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Abstract: Objective To investigate the effect of Yiqi Fumai Lyophilized Injection on intestinal microbiota in rats with chronic heart
failure (CHF). Method The rat model of CHF was established by constriction of abdominal aorta. The rats that successfully
established the model were randomly divided into three groups: model group and YQFM low and high dose (464.3, 928.6 mg kg™,
464.3 mg kg as clinical equivalent dose) groups. The rats in the sham-operated group group were cut and sutured, but not ligated or
narrowed. The drug was administered iv once a day for 14 consecutive days, and 0.9% sodium chloride injection was administered
intravenously in the sham-operated group and the model group. Ultrasound diagnostic equipment was used to detect the cardiac
function of rats before and after administration; Blood samples were taken 14 days after administration, and the serum levels of

cardiac natriuretic peptide (ANP), brain natriuretic peptide (BNP), creatine kinase isozyme (CK-MB), endothelin (ET), and
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malondialdehyde (MDA) were detected by ELISA. Remove feces from the cecal site and perform high-throughput 16Sr RNA
sequencing analysis. Result Compared with the model group, the left ventricular short axis shortening rate (LVFS) and left
ventricular ejection fraction (LVEF) of YQFM group rats were significantly increased (P < 0.01, 0.001), and the levels of ANP, BNP,
CK-MB, ET, MDA were significantly decreased (P < 0.001). Venn diagram results showed that CHF model could reduce the number
of gut microbiota in rats. The diversity analysis results showed that compared with the model group, the Chaol, Shannon, and
Simpson indices of the YQFM group significantly increased (P < 0.05, 0.01). In non metric multidimensional scale (NMDS) and
principal coordinate analysis (PCoA), the difference between YQFM group and sham-operated group was smaller than that between
model group and sham-operated group. At the phyla level, compared with the model group, the relative abundance of Bacillota in the
YQFM group increased, with a significant difference in the high-dose group (P < 0.01). The relative abundance of Bacteroidota in
the YQFM group decreased, and the relative abundance of Bacillota/Bacteroidota (F/B) in the low-dose and high-dose YQFM
groups increased. In the abundance grade curve, there was a big gap between the model group and the sham-operated group. The
YQFM group was closer to the sham-operated group, and the evenness of gut microbiota obviously rised. Conclusion YQFM can
improve the heart function of CHF rats, alleviate inflammatory reaction, and improve gut microbiota disorder.
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Table 2 Effects of serum level of ANP, BNP, CK-MB, ET, and MDA in CHF rats(x+s,n=8)

Al FIE/(mgkg") ANP/(pgmL™)  BNP/(pg'mL™") CK-MB/(ng'mL™")  ET/(pg'mL™)  MDA/(nmol-mL™)
BFR — 120.62+5.88 526.11+14.23 5.23+1.69 57.29+8.19 2.04+0.18
Y — 287.18+12.55™  740.23£19.96"" 11.67+1.83™ 103.92+6.95™ 3.82+0.12""
YQFM 464.3 172.67+15.12"  584.69+23.24" 7.53+0.67"" 70.40+8.53"" 2.45+0.16""
928.6 180.96+14.58"  660.69+18.75" 8.48+0.86" 76.69+9.85"" 2.74+0.17"
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R3 BERoSHES (Tts,n=8)
Table 3 a diversity analysis of samples (x+s, n=8)
ZH ) 7/ (mg-kg™) Chaol 6% Shannon F5 %1 Simpson 1 %
BFA — 1734.86+211.33 8.14+0.43 0.990.00
7Y — 1 466.75+155.08" 7.33+0.44" 0.93+0.05™
YQFM 464.3 1724.32+125.91% 8.12+0.27" 0.98+0.01%
928.6 1 778.89+278.49* 8.27+0.71" 0.98+0.02%

HEFARALLE:P<0.05 "P<0.01; SHAA L :"P<0.05 ¥P<0.01
P <0.05 P <0.01 vs sham-operated group; P < 0.05 *P < 0.01 vs model group
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%4 VKETEBEER (xts,n=8)

Table 4 Microbial composition at phylum level (x+s,n=8)

3 T/ AN =F /% JERETE [T AAT 1)
(mg-kg™) Firmicutes (JEAEH [ ]) Bacteroidota(FUFF B [ 1) (F/B)
TR — 85.31+5.33 11.54+4.42 7.39
it — 74.72+4.50" 19.76+7.86" 3.78
YQFM 4643 77.12+4.50 18.73+4.23 4.12
928.6 83.22+4.20™ 16.14+4.20 5.16

SR "P<0.05 P<0.01; 518 4 % - #P<<0.01

P <0.05 "P<0.01 vs sham-operated group: *P < 0.01 vs model group
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