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Effect of medicine and food homologous Chinese medicine on hypertensive rats
by affecting intestinal flora structure and regulating serum metabolites
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Abstract: Objective To study the regulation of blood pressure, intestinal flora structure and serum metabolites of 2 kidneys and 1
clip (2K1C) hypertension rats by the intervention of medicine and food homologous Chinese medicine formula [MFHCMEF, including
Gegen (Puerariae Lobatae Radix), Xiakucao (Prunellae Spica), Duzhongye (Eucommiae Folium), Juhua (Chrysanthemi Flos), Shanzha
(Crataegi Fructus), Hanqin (Apium graveolens)]. Methods 2K 1C hypertension rats were randomly divided into model group, losartan
(0.3 mg/kg) group, and MFHCMF low-, medium-, high-dose (0.5, 2.5, 5.0 mg/kg) groups, with seven rats in each group. After
continuous administration for six weeks, periocular blood was collected and serum related indicators of rats in each group were detected

using a fully automated biochemical analyzer; 16S rDNA sequencing technology was used to analyze the changes in gut microbiota of
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rats in each group; Pathological changes in liver and kidney tissues of rats in each group were observed by hematoxylin eosin (HE)
staining; High performance liquid chromatography mass spectrometry was used to detect changes in blood metabolites of rats in each
group. Results After six weeks of intervention with MFHCMEF, the blood pressure of rats was significantly decreased (P < 0.05,
0.001), and the levels of total bilirubin (TBIL) and direct bilirubin (DBIL) in serum were significantly decreased (P < 0.05). 16S rDNA
sequencing results showed that at the phylum level, the main structure of the gut microbiota in rats was composed of Firmicutes,
Bacteroidetes, Proteobacteria, Actinobacteria and Acidobacteria. Compared with model group, the relative abundance of Bacteroidetes
in MFHCMF group was increased, while the relative abundance of Firmicutes was decreased. At the genus level, the main structure of
the gut microbiota in rats was composed of Lactobacillus, Enterococcus, Blautia, Romboutsia and Anaerostipes. The abundance of
Lactobacillus in MFHCMF group was significantly higher than that in model group. There were significant differences in serum
metabolites among different groups of rats, and a total of 143 differential serum metabolites were screened. The levels of taurocholic
acid, L-ascorbic acid, pyroglutamic acid and phenylacetylglycine in serum of MFHCMF group were significantly upregulated, while
the level of glycocholic acid was significantly downregulated. The results of tissue pathological sections indicated that the intervention
of MFHCMF could repair the structural damage to the abdominal aorta and kidneys caused by hypertension modeling, further repairing
the function of the abdominal aorta and kidneys. Conclusion MFHCMF can improve the intestinal microbiota structure of 2K1C
type hypertensive rats, regulate serum metabolites, and thus exert a therapeutic effect on hypertension.
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Table 1 Effect of medicine and food homologous Chinese medicine formula on blood pressure in hypertensive rats (X £ s, n=7)
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Fig. 1 Effect of medicine and food homologous Chinese medicine formula on blood pressure and heart rate in hypertensive

rats (Xt s,n="7)
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Fig. 2 Effect of medicine and food homologous Chinese medicine formula on serum biochemical indicators in hypertensive

rats (Xt s,n="17)
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Table 2 Quality control results of intestinal flora sequencing data in rats of each group (X£s,n="7)
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Table 3 Intestinal flora diversity indexes in rats of each group (X £s,n=7)
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Fig. 3 Distributions of intestinal flora in rats of each group at phylum (A) and genus (B) levels
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Fig.4 PCA (A), PLS-DA (B) and differential metabolite enrichment pathways (C) of serum metabolites in rats of each group
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Table 4 Differential serum metabolites in rats

AR mlz fr/min Pl VIP
T AR i R ne — A% A R 439.15 9.56 0.000 6 5.00
JE 2 b i 171.11 0.89 0.000 7 4.99
LS R IR 244.11 478 0.002 2 433
X} B AL 162.06  8.23 0.002 2 432
AbiH 421.15 7.67 0.000 3 427
(+)-5-NAE M &R 42315  7.67 0.000 4 422
PG(18 : 1(92)/0 : 0) 51129  13.11 0.000 4 421
3-HAREFLHTFIR 42227 1391 0.002 4 4.17
ER NS 285.13  10.24 0.002 1 3.95
8-O-HFHNMER 337.10  7.21 0.001 1 3.94
AbiH 42317 8.99 0.000 2 3.93
AR T 357.15 7.17 0.000 6 3.89
16- U L AT HIIR R By 373.20 8.61 0.001 0 3.36
(E)-4-acetoxy-8-(3-0x0-2-(pent-2-en-1-yl)cyclopent-1-en-1-yl)octanoic acid 349.20 9.05 0.000 1 3.10
AIFIIRE F2a 43920  10.68 0.000 2 3.08
RIFIRE 367.22 7.59 0.000 1 3.06
Pl 193.09 1.13 0.001 2 2.70
gy 359.22 9.33 0.004 8 2.69
N-QQ-F .38) = . B 159.11 0.89 0.000 4 2.61
L-Ne- 0% 2.3 BR 186.12 0.76 0.003 5 2.50
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Fig. 5 Pathological observation of abdominal aorta and

kidney tissue of rats in each group (HE, x 10)
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