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Effects of Zhenwu Decoction on bacterial diversity of intestinal mucosa in

rats with doxorubicin—-induced chronic heart failure
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Hunan University of Chinese Medicine, Changsha, Hunan 410208, China

(Abstract]) Objective To investigate the effects of Zhenwu Decoction on the intestinal flora of rats with chronic heart failure
(HF), and to explore the mechanism of action of Zhenwu Decoction in treating this disease. Methods Twenty—four rats were divided
into blank group, model group, Zhenwu Decoction group, and metoprolol group, with six rats in each group, and HF models in model

group, Zhenwu Decoction group, and metoprolol group were established by intraperitoneal injection of doxorubicin (3 mg/kg, once a
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week, for 7 consecutive weeks). After successful modeling, Zhenwu Decoction group was given Zhenwu Decoction 18 gfkg-d) by
gavage, metoprolol group metoprolol solution 10 mg/kg-d), and blank group and model group distilled water 10 ml/kg-d), once a
day, for 21 consecutive days. After the intervention, the intestinal mucosal scrapings of the rats were collected for high—throughput
sequencing of Miseq. Results After treatment, the left ventricular ejection fraction (LVEF) and left ventricular fractional shortening
(LVES) of rats in model group were significantly lower than those in blank group (P<0.01); compared with model group, LVEF and
LVFS of rats in Zhenwu Decoction group were significantly higher (P<0.01). Compared with blank group, the Chao, Shannon and
ACE indexes of rat intestinal flora in model group were significantly higher (P<0.05, P<0.01), while Simpson index was significantly
lower (P<0.05); compared with model group, those indexes in Zhenwu Decoction group showed a callback. Compared with blank group,
the intestinal flora of rats in model group showed a significant decrease in the abundance of Proteobacteria (P<0.01), a significant
increase in the abundance of Desulfobacterota (P<0.01), and an increase in the abundance of Bacteroidetes, Verrucomicr-obia,
Acidobacteria, and Spirochaetes (P <0.05); compared with model group, the abundance of Proteobacteria, Desulfobacterota,
Verrucomicrobia, Acidobacteria, and Bdellovibrionota in Zhenwu Decoction group showed a callback (P<0.05). Compared with blank
group, the intestinal flora of rats in model group showed a significant decrease in the abundance of Escherichia—Shigella and
norank_f__Ruminococcaceae (P<0.05, P<0.01), and a significant increase in the abundance of norank_f Muribaculaceae, Romboutsia,
Dubosiella, Clostridium_sensu_stricto_1, norank_f_Oscillospiraceae, Bifidobacterium, and Prevotella (P<0.05, P<0.01); compared with
model group, the abundance of Escherichia—-Shigella, Lactobacillus, and Dubosiella showed a significant callback in Zhenwu
Decoction group (P<0.05, P<0.01). Conclusion Zhenwu Decoction can effectively improve the diversity and abundance of intestinal
flora in rats with chronic HF, and regulate the composition and structure of intestinal mucosal bacteria, which may be the potential
mechanism of Zhenwu Decoction in treating chronic HF.
(Keywords) heart failure; Zhenwu Decoction; intestinal mucosal bacteria; Chinese medicine; 16S tTRNA; high—throughput

sequencing; bioinformatics
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Wilcoxon rank-sum test bar plot on Phylum level
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Wilcoxon rank-sum test bar plot on Genus level
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B =m4
B s Cladogram
W =E&%E == a:p Desulfobacterota ®m b:p Proteobacteria
© =EEma — = c:o_Bacil mm d:c_Desulfovibrionia
Deg,u\(obﬂ - ;_Gammaproteobacteria mu f:o_ Bifidobacteriales
P— d == g:o_Blastocatellales == h:o_ Clostridiales
mm i:0_ Desulfovibrionales == |:o_ Enterobacterales
= k:o_ Erysipslotrichales W= |:o_Lactobacillales
== m:o_Oscilospirales == n:o_Peplostreptococcales-Tissierellales
mm o:o_ Staphylococcales wm p:f_Bifidobacteriaceae
= q:f_Blastocatellaceae mm r:f_Clostridiaceae
= s:f_Desulfovibrionaceae == t:f_Enterobacleriaceac
== u:f_Erysipelotrichaceae == v:f_Laclobacilaceae
= wf_Moraxelaceae e x:f_Muribaculaceae
= y:f_Oscilospiraceae == z:{_Peptostreptococcaceae
= al:f_Prevotellaceae mm b1 :f_Ruminococcaceae
m c1:f_Staphylococcaceae = di : g__Allobaculum
== e1:g_ Bifidobacterium == f1:g_Blautia
mm g1:g_ Clostridium_sensu_stricto_1 - . Dubosiella
mm i1:g_ Escherichia-Shigella = j1:g_ Faecalibaculum
== k1:g_ Lactobacillus == 11:g_ Parvibacter
o= mm mi1:g_ Romboutsia mm n1:g_ Rothia
. = o1:g_ Staphylococcus == pi:g_UCG-005
== q1:g_norank_f_M, mm r1:g_norank_f_Ruminococcaceae
x
o
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2
Y
N
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| AEFE
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g Clostridium sensu_stricto 1
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