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Abstract: Objective To investigate the pharmacodynamic and intestinal flora effect of Yiqi Fumai Lyophilized Injection (YQFM) on
adriamycin induced myocardial injury in rats. Methods Totally 24 SD rats with myocardial injury induced by adriamycin were
randomly divided into three groups: model group, YQFM low and high-dose group (464.3 and 928.6 mg-kg™'). Another eight
healthy SD rats were taken as control group. Tail vein iv 0.9% sodium chloride injection was administered in control and model

group, and tail vein iv YQFM was used in the administration group continuously for 14 days. During the administration process, the
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rats were observed and weighed. After the administration, the contents of superoxide dismutase (SOD), malondialdehyde (MDA),
lactate dehydrogenase (LDH) and creatine kinase (CK) in the serum of rats were detected by enzyme-linked immunosorbent assay
(ELISA). The heart was taken out for HE staining to observe the pathological changes. Feces from the cecum were removed and
analyzed by high-throughput 16Sr RNA sequencing. Results The rats in the control group were in normal state, while the number of
animals in the model group with hair color deterioration, anorexia, abdominal distension, diarrhea, oral and nasal bleeding, and
eyeball bleeding were significantly more than those in the administration group. Compared with control group, the body weight of
the model group was significantly decreased (P < 0.001). Compared with model group, the body weight of rats in YQFM low and
high dose groups was significantly increased (P < 0.001). Compared with control group, the contents of MDA, LDH and CK in
model group were significantly increased and the activity of SOD was significantly decreased (P < 0.001). After administration, the
contents of MDA, LDH and CK in YQFM group decreased, while the activity of SOD increased (P < 0.001). HE stain results
showed that the cardiomyocytes in control group were arranged in order, and cardiomyocytes in model group were dissolved and
bleeding, which were alleviated after YQFM adminintration. The results of alpha diversity analysis showed that compared with
control group, the diversity and abundance of intestinal flora in model group decreased (P < 0.05 and 0.01), while compared with
model group, after YQFM adminintration, the diversity and abundance of intestinal flora increased and recovered (P < 0.05 and
0.01). The results of distance matrix and PCoA analysis showed that the difference between the YQFM administration group and the
control group was smaller than that between the model group and the control group (P < 0.01). The results of intestinal abundance
showed that compared with control group, the number of phylum and genus in model group decreased (P < 0.01), and compared
with model group, the number of bacteria in the low dose YQFM group at the phylum level and the low and high dose YQFM
groups at the genus level were significantly increased (P < 0.01, 0.001). In the analysis of the composition difference of the flora
species, YQFM was helpful to the growth of beneficial bacteria and inhibit the growth of pathogenic bacteria compared with model
group (P < 0.01, 0.001). In the analysis of evenness of intestinal flora, compared with control group, the evenness of intestinal flora
in model group decreased, and after YQFM adminintration, the evenness of intestinal flora recovered. Conclusion YQFM can
improve the myocardial injury caused by doxorubicin in rats, and improve the diversity and abundance of intestinal microbiota
caused by myocardial injury, inhibit the growth of pathogenic bacteria, and promote the growth of beneficial bacteria.
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Table 1 Number of animals with symptoms in each group after administration (n = 8)

el i/ (mgkg™)  BREZEREESH RE/A Jif/ R JEE/ R AR BRERH AR
X i — 0 0 0 0 0 0
AR — 8 8 8 6 5 2
YQFM 4643 4 2 3 3 2 0
928.6 4 1 3 2 2 0
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Table 2 Weight changes of rats in each group after administration (.;:l:s, n=38)

N - . RIF /g
21 5 7ll#/(mg-kg™) . " P man
X i — 248.25+7.85 256.25+8.01 268.63+6.35 280.63+6.78
LAY — 252.13+12.22 237.75+8.48°" 228.13+5.62"" 220.88+6.08"
YQFM 464.3 247.63+9.80 252.75+10.07" 261.75+9.87% 272.50+8.09%
928.6 242.13+9.73 252.25+8.75" 256.63+10.08"" 269.62+8.28"

X IR A EL R T P<<0.001 5 SR A H A P <<0.001
""P < 0.001 vs control group; P < 0.001 vs model group

YQFM 464.3 mg-kg™! YQFM 928.6 mg-kg™!
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Fig.1 HE staining comparison of rat hearts in each group
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Table 3 Alpha diversity analysis of samples (x+s, n=8)

ZH 51 7/ (mg-kg™ Chaol Shannon Simpson

papiist — 2589.32+226.89 8.07+0.46 0.97+0.01
et — 1 899.54+308.80" 6.17+0.80™ 0.88+0.04™
YQFM 4643 2 772.60+483.18* 8.40+0.63"" 0.98+0.01%*
928.6 2611.35+339.50" 7.78+0.50" 0.96:£0.01"

LB AL "P<<0.05 TP<0.01: HREARAL LA "P<<0.05 P<<0.01 **P<0.001
P <0.05 "P<0.01 vs control group; "P < 0.05 "P <0.01 "P <0.001 vs model group
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Fig.4 Distance matrix and PCoA analysis
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Table 4 Analysis of number of flora at level of each group
phylum and genus (x+s, n=8)
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papiict — 11.25+1.28 54.13£3.91
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YQFM 4643 11.12+1.13" 55.38+3.20"
928.6 9.50+1.07 54.88+3.14%

55X LR "P<<0.01; SR AL P<<0.01 "P<<0.001
P <0.01 vs control group; “P<0.01 **P<0.001 vs model group
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RS BHAEBEEHW (xts,n=8)

Table S Analysis of bacterial abundance of each sample (x+s, n=8)

24151 i/ (mgkg™) JEREB ] A ] BT[] R
X HE — 0.83+0.039 0.08+0.04 0.026+0.005 0.024+0.006
i) — 0.69+0.04™" 0.21£0.05™ 0.018+0.004" 0.048+0.007""
YQFM 464.3 0.81+0.06" 0.10:£0.06"" 0.028+0.006" 0.035+0.007"
928.6 0.78+0.05" 0.11£0.06" 0.038+0.004"" 0.039+0.009

54 E " P<<0.05 “P<<0.01

P<<0.01; SRV L TP<<0.05 #P<<0.01 " P<<0.001

"P<0.05 "P<0.01 P <0.001 vs control group; “P < 0.05 P <0.01 *P <0.001 vs model group
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