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Comparative study on pharmacological effects of Yiqi Fumai Lyophilized
Injection through different administration routes on heart failure rats
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Abstract: Objective To investigate the comparative study on the pharmacodynamic effects of Yiqi Fumai Lyophilized Injection
(YQFM) on rats with heart failure by different administration routes. Method Seventy SD rats with heart failure model induced by
abdominal aorta ligation were randomly divided into seven groups: 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
clinical equivalent dose), Yiqi Fumai Capsule group (ig Yiqi Fumai Capsule 246.3 mg-kg™' + tail iv 0.9% sodium chloride injection),

WS HEA: 2023-06-02
F—EE: W KDL AL A, DR AP 2253 . E-mail: 1293484031@qq.com
*HEBEEE: WEE, B, B RN, FENF P2 L2 s L2 T 7T . E-mail : Juac@tasly.com
Afldh, B m g URRI, RENFE Y T iR 2 2538 K 2 E R C . E-mail: lidekun@tasly.com



- 1666 - $F46% FE8H 2023FE8 8 "éﬁ-i‘&'[ﬁti. Drug Evaluation Research  Vol. 46 No. 8 August 2023

YQFM ig group (ig YQFM 464.3 mg-kg™"' + tail iv 0.9% sodium chloride injection), captopril tablet group (ig captopril tablet
3.35 mg-kg™! + tail iv 0.9% sodium chloride injection), combined administration group (ig captopril tablet 3.35 mg-kg™ + tail iv
YQFM 464.3 mg-kg™), and 10 other SD rats without ligation of the incision were taken as sham-operated group (ig + tail iv 0.9%
sodium chloride injection). On the 1Ist, 3rd, 5th, 7th, and 14th day after administration, blood was collected from the inner canthus of
the eyes, and the serum levels of central natriuretic peptide (ANP), brain natriuretic peptide (BNP), and endothelin (ET) were
measured using enzyme-linked immunosorbent assay (ELISA). Continuous administration for 14 days, followed by cardiac
ultrasound testing of rats in each group after administration. Take out the heart and observe the pathological changes after HE
staining. Result Compared with model group, one day after administration, the serum ANP levels in the YQFM tail iv low-dose and
high-dose groups, the captopril tablet group and the combined administration group were significantly lower (P < 0.05, 0.01), and
the serum BNP and ET levels in the YQFM tail iv low-dose and high-dose groups and the combined administration group were
significantly lower (P < 0.05). At 7 and 14 days after administration, the levels of serum ANP, BNP, and ET in each treatment group
were significantly reduced (P < 0.05, 0.001). Compared with model group, the left ventricular short axis shortening rate (LVFS), left
ventricular ejection fraction (LVEF), and the ratio of E peak to A peak (E/A) in all groups increased significantly (P < 0.001).
Compared with model group, the pathological changes of myocardial cells in each treatment group were significantly improved.
Compared with the YQFM ig group, the serum ANP levels in the low-dose and high-dose YQFM tail iv groups one day after
administration and the low-dose YQFM tail iv group 14 days after administration were significantly reduced (P < 0.05), the serum
BNP levels in the low-dose and high-dose YQFM tail iv groups at 1 and 7 days after administration, as well as the low-dose YQFM
tail iv group at 14 days after administration were significantly reduced (P < 0.05, 0.01, 0.001), the serum ET levels were
significantly reduced in the low-dose and high-dose YQFM tail iv groups after one day of administration, as well as in the low-dose
YQFM tail iv groups after 7 and 14 days of administration (P < 0.05, 0.001). Compared with the YQFM ig group, The E/A levels in
both low-dose and high-dose YQFM tail iv groups were significantly increased (P < 0.05, 0.001). Conclusion YQFM of different
route of administration can play a therapeutic role in heart failure rats, and the tail iv route was better than the ig route, and can also
play a role earlier.
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Table 1 Comparison of onset time of ANP index in groups of different route of administration (x+s, n=10)

ANP/(pg-mL™)

2H 53 &/ (mg-kg™)

1d 7d 14d
RFAR — 117.10+10.17 118.24+8.14 120.62+5.88

7Y — 289.08+22.73™ 280.45+14.87"" 287.18+12.55™
YQFM £ iv 464.3 268.73+£11.11"4 185.00+8.57"" 172.67+15.12%4

928.6 270.84+8.11"4 179.06+11.46"" 180.96+14.58%

EnRa =Rl Gl 246.3 280.78+10.35 227.35+12.14"" 217.64+13.85

YQFM ig 464.3 287.5249.59 187.54+5.15"" 191.44+11.88""

RG] 3.35 270.76+9.40" 182.65+10.29% 174.22+12.84"

IS 464.3+3.35 261.23+12.36" 161.28+10.30" 152.37+11.75"

SEFARMLILE " P<0.001; SERA K P<0.05 "P<0.01 "P<0.001;5 YQFM ig 41 b4 . 4P<<0.05
P < 0.001 vs sham-operated group; *P < 0.05 *P < 0.01 **P < 0.001 vs model group; 4P < 0.05 vs YQFM ig group
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Table 2 Comparison of onset time of BNP index in groups of different route of administration (x=xs, n=10)

BNP/(pg-mL™")

7d

14d

2 FE/(mg-kg™)
1d

BFEAR — 534.91+16.83
i) — 734.19+16.99™
YQFM B iv 4643 711.20+9.57+A4
928.6 710.49+10.86"4

AR 2 246.3 734.61+22.21

YQFM ig 4643 728.94+14.65

AR 3.35 745.82+13.70

&Ry 464.3+3.35 712.21+10.93"

507.45+10.71
752.21£19.61"

568.21+22 57" 444
634.87+14.81"44

691.72+20.06"
667.95+£23.73"
613.51+£21.77"*
549.61+18.70"

526.11+14.23
740.23+19.96™

584.69+23.24""AAA

660.69+18.75"
676.95+15.38"
664.17£16.10"
627.00+£17.86"*
549.31£15.91%

HEFARMALILE " P<0.001; SEMA K P<0.05 #P<0.001;5 YQFM ig 2l Lt : A4P<<0.05 44P<0.01 444p<(.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
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Table 3 Comparison of onset time of ET index in groups of different route of administration (x+s, n=10)

- ET/(pg'mL™)
2H 51 7 &/ (mg-kg™
1d 7d 14 d
BRFEA — 59.84+7.19 55.4749.01 57.2948.19
A — 106.65+6.59™" 106.58+9.39"* 103.92+6.95™"
YQFM & iv 464.3 92.54+4 8174 62.57+8.35""4 70.40+8.53AAA
928.6 95.7245.15" 75.96+5.70" 76.69+9.85%#
ARk 5 246.3 103.8249.13 92.04+7.43" 90.45+3.22"
YQFM ig 464.3 105.61+7.16 79.1646.917 82.84+10.88™
RIEEF A 3.35 104.11+7.76 78.27+8.317 79.31+11.86""
&S Z 464.343.35 91.93+6.07" 62.73+11.36"" 66.04+10.18"

5T ARAHE : " P<0.001; SHA A HE - #P<0.05 #P<0.01 **P<<0.001;5 YQFM ig At : AP<<0.05 A44p<0.001
P < 0.001 vs sham-operated group; "P < 0.05 *P < 0.01 *P < 0.001 vs model group; 4P < 0.05 444p < 0.001 vs YQFM ig group
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Fig.1 Heart function ultrasound images in different route of administration
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Table 4 Cardiac ultrasound indicators in different route of administration (x+s, n=10)

ZH53 I/ (mg kg™ LVFS/% LVEF/% E/A
BFEAR — 29.71+1.15 63.43+1.78 1.229 0+0.044 2

Rt — 12.7142.44" 32.14+4.85™ 0.640 5+0.035 1"

YQFM & iv 4643 24.81+2.07" 55.14+3.39" 0.901 44+0.017 54
928.6 23.62+1.42"" 53.57+2.54"" 0.957 6£0.014 9""AAA

R T 246.3 20.25+1.55% 47.25+2.60"" 0.862 5+0.064 7**

YQFM ig 464.3 23.33+0.27" 52.9241.90" 0.875 8+0.014 2"

RAEER 3.35 21.00+1.63" 48.50+2.73" 0.905 8+0.019 7%

R AC ] 464.343.35 25.75+1.10" 57.08+1.50" 1.003 0+0.017 0™

SHEFARALLE: ™ P<0.001; SHERIL AL #P<<0.001; 5 YQFM ig 4 Lh4: : AP<<0.05 A44p<0.001
""P < 0.001 vs sham-operated group; *P < 0.001 vs model group; 4P < 0.05 A44p < (0.001 vs YQFM ig group

WA E KT 246.3 mg-kg!

YQFM ig 464.3 mg-kg™!

3
N R ¥ »

) v N W, .

o X -
NS N A

RIEEFIFA 335 mgkg?  RILEF A 3.35 mg-kg '+ YQFM 464.3 mg-kg™!

4 D g y/ ” ’
S

2 FEAHEFERROEFELER

Fig. 2 Pathological observation of heart in different route of administration
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