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Abstract : Objective

rats with model of myocardial infarction was induced by subcutaneous injection of isoproterenol, and whether YQFM is necessary in

To investigate the efficacy of different administration routes of Yiqi Fumai Lyophilized Injection (YQFM) in
the treatment of myocardial infarction by injection route. Methods A myocardial infarction rat model was prepared using sc
isoproterenol, and 70 successfully modeled rats were randomly divided into: model group (ig+tail iv 0.9% sodium chloride injection),
YQFM tail iv low and high dose groups (ig 0.9% sodium chloride injection+tail iv YQFM 464.3, 928.6 mg-kg ™!, low dose is the clinical
equivalent dose), YQFM ig group (ig YQFM 464.3 mg kg '+tail iv 0.9% sodium chloride injection), and trimetazidine hydrochloride
group (ig trimetazidine hydrochloride 5.35 mg-kg '+tail iv 0.9% sodium chloride injection); 10 rats in the sham surgery group received
igttail iv 0.9% sodium chloride injection, continuous administration for 14 days. Echocardiography was performed on days 1,3,5,7,
and 14 after the first administration. The contents of aspartate aminotransferase (AST), alanine aminotransferase (ALT), CK-MB, LDH,
superoxide dismutase (SOD), MDA, cardiac troponin T (¢TnT) and tumor necrosis factor-a (TNF-a) in serum of rats on 1, 3, 5, 7 and
14 days were detected by ELISA kit. After the last administration, the electrocardiogram of the rats was detected, and the heart was
taken out. HE staining was used to investigate the effect of YQFM on the pathomorphology of heart tissue. Preliminary evaluation of
the pharmacodynamic effects of YQFM with different administration routes on myocardial ischemia rats. Results In the experiment
of myocardial infarction rat model induced by subcutaneous injection of isoproterenol, the results of echocardiography showed that the
injection route was effective on the 5th or 7th day compared with the model group (P < 0.05, 0.01, 0.001), and the effect was faster
than the oral route, and there was a significant difference compared with the oral route (P < 0.05, 0.01, 0.001 ). The results of
electrocardiogram showed that compared with the sham operation group, the electrocardiogram was disordered and the ST wave
decreased after modeling. After administration of each group of drugs, the injection route was significantly higher than that of the
model group (P < 0.001). Compared with the YQFM ig group, there were significant differences (P < 0.01, 0.001). The results of
biochemical indicators showed that among AST, ALT, CK-MB, LDH, SOD, MDA, cTnT and TNF-a, the injection route had faster
onset and better efficacy than the oral route (P < 0.05, 0.01, 0.001). HE results showed that the myocardial cells in the sham operation
group were arranged neatly, and the myocardial cells in the model group were dissolved and bleeding. After administration of drugs in
each group, the dissolution and bleeding were reduced and the myocardial cells were improved. Conclusion Different administration
routes of YQFM can play a therapeutic role in rats with myocardial infarction. The tail iv route is better than the ig route, and it can
also play a therapeutic role earlier.
Key words: Yiqi Fumai Lyophilized Injection; myocardial infarction; cardiac function; vein injection; gavage; administration route
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3 &R BETE (P<0.05. 0.01).
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Table 1 Comparison of LVFS indexes in rats with different administration routes (X *s, n=10)
2H 5 FE/(mg kg™) LVFS/%
RIS EXPS 5K ENPS %14 K
BFER — 30.25+1.67  3050+2.07 30.88+2.23  30.88+1.81 30.00+1.51
it — 11.13+1.81"" 10.88+2.17"" 10.63+2.13"" 10.25+1.83™ 11.88+2.75™"
YQFM & iv 464.3 10.38+1.69  10.88+1.89  11.38+1.41  13.63+1.69%4 15.50+1.51%4
928.6 1088+1.46  10.63+1.30  11.88+155  15.38+245%#AA 175042 27##AA
YQFM ig 464.3 10.75+1.83  10.25+1.39  10.63+1.69  11.50+1.20 13.63+1.51
Nl HESES 5.35 11.25+1.28  10.00+1.69  12.63+1.06  16.38+2.39% 18.75+1.91###

S5HRFPARMALE: P<0.001; SHEBALLE. #P<0.01

##p<0.001; 5 YQFM ig ZALL%L: AP<<0.05 44P<0.01.

P <0.001 vs sham-operated group; P <0.01 *#P<0.001 vs model group; 4P <0.05 44P<0.01 vs YQFM ig group.
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K. mAEAMIEEE M EMEA LVEF BE &
(P<0.01. 0.001).

YQFM [ iv K. mflEH S ELLEE 7 K
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% 5 K YQFM  iv =it 84 LVEF B3 T (P<
0.001); FELLZHHIEE 7. 14 K YQFM & iv K. =77
#=4 LVEF B & (P<<0.05. 0.01. 0.001). i}
B YQFM J2 iv 41 YQFM ig 4LE TR, J73%
Bt

%2 TRAZHEEZEKXRRE LVEF $gkRrxttt (X £s, n=10)

Table 2 Comparison of LVEF indexes in rats with different administration routes (X *s, n=10)

il Fiilh=1j LVEF/%
(mg kg™ ERIPN EEPS 5K EN N ¥ 14K
EEN — 63.50+2.51 63.50+2.51 63.25+1.91 63.63+2.26 63.88+2.03
FETY — 28.13+2.23"*  28.75+3.69"" 29.38+2.92" 27.88+4.49" 29.75+6.41°
YQFM & iv 4643  28.38+2.33 28.13+3.31 32.25+2.49 34.75+3.28"A 37.88+3.18%4
928.6  28.88+1.96 28.88+3.72 32.25+1.98%AAA 371342 80%HAAA 4] 8844 76H"AA
YQFM ig 4643  28.63+2.50 27.13+3.40 29.50+1.41 30.75+2.31 34.25+2.96
SRR ith 25 fh ek 535 29.75+2.12 28.25+2.71 32.88+1.64" 38.13+2.85"* 41.88+6.01"#
SEFAR4E: *P<0.001; SHMA L. #P<0.01 #P<0.001; 5 YQFM ig ZHtt#: 4P<0.05 44p<(.01 A44p<(.001.

"*P <0.001 vs sham-operated group; #*P <0.01 *#P<0.001 vs model group; AP<0.05 44P<0.01 444P<0.001 vs YQFM ig group.

3.1.3 AFAGZAEFERNR E/A fBiaxttt E/A ATLL
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#3 TRBHERKR E/A BRI (X £s, n=10)
Table 3 Comparison of E/A indexes in rats with different administration routes (X £s, n=10)

y1l 7l &/ E/A

(mg kg™ ERIPS 3R 95K HTKR 914 K
TR — 1.20+0.03 1.20+0.03 1.214+0.03 1.214+0.03 1.20+0.02
e — 0.68+0.02""  0.68+£0.02"" 0.69+0.03"™  0.71£0.02"" 0.7140.02"
YQFM & iv 464.3 0.664-0.02 0.69+0.02 0.72+0.02 0.73+0.03 0.770.02##44

928.6 0.6840.02 0.69+0.03 0.73+0.03 0.7720.02##AAA (8] 40.01##aAA

YQFM ig 464.3 0.6840.03 0.68+0.03 0.71£0.02 0.72+0.02 0.76 0.02%#
RIR M e At gk 535  0.69+0.05 0.69+0.04 0.74+0.02%  0.79+0.02%* 0.85+0.01%#

S5HBFEARMALE: “P<0.001; SHEBALLE. #P<0.001; 5 YQFM ig 41LL#:: 4P<0.05 A44p<0.001.
**P <0.001 vs sham-operated group; *#P < 0.001 vs model group; AP <0.05 444P<0.001 vs YQFM ig group.

3.2 FREEHEROBE BRI
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Fig. 1 Electrocardiogram of different routes of administration
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2 ) £ TS P RRERES . 5B,
TELSZ555 1. 3. 14 K YQFM & iv K. =7 E4LR
i EMEEA AST KFEE T (P<0.05.
0.001); E4525%5 5. 7 X YQFM & iv ([KFI=4. £
Fig it & fh e 2 AST 7K 53 R B (P<<0.05. 0.001).
YQFM B iv K. =7l &4 AST /Kt YQFM
ig HHE R T AR, 5 YQFM ig 4LAHLL, fE4524

% 1. 14 K YQFM R iv k. m7lEd AST /K&
Z RN (P<0.05. 0.01. 0.001); fEZZ555 3. 5K
YQFM & iv fKF &4l AST KFEZETHF (P<
0.05). UM YQFM JZ iv ZHAH . YQFM ig 2H 250
P, ITRCELT

332 AEGABERNRALT KPR RS
W, SEFARME, BRI A 250 AR ALT
K EENE ETE (P<0.001), &4A254106 %5 44 24
(B 25 B T RRrES . SRR, fE5
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k4 TEABIRRE AST KEIEE (X s, n=10)
Table 4 Comparison of AST indexes in different routes of administration (X s, n=10)
y1l biilh=1j AST/(ng mL™)
(mg kg™ FLR 3R F5K ENS 14K
BFAR — 17.83+£3.27 16.88+2.67 17.01£2.07 16.85+2.66 17.76 £2.52
TR — 30.93+1.61™ 34.41+£3.29™ 38.01+£3.37™ 41.77+£2.93™ 41.61+3.19"™
YQFM & iv 464.3 20491 3.44##AAA 56 33+3.87#4 201243.94*#4  36.48+3.11% 31.351+3.83*#AAA
928.6 22.79%2.55%#AA 29.24+2.45% 34.17+4.25 38.91+3.40 36.871+3.12%4
YQFM ig 464.3 28.23+2.54 30.98+2.25 35.08+3.52 38.06£3.16 41.27+£3.17
R 3 A gR 5.35 19.1242.41## 25224359  3226+4.73* 36.47+£2.91*  30.11+3.13%*
SHBFEARMALE: P<0.001; SHEBALLE. *P<0.05 *#P<0.001; 5 YQFM ig 4LLLH: 4P<<0.05 AAp<0.01 444p<(0.001,

"*P <0.001 vs sham-operated group; *P < 0.05 *#P<0.001 vs model group; 4P <0.05 44P<(0.01 444P<0.001 vs YQFM ig group.

14 X YQFM Z iv k. miflZE4. YQFMig 4. #
PR 1 SE AR 4L ALT /K535 R P (P<<0.01.0.001);
ELRZ5%5 5. 7 K YQFM & iv (K. &AM Ehig
Sl 2 ALT /K123 R (P<<0.01. 0.001),

IGRIEL ALT KPR R (P<0.05); fEZ452455 3.
14 K YQFM & iv m7E 4 ALT /K FRE N (P<
0.05); 1E45245 5.7 KX YQFM 2 iv k. &4 ALT
KR T (P<0.05. 0.01). B YQFM 2 iv 4

5 YQFMig 4AHLL, EZAZ5%5 1 K YQFM Eiv A YQFM ig 4R, JrRcE T

F5 ARAHERE ALT KEFEE (X £s, n=10)

Table 5 Comparison of ALT indexes in different routes of administration ( X £s, n = 10)

15 kv ALT/(ng mL™)

(mg kg™ ERPS E KPS 5K ENPS 314 K
RFEAR — 23.79+2.43 26.201+2.97 23.90£2.72 25.35+2.87 24.97+3.32
it — 37.61£3.79™  4538+£3.93™ 47.74+3.89™ 53.05+4.44™ 58.55+2.33""
YQFM E iv 464.3 31.52+2.84%4  37.71+4.24% 38.99+3.78%#4A 4221 +£3.73##AA 46444 3.78%

928.6 32.7513.62 34.31+2.82%#A 35641402/ AA 4D D543 T74#HAL A4 34+ 3,134

YQFM ig 464.3 35.52+2.84 38.11+2.21% 42.994+3.00 49.05+3.84 49.61+3.52%%
LR S Ahgg 535 29.99+4.15%%  32.8444.04% 40.05+4.72% 49.09 +4.86%# 42.11+3.83%#
SETFARALE: *P<0.001; SHAALLE: #P<0.01 ##P<0.001; 5 YQFMig ALt 4P<0.05 A4P<0.01,

**P <0.001 vs sham-operated group; #P <0.01 #*#P<0.001 vs model group; AP <0.05 44P<0.01 vs YQFM ig group.

333 AFASGZEFERKR CK-MB /KX H#%
6 AL, S{EFARM, A EEE 2 250 (AR 1k
CK-MB /K FREE EF (P<0.001), F4hZ410
B PRt A RIS BT R T RS
HREMAMEL, 5255 1. 5 R YQFM B iv
X =R AR Hh S Ah R4 CK-MB /K53
PR (P<<0.01. 0.001); 7E4525%5 7 K YQFM &
iv IR, ShER A St 2H CK-MB /KPR
TP (P<0.01. 0.001); FEZRZE5 3. 14 R&4 2
4 CK-MB 7K~ 2 2 1% T B (P<<0.05.0.01.0.001 ).
5 YQFMig #HLL, fE4525%5 1. 5 K, YQFM
B iv k. EAIEA CK-MB /K RBEMH T % (P<
0.05. 0.01); fEZ5Z4%5 7. 14 K YQFM & iv K7
B4 CK-MB /K &EZE T (P<0.05. 0.01). ¥t

B YQFM JE iv M tt YQFM ig s, J7
RO
334 AFEGZEAFERKR LDH KPEXE @R 7
A, SBFARAM, SR 2H A 25 2 0 R A5 {k
LDH /K FEEME ETF (P<0.001), &AZ4MEE
gr 2yt Ial £ BT E RRERE . SEAIA A
b, fE45245% 3. 5. 7 R YQFM ]2 iv ik, &ifl&E
Y RN Eh 2 i 25 Al e 2 LDH /KF 5535 R £ (P<<0.05.
0.01. 0.001); FEL5245%F 14 R&%42541 LDH /K°F
BE T (P<0.001).

YQFM B iv ik mif & 2 1 LDH /KF Lk YQFM
ig HHE PR FARM . 5 YQFM ig MLk, A2 )E
% 3 K YQFM & iv fmifl&E24 LDH /K3 T
(P<0.05); FE4A245)a4 5. 7. 14 K YQFM & iv
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%6 TREAZIER CK-MBKEXSEE (X £5, n=10)
Table 6 Comparison of CK-MB indexes in different routes of administration ( X £s, n = 10)
y1l biilh=1j CK-MB/(ng mL™)
(mg kg™") B1R $3K 5K BTR 914 K
BFEAR — 54.294+5.51 53.30+5.91 52.851+4.77 54.321+5.09 58.291+4.68
it — 77.03+4.84™ 95.21+5.27"" 99.18+6.39"" 112.04+6.91™ 121.95+7.23"
YQFM & iv 464.3 64.761+4.69"#AA  8381+6.09% 84.78+6.81*#4A  9916+5.00%4  97.05+7.10%#44
928.6 67.27%5.59%4 86.45+4.59%  86.1315.38"44  107.97+6.60 103.56 £7.70%#
YQFM ig 464.3 74.33+3.75 85.98+4.33%  96.94+5.28 106.07 +6.29 110.79+5.73*
RIR e At gk 5.35 65.92+3.93% 74.38+7.53" 83.0316.11%# 96.34+6.16" 92.08+6.04%#
SHBFEARMLLE: “P<0.001; SHEBALLE. #P<0.05 #P<0.01 *##P<0.001; 5 YQFM ig 4lLL#: 4P<<0.05 A4p<0.01.
"*P <0.001 vs sham-operated group; *P<0.05 *#P<0.01 ##P<0.001 vs model group; 4P <0.05 44P<0.01 vs YQFM ig group.
#7 AT REA%HERZ LDH KEXLE (X £s, n=10)
Table 7 Comparison of LDH indexes in different routes of administration ( X s, n = 10)
i) L/ LDH/(ng mL™")
(mg kg ™) ERPN EEES F5R FITR FUR
BFA — 35.5844.19 36.9845.01 37.2044.23 39.56:44.76 31.4944.88
Y — 51.0246.35""  63.6043.80" 67.7544.82"" 76.3026.09"" 85.58+10.24™
YQFM £ iv 464.3 49.1743.60 55.1246.22% 57.2346.31%4 60.7645.75%#4A 50.0446.40%#A A A
928.6 45.6845.80 50.9145.287##A 54.4945 34 A A 60.7946.33#4A 60.4445.77%#A A
YQFM ig 464.3 52.6945.04 57.3544.83 64.9246.46 68.6143.67 71.3043.86%
ERIR 1 £ A igg 5.35 46.3846.00 47.4845.56%# 49.7944.01%# 55.0046.66%# 52.2246 547
SETAALLE: *P<0.001; SHAALE: #P<0.05 #P<0.01 *P<0.001; 5 YQFMig ZHLL#:: AP<0.05 44p<(0.01 A44p<(.001.

“*P <0.001 vs sham-operated group; P <0.05 #P<0.01 *#P<0.001 vs model group; 4P <0.05 44P<0.01 444P<0.001 vs YQFM ig group.

. 74 LDH /K 8% N (P<0.05. 0.01.
0.001). 8 YQFM & iv 2L YQFM ig ZH %L
PR, T RCE I

335 AFAGZEFKR SOD AKX ik 8
AL, 5RFARAE, B 2H B 45 25 R AR AL
SOD /K3 R (P<<0.001), #4525 b5 42
(a2 R R A BT . SEAAME, 7R

B 1K YQFM B iv ik, miflEdl. shiRihse
fliiE4H SOD 7K-F &% EFt+ (P<<0.05. 0.01. 0.001);
TELR 55 3 RERR MR SOD /K FEE LT
(P<<0.01); TEZZ5%5 5 K YQFM & iv (A& 4
R M AR 4] SOD K& - (P<0.05.
0.01); fEZ525% 7 K YQFM B iv mFE4. 3hi
iS4 SOD KF &3 FF (P<<0.05. 0.01);

=8 A [EI47HIE?Z SOD KEXLL (X x5, n=10)

Table 8 Comparison of SOD indexes in different routes of administration ( X s, n = 10)

il Fl/ SOD/(ng mL1)

(mgkg™) F1IR H 3K F5K FTR F14R
TR — 11.36+0.88 11.924+0.87 11.73+0.80 11.09+0.76 11.95+0.82
(e — 8.73+0.69™ 8.09+0.96™  7.84+0.71™  6.82+040™  582+0.57"
YQFM & iv 464.3 9.88+0.67* 8.70+0.74 9.07+0.80"4  7.81+1.01 8.42+0.85%4

928.6 10.27+0.61%44 8 75+0.93 8.70+0.75 8.07+0.96% 9.05+0.63##AAA

YQFM ig 464.3 9.16+0.74 8.50+0.71 7.98+0.99 7.13+0.76 7.314+0.73%
ERIR At 535  10.82+0.46%* 9.76+0.92* 9.46+0.57* 8.39+0.84* 8.57 +0.75%*

SHEFARALLE: **P<0.001; SHAEALLLK: #P<0.05 #P<0.01 ##P<0.001; 5 YQFMig ALt AP<<0.05 A4p<0.01 4A44p<(.001.
P <0.001 vs sham-operated group; P <0.05 #P<0.01 ##P<0.001 vs model group; 4P <0.05 A4P<0.01 444P<0.001 vs YQFM ig group.
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TELR 25 14 RBP4 SOD KR EF (P<
0.01. 0.001).

5 YQFM ig Mtt, TE4Z5% 1 K YQFM &
iv mflEA SOD K &E LAt (P<0.01); 7E4:
2555 5 K YQFM ]2 iv ik 5f &4l SOD /KPR E T
FE (P<0.05); fEZ5245%5 14 X YQFM & iv {iK.
4 SOD KR LA (P<0.05. 0.001).
Vi YQFM 2 iv AL YQFM ig ZH i &Rk,
TR
33.6 NG ZIEFEAKR MDA KX Bk 9
AT, SBFARAEL, AR 2H B A 25 2 [R] A2 4k

MDA /K22 T (P<<0.01. 0.001), &4525410
B YN TR 2B A NS SEEZH A
b, fE4525%5 5 K YQFM & iv k. mifls4ifsh
g it £ 2 MDA /K& 2 TR (P<0.01.
0.001); TELRZGEE 7. 14 RG240 MDA /K-
R (P<0.01. 0.001),

YQFM & iv 1K, mifIE4K MDA /KLt
YQFM ig AEHIEBT AL 5 YQFM ig ML,
TELR 2555 5 K YQFM & iv {7 & 4] MDA /K1 &
TR (P<0.01). Uil YQFM £ iv 21 Ltk YQFM
ig HAERCE R,

R FERAHERE MDA KEXEE (X £s, n=10)

Table 9 Comparison of MDA indexes in different routes of administration ( X £s, n =10)

15 ikl MDA/(nmoL mL ")

(mg kg™ 1R EEPS 5K ENS 314 K

TR — 253+044  2.62+0.38 2.63+0.27 2.61+0.47 2.68+0.28
o] — 3.24+0.45" 3.83+046™  4.54+0.36™ 4,59+0.30"" 5.15+0.47""
YQFM £ iv 464.3 3.03+0.39  3.35+0.48 3.47+£0.19%#4A  3884(.21%# 3.57£0.27%%
928.6 3.10£0.32  3.40+0.47 3.80+£0.29% 3.78+0.31%# 3.77+£0.36%
YQFM ig 464.3 3.12+£0.27  3.68%0.56 4.0440.37 4.0240.37# 3.80£0.35%
RIR A 535 295+050  3.29+0.35 3.24+0.54## 3.54+0.21## 3.63+£0.24%#

HHEFARLALE: "P<0.01

*p<0.001; SHBALLE: #P<0.01 ##P<0.001; 5 YQFM ig ZHLL#E:: 44P<0.01.

"P<0.01 "™P<0.001 vs sham-operated group; P <0.01 **P<0.001 vs model group; 4P <0.01 vs YQFM ig group.

33.7 ARG ZHBFERR cTnT AEXFEE K 10
AT, SBFARAE, A5 2H b A 45 2 I [R] A2 4k
cTnT /K FEZE ETF (P<0.001), &4 EEY%
2yt A RIS BTSN RER R SRR AR,
25 3. 5 KR YQFM 2 iv IKFIE4]. $hi#h e
fite 2l ¢TnT 7K-F 53 % (P<<0.05. 0.001); £
YRR T R YQFM B iv K. miiflE 4R SRR ih 55
fe2H ¢TnT KT TR (P<0.001); fE4ZE
14 R&E4GHU cTnT /KR FFE (P<0.001).

YQFM Z iv ik, mFIEAHE ¢TnT KV
YQFM ig AT ARA. 5 YQFM ig #HEL,
TELA 25 5 R YQFM B iv I&FIE 4 cTnT /KT
E R (P<0.001); 7E4A25%5 7. 14 K YQFM &
iv K. EFIEA cTnT KTEE R (P<0.01.
0.001). ¥l YQFM JZ iv LML YQFM ig 425k
B, T RCE L
33.8 ANHAALHEREKRR TNF-a KPXTEH HE
11 o] W, SEFARME, BIA2HFE 25 25 (8] 22 4k

#=10 T RIAZHER cTnT KESFEE (X L5, n=10)

Table 10 Comparison of ¢cTnT indexes in different routes of administration ( X s, n = 10)

i biilr=7) cTnT/(pg mL™)

(mgkg™) F1R ¥ 3K 5K FTR 14 R
(FEN — 117.04+12.81 118.754+10.90 119.20+11.17 124.34+11.46 103.85+11.89
Y — 215.01+14.70"" 261.03+14.82"" 311.95+17.30"" 329.39+17.32" 347.03+16.93"
YQFM & iv 464.3 214.26+19.38 238.15+18.95% 258.17+14.77*#AAA 254 06+ 19.16*#AAA D57 70+ 17.297AAA

928.6 221.524+19.64 245.004+16.04 292.56418.92 276.68+17.13"#AA 275354155844
YQFM ig 464.3 230.93+1545 246.76+11.05 297.64+11.30 308.59+13.59 307.64 & 14.56%#
R I AR 5.35 209.50+12.26  204.69+ 14.14*#* 202,65+ 17.58** 190.29+ 18.80"# 178.454 21,08
SEBFRMALE: *P<0.001; SHMAHE. *P<0.05 ##P<0.001; 5 YQFM ig 4HtL#H: 44Pp<<0.01 A44P<0.001.

P <0.001 vs sham-operated group; *P<0.05 *#P<0.001 vs model group; 44P<0.01 444P<0.001 vs YQFM ig group.
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TNF-a 7K 5% FTF (P<<0.001), S4a254 5%
2y A G B R TN R

ERRIAMLE, 7E452555 1 RERMR Stk
TNF-a /K53 R (P<<0.01); AP 3. 5.
7 K YQFM [ iv ik a2 A0 Eh g it S A 40
TNF-o /K23 F% (P<<0.05. 0.01. 0.001); 7E
YT 14 RBP4 TNF-o K FEE TR (P<
0.001).

YQFM & iv ik, miifl&EAN) TNF-o /KL
YQFM ig AL FARA . 5 YQFM ig ALk,
L2555 3 K YQFM 2 iv K57 &4 TNF-a /K7 &

E R (P<0.01); fEZ5245%5 5. 7. 14 X YQFM &
iv . mFEL TNF-a /KFEZE F% (P<0.05.
0.01). #iHH YQFM JZ iv ZHAH Lt YQFM ig 2H A %50 E
P, IR L
34 T RGHERAROIHRIE HE £

WE 2 fis, BFEARECNIRHES] 5T %
B, BT ZHLC LA M HE 21 2R L, T O 28 M A i
R AR IR 4ESE, SHERIHMLIL, KA2hA
O JULZH PR 28 M A B0 S IR R 41 ko2, O LA g
BRNEE. B iv @ a5 O SGE SR KT ig
Bz,

Fz 11 FEEHIRRE TNF-0 KEIFEE (X 5, n=10)

Table 11 Comparison of TNF-a indexes in different routes of administration ( X s, n = 10)

. Fiilp=vd TNF-o/ (pgmL™)
(mg kg™') H1R H3K 5K EAPS 14 K
BFER — 35557+3555  363.05+38.46 363.24+29.93 356.84+27.21 370.21+28.13
it — 539.45+42.34™ 670.771+26.88"™ 747.00+29.69™ 850.88+33.48™  916.24+32.25™
YQFM 4643 522003852  587.48+2123%AA  60821+36.41%AA  784.12+28.40%A  740.08+£29.1744AA
Riv 9286  546.23+34.10  615.64+37.97* 686.90+36.89%A4  776.96+39.74*#4  73653+30.73"#A4
YQFMig 4643  54445+2203  628.44+28.38 755.08+24.45 822.07+34.00 808.75+44.28%#
ENIES 535 477.16+22.38%  585.61+32.44%* 659.20+30.63"* 688.31+30.18"*  651.81426.21"*
fihbgg

S5EFRALE: *P<0.001; SERAR. “P<0.05 #P<001 ##P<0.001; 5 YQFM ig ALL#: 4P<0.05 A4pP<0.01.
**P <0.001 vs sham-operated group; *P<0.05 #P<0.01 *#P<0.001 vs model group; 4P <0.05 44P<0.01 vs YQFM ig group.

& 2

A By
7 ¥ >
it e >
3 sty oy, T 4
P.~...;-.'* TR v
3 € B ®
e g

6 mg-kg ! igYQFM 464.3 mg-kg*

1ILE HE 36 (X 100)

Fig.2 HE staining of heart (x100)

4 e

H AT WU FE 1) 1 87 v 2 N F AR 3L
FRZIE S04, FREEFHIE T K BRATIE R IR
K SEIGEREMERE ORI VIR E SRR A, S
KREFMEE K. AMFFRRAEERR S LR
BREMERE /N, Z RPN, 1SO & AT LUl
JER B 324k, AT SFECOME IS, 16 Rk
AL E D REFREAS T, M B 46 3 00 BRI K
4. CK-MB. ¢TnT. LDH #& &K CHUESER IR
HEYUS191, AST. ALT R4 ifiats, Kl cil
YR FERE o TNF-a 2 EE MR MR F, 5 RAE.
o34 BRI AT T2 2 A A 9%, SOD AT LA

THERRN A B2, JE O VLA 1547
O EEAGI LVEF. LVFS. E/A, 3 MEFRATDLE
P2 SO E W AR AT Sk DR . HE Getan] DIEE
OEJRE . LT 4EA LS A0 T FE S o
TEOUEESLIE R G, B 28 T A FISRS
T YQFM J5, ‘U Ifedass LVFS. LVEF. E/A ¥
CEMERE R, SGE 7O gEET IR DIRE, R iv B
7 ig B ACE Y SIS WA EY) cTnT.
CK-MB. LDH /K800, 7545 FAHIEE YQFM
Ji, ¢InT. CK-MB. LDH /KF&% %, 2 ivig
R ig BAARSCEN. TR . MR TR
AST. ALT 7ECUEZER K P T i, FEARRISES
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¥ YQFM J5, AST. ALT /KFEE T, B ivig
B ig AR ACE R JT AR L. B AT R E R0,
FNE FIRRIERE LS8 MDA KF R,
HFEK SOD /KF, 5| b o O L4045
fi. EPRRUERE R ORI, 1SO i S 8 4 K1
TNF-a 7K Ft & AEA ISR 24T YQFM J5, MDA
TNF-o 7K 53 F B, SOD K2 BTt DK
BMEER, AEIEEST YQFM J&, B iv IBfRl
£ ST WHIRREKT ig 4%, HE Jeigh R, X
WLZH M A R v iR KT ig A%

TR 24 i B S VPO TAER AR R,
1 R A R, KR i AR R BN TAE.
24 5 7 R R U E A BN, 2 1 5] U A1
FESTIZ O, BRI 2 S R 2 A VA K
NT T EN S S . 2017 4 (AR AR
SERTE 25 0 B A B IR R ) CERAERE WA Zk
L HVERTREA AR E BT R 2] S N TAE, RO
LTI PR R R R E T 3
AT R B FER2 A DR P A BYA 22 SR AH OG22
YT TECA AR ZIRIE, B IHA R FiE
B o T SR T 24 B B R B VR O —
KRN, 3L ARHE & H 240 5 FFIH AR B P
(A% 7, HR 25 TR 2 A e T R S5 A AR v S 5
BB BORTEE B I8, NAZER AL 45
24 5 HoAh R 45 25342 00 RUHE AN 2 A PEIE R
TS AR 45 2 B RS AR i 1R 45 24
AR RO AR B, KT et A e T
P2y Gy I ey e [0 SRV N A s S N g
it YQFM WA Rl AR 45 2560 IR AL K SR V69T
RN EORARTT YQFM S I8 207 2 S T
YQFM [ IRI&E, 45RUESE T YQFM J& iv L
YQFM ig MR TR, HITACELF, $ T YQFM
TEST IR 2 . (B AR R ML S AU
D] Ay S s 42 B R A 4 24 0 i RIS i AN BH A, [
IR BRAMAZE e R sema A R e 2k RR, iR
PR G KL AR BT R, JFiEd HAh
(10 o 3 A 2R s — S e F L ik 45 24 07 SAE TR YT O
7 AR

PBEFAR PARVEHNFAREEA G R

SE 3k
[1] Shah A H, Puri R S, Kalra A. Management of cardiogenic

shock complicating acute myocardial infarction: A review

[2]

(3]

(4]

(5]

(6]

(7]

(8]

[°]

[10]

[J]. Clin Cardiol, 2019, 42(4): 484-493.

Siddiqui M A, Ahmad U, Khan A, et al. Isoprenaline: A
tool for inducing myocardial infarction in experimental
animals [J]. Int J Pharm, 2016, 6(2): 138-44.

Reed G W, Rossi J E, Cannon C P. Acute myocardial
infarction [J]. Lancet, 2017, 389(10065): 197-210.

TR, 2R RO 3 AN RSB AR i R %o SR
[J]. BE2E B (EAT), 2011, 24(3): 1638-1639.

Ma J. Advantages of traditional Chinese medicine
injection, causes of adverse reactions and countermeasures
[J]. Med Inf, 2011, 24(3): 1638-1639.

T, FUCE, Jikgg, &S A EIKE TR
O ML R G R 24 PRAE ] R BLRI AT S (D). Z9M01F
ML, 2022, 45(11): 2386-2392.

LiZ,Li W Z, Wan M X, et al. Review on pharmacological
effects and mechanism of Yiqi Fumai Lyophilized
Injection on cardiovascular system [J]. Drug Eval Res,
2022, 45(11): 2386-2392.

TR, NE, BEM, A& ET IR RS 2
RERKGET)REREMHIE 0] P EZ, 2021,
52(18): 5741-5750.

Zhang L, Su X Q, Li D K, et al. Verification of quality
marker in Yiqi Fumai Lyophilized Injection based on
clinical efficacy [J]. Chin Tradit Herb Drugs, 2021, 52(18):
5741-5750.

IVERE. 2T Bl integrin/FAK/ROCK/MLC 15 538 B 5
WHARALET AR Ik T B O WUIE JE R BRI AL [D].
R REEFPERZTKF, 2022.

Sun R X. Based on B1 integrin/FAK/ROCK/MLC signal
pathway, the mechanism of optimizing Xinshengmai
Powder to improve myocardial hypertrophy in rats was
discussed [D]. Tianjin: Tianjin University of Traditional
Chinese Medicine, 2022.

W, LK. ZRFLPRN FNYE ERESK
KB LSk I S PR (g2 (7], BB 25, 2019,
41(13): 2000-2003.

Xie L L, Li R J. Effects of Shenqiyangxin granules on
isoproterenol-induced rat models
ischemia [J]. Hebei Med J, 2019, 41(13): 2000-2003.
ZA, AN, BE, % RAE LRRERKE R
P LB L BT 51 A2 0o ML 00 5 BE 2L A RO AR 4K [0]. 5K
WEIMIRLEE, 2019, 36(2): 42-46.

Li X, Xiang S J, Zhao L, et al. Pathological changes of

with myocardial

specific myocardial ischemia induced by isoproterenol in
rats cardiomyocytes [J]. Lab Anim Sci, 2019, 36(2): 42-46.
iz, AESERITNEY M ZRUE: RRIERK
*%,2002.

Xu SY. Pharmacological Experimental Methodology [M].



E4A8EFE 28 2025F2 H

‘Z;!ff"«iﬂ'tﬁﬁ ER Drug Evaluation Research

Vol. 48 No. 2 February 2025 * 327 -

[11]

[12]

[13]

[14]

[15]

[16]

Anhui: Anhui Medical University, 2002.

EWR, WP, FBEIR, 55 G BRI ) s
R R [J]. DU TEE A R &, 2021, 30(28):
3185-3188.

Wang Y C, Lin L, Li X D, et al. Research progress of
traditional Chinese medicine on reducing ejection fraction
in heart failure [J]. Mod J Integr Tradit Chin West Med,
2021, 30(28): 3185-3188.

G, A, WRE. SRRSO IRER 5 E)
IR D RE TR AR 1A 500 S it i NF-«B 38 2% 1 i 241
A gE [J]. AT BRI ST, 2021, 39(9): 248-252,
274-275.

He Z L, Zhao X J, Xie W W. Effects of Shenfu injection
(Z M E S ) on cardiac function indexes of cardiac
shock animal models and mechanism of regulating NF-xB
pathway [J]. Chin Arch Tradit Chin Med, 2021, 39(9): 248-
252,274-275.

BWER, £, Jitgds, S RNE ERRAMRER
ML 2R A S R L LR O B R L AL (0], 259
PEMIEIT, 2020, 43(7): 1239-1244.

Zhao H D, Wang X D, Wan M X, et al. Comparison of rat
myocardial injury models induced by isoproterenol and
arginine vasopressin [J]. Drug Eval Res, 2020, 43(7):
1239-1244.

Rai V, Sharma P, Agrawal S, et al. Relevance of mouse
models of cardiac fibrosis and hypertrophy in cardiac
research [J]. Mol Cell Biochem, 2017, 424(1/2): 123-
145.

Lobo Filho H G, Ferreira N L, Sousa R B, et al.
Experimental model of myocardial infarction induced by
isoproterenol in rats [J]. Rev Bras Cir Cardiovasc, 2011,
26(3): 469-476.

M, KA, K, &
777 S EER (7).
2016, 32(2): 154-156.
Ye T, Zhang M, Zhang Y, et al. Comparison of different rat

I RN 0B K AR
W ARIRBAR S AR AHEAD),

chronic heart failure models induced by adriamycin [J]. J
Harbin Univ Commer Nat Sci Ed, 2016, 32(2): 154-156.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

FIEE, R, S, & ARFERNE LRR
FUK R SO WU O R R B 1 46 S pRAR [0 PR B
BEEEA &, 2021, 31(8): 71-75, 114.

Li Q Y, Yang H R, Jia W W, et al. Preparation and
evaluation of an acute myocardial injury model induced by
different doses of isoproterenol in rats [J]. Chin J Comp
Med, 2021, 31(8): 71-75, 114.
Ramakrishna K, Krishnamurthy S.
the
infarction via multimodal mechanisms in Wistar rats [J].
Nat Prod Res, 2022, 36(23): 6044-6049.

He Z H, Bi W M, Lang Z, et al. Comparative study on

electrocardiograms and serological examinations of acute

Indole-3-carbinol

ameliorated isoproterenol-induced = myocardial

pulmonary embolism and acute non-ST elevation

myocardial Ann  Noninvasive
Electrocardiol, 2022, 27(2): €12920.

Arozal W, Monayo E R, Barinda A J, et al. Protective

infarction  [J].

effects of silver nanoparticles in isoproterenol-induced

myocardial infarction in rats [J]. Front Med, 2022, 9:

867497.

TR, Mg, BHT, S5 3T NF-«B {5 S5l BRI

T%EMEA#@X#UHRHE@YEETJ 75 KSR AR

[J]. HhHehEEZ 44, 2022, 37(6): 3543-3548.

Wang N, Xiao Y F, Qian X Y, et al. Protective effect of

eugenol inclusion complex on myocardial ischemia-

reperfusion injury rats based on NF-«B signaling pathway

[J]. China J Tradit Chin Med Pharm, 2022, 37(6): 3543-

3548.

SRAR e, FBICRE. TRAR AL FAZ R o 25 78 S 57 5 i)

[7]. REEFEEZ, 2017, 34(6): 361-363.

Zhang J H, Zheng W K. Professor Zhang Boli talks about

related issues of traditional Chinese medicine injection [J].

Tianjin J Tradit Chin Med, 2017, 34(6): 361-363.

FEB . LRI & P 2515 RIHOR B P A% 0 [N].

[ BE 2 ?&, 2009-03-31(B06).

Xiong C B. The topic basis is the core of the technical

evaluation of traditional Chinese medicine injection [N].

China J Tradit Chin Med Pharm, 2009-03-31(B06).
[Fricsmit  ZA7#]



