ks ] B I % Nrf2/HO-1 3 #% K Js
HUAARSE A SLIECRI 20 B T2 7K, D O LT I 453473
4 g

AMI S I PR L —Fh St i e i, I
RIGRBE FTE, BRI E N4 ar R,
HAT AMI 19 E 2697 F B M OB AR RS &6
I JE R I X AT PR, AT IMLIE B R0
JULAN B mT 3 et — 2 i, TREH RO IR
Wy, X T EFHB TG AMIL 259, SN
B PR E R R A RN LA I AE ), AR ) AMI
HETY Sl PR B AL, HEERRITE. 3
FEToEAR . BEARRE SN, IR NS IR
S AMI vJE N T ORI 239 I R RN A
(bR HEA AR,

AMI HJ AR “ R Yok, 1Ey7 0L “iR
e, BAIEM . FHp R T
RERI (AR TTY, Tl BiS ZiE T RIE
Abs BT SEHIARCRIHE NS AR, RS
i, FHBE BT 2R RE . HEAMRFRIK L%
Wk, EHE R LRSI, RS, FHE
Bd, HESDAEMR IR, AT R R AR I
FREROIRAS, KON RIECRYER . DR 25 B 220 72
WAESE 7 IR R R A AR G RS A A
BUR. PURIER, COF ZNHTHTINE NS E
PImUsl,

TEC AR, O BRI R S FH A DU
Bt M AMI RAR, SHBLOHE ST Bk i
U, w ST B AR A B ] B A I o LR BE 1
T R o S O Bl R A IO I Th e Y B T
0B ) BF R FS 5 A O ik 2 REAS DU (1) 25 22
febr, SO AS A, EF A1 FS 2K T 1E
WA AWFUAI, A KROHBEE ST BEE
A (>0.2mV), EF Ml FS & &A% J0I17 Bkl
BERCOHBE ST Bias, HHEFA S T EF.
FSH, FRUFRIBHBRL A IERIIER, aljEd 5
PR BRSO WL A5 A -

M UR AR B A AERT, oL i RS0 380 A AR
A Co LR RE TR i, Horh CK-MB. LDH Al
AST W& 0T DU e i 453 45 (O FE R . tb4b, g =
w2 O U A R0 B WL fE R R 2R, R AR it 5

S EUR BAE SNk A E DTN, R kO U ZE
FR R AT, R B AR JRAN 2 AL o JUTL P L 453 £ f10) B 22
K2, O VLA P Ca? i P T iy T A Lol 4 70 A
ARG, O UL AR T 3 B ATP [,
L FEUCAHRIR RIS, o LA A B RN
BEIRAEAERFAMI N Ca? IR B2 77 TH B S B E AN,
TR T 5] DA M N 1) Ca? kY, 1 5] O L
UM T, S A R R P I O R R L
M- 24 1 B MR 7 - 55 T B8 A Cadenylate cyclase-
adenosine cyclophosphate-protein kinase A , AC-
CAMP-PKA) {5 5 Tl B 1M A 45 10 18 1) B RR AL,
BEMAE Ca? NI IN- T BB H . AHE T R IR B
RORE AT AR LS PO AR &8 (CK-MB. LDH.
AST) iEPEAI TC. TG, LDL-C /K°F, Ft# HDL-C
KV, JEEIEIN Na*, K*-ATP F§AI Ca2*, Mg?*-ATP
Bl 1ok R A O DR AP A FH

FULNIIAE AMI RO T R ¥4 EEER,
KAEEEMHREE LIRESFESHHEN W
JE I A, AT E I A R Ao JUTL 4 i
F5 SRR U UL L 0 SE A SR R 2021 L
2 0 £E S RO AR b 22 AR ROS, X 4 i P
fREE 5T DNA &R, JHA e8neE
R R A4k, 41 5] 4l SR FE A 2221, MDA
72 ROS [ —Fhiase AR, & 1E N2 A AR DT R
AT A ) — MR SR B, BB IR
3 51 EARE A AL ST 580 MDA 720 L
FfL 23], SOD. MDA. GSH Fil CAT %5 | th#:3%
R PUA L RGNS — 18R 2k, SOD @ HfAET
R, S I A A SO B E AR . GSH
T I 9D 1 S A SR I e AR AR DR A 4 L 4 32
ALt CAT £ —FhIURIKIMLER, AIfENE
PR AL LT AR T R R, TR Sk
BEWINONIZLZF SOD. CAT %1% & GSH 7KF,
F&AIC ROS F1 MDA 7KF, 15 B 0I5 S0RE P LAS i
WPTEALBRE I, 0BT E B EE SR B TS A
I, PRI IO LA 24251,

AT RRAE LIRSS AMI 13295
FRALH, n] S i X AN Ek i S o L gn e se T,
TR N AMI, H 55| ot 713520, 41 )
TR 2 EE RS, @S 5% A R E
M. ZTFFEEY, Nrf2/HO-1 2 4ERE O L40
FALIE R RS I S Sl . Nif2 2 —Fh 5 5L
W JFEA R R T, RN A R ER . £
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AFURZE T, Nrf2 5 HANHI7 Keapl 1E 5 — Rk
SEEEA T, FEBR B 54 R, Nrf2 5 Keapl
BN, 5N PR A R R TT A
(anti-oxidant response element, ARE) &5&, 3t I
W HO-1 SAHSKRHU AL PRI A3, AT 4100 1) 4 e
TS AWFFUEIRRN], B RORL AT &2 FEK AMI
REOUAIRFE T, EROUIZZ Nrf2 F HO-1 &
FRIRACT, R WFHIBTRBURL AT BB Nrf2/HO-1 38
B, ATIHIEIGEME T, gk Co LR A5 4%

gx BRIk, IR RORL BE A% i ek /b O U LRE BE THI
ML PO ULBGEE L. S50 B d iSRRG S L, 0
ML T, AT AR T R At CoJULA5 5 1 T
PEORIE T, FeAE AL AT e v 30 Nef2/HO-
1 15 5l R 2 A B A R
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