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Synergistic mechanism of Rhei Radix et Rhizoma-Persicae Semen in removing
blood stasis and purging heat based on metabolomics and intestinal flora
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Abstract: Objective To investigate the synergistic effect and mechanism of removing blood stasis and purging heat before and after
the compatibility of Dahuang (Rhei Radix et Rhizoma) and Taoren (Persicae Semen). Methods A method for determining the content
of water extract of Rhei Radix et Rhizoma-Persicae Semen was established. The rats were randomly divided into control group, model
group, Rhei Radix et Rhizoma group, Persicae Semen group and Rhei Radix et Rhizoma-Persicae Semen group. After 21 d of
intervention, “stasis heat” rat model was replicated according to the Schwartzman reaction principle. The effect of removing blood
stasis and purging heat before and after the compatibility of Rhei Radix et Rhizoma and Persicac Semen was evaluated by
hemorheology, coagulation of four items, and liver and kidney histopathological changes. UPLC-Q-TOF-MS metabolomics technology
and 16S rRNA high-throughput sequencing technology were used to analyze the plasma metabolites and intestinal flora changes in

each group. Results The established HPLC method could simultaneously determine the contents of 10 chemical components in water
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extract of Rhei Radix et Rhizoma-Persicae Semen. Rhei Radix et Rhizoma, Persicae Semen, and Rhei Radix et Rhizoma-Persicae Semen
had the obvious effect of removing blood stasis and purging heat, and the effect was enhanced after compatibility. At the same time,
the pathological conditions such as liver and kidney inflammation and congestion were improved after administration. The results of
metabolomics showed that Rhei Radix et Rhizoma and Persicae Semen may regulate phenylalanine metabolism, 3-alanine metabolism,
protein digestion and absorption through fumaric acid, y-aminobutyric acid, L-glutamine and other differential metabolites to play a
synergistic effect of removing blood stasis and purging heat. The results of 16S rRNA showed that the compatibility of Persicae Semen
could weaken the effect of Rhei Radix et Rhizoma on the relative abundance of Proteobacteria, Bacteroides and Shigella. The
compatibility of Rhei Radix et Rhizoma could weaken the effect of Persicae Semen on Bacteroides. The compatibility of the two drugs
could enhance the relative abundance of Verrucomicrobia, Myxomycetes and Prevotella, reduce the relative abundance of Heterobacter,
and maintain the relative abundance of Firmicutes. Conclusion The synergistic effect of Rhei Radix et Rhizoma and Persicae Semen
in removing blood stasis and purging heat may be related to improving the composition of intestinal flora, affecting metabolic pathways
such as phenylalanine metabolism, f-alanine metabolism, protein digestion and absorption.

Key words: Rhei Radix et Rhizoma; Persicae Semen; compatibility; removing blood stasis and purging heat; synergistic effect; intestinal flora;

metabolomics; gallic acid; (+)-catechin; amygdalin; prunasin; sennoside B; aloe-emodin; rhein; emodin; chrysophanol; emodin methyl ether
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Fig.1 HPLC chromatograms of mixed reference
substance (A) and water extract of Rhei Radix et Rhizoma-

Persicae Semen (B)
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T2 OKEHKERITD 10 MEDHEE (X+s,n=3)
Table 2 Contents of 10 components in water extract of

Rhei Radix et Rhizoma-Persicae Semen (X £s,n=3)

B R ESE/ (mg-g ™)
BETR 0.308+0.007
(H-JLHEE 1.768+0.011
AT 40.737+0.680
By PR 7.748+0.116
EIETH B 2.658+0.071
FEREER 0.068+0.002
PN 2.04440.028
K#® 0.07240.002
KMy 0.028+0.005
K2 H ik 0.01840.001
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Fig.7 Positive (A) and negative (B) ion chromatograms of basal peaks of serum metabolites of rats in each group
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Table 3 Differential metabolites in plasma of rats in each group
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5 R BRI /N SR A4 WA I R R A A
HAE A ARG R ] B o B R,
e AR g b H I R 1) 25 B, O5GE IBAIE RS, IR
U] 8 R PR (1) R A AT A B2 375 FA AR i 125-261,
AR R B -BRAZ D 3 AT IR Z R 9T« 7ERE
FEREFERL2TI, ST KR B-H 0 & Bl e 2 b
PR AR BCATL B R SGVE T 2550 h KBTS MR o3, 1
Zmg TRV RENE, BTG, AT TR
WE RB-HAZ 20 KRRV H By W R TIR.
(H)-JLE RS 10 P mior & &R E 77, E07
R TR . REE . EEML, vTH TRk
AZ 25505 1) ot B A ) S AR A LR (R 22 AR
AWK LPS NG ARl fKH5 Shwartzman
SNJRE, SR 24 h R iv LPS KI5 ER il
WH IR . LPS NEMPINEMER AR R, K
V5T 2= B 2 T A M B, R N I T RO L A
T2 AR A2 IR PESCHERS,  an hJRE ABE R o
(tumor necrosis factor-o, TNF-a). IL-6. IL-1p %5,
PR S AR — T T B B TR ) O B b
FRHE SRR, AR AR T, Sy JT et
ML F B Rk, 515 L2 G000 A& i i
A, FEUMFRER0, thAh, RERAES 1 KIS LPS
G, SRR ERAN RS A, UETHE 2K
TS LPS Ja, (R TCiEAGE R, LPS Tl
WK, 5 U= A2 BRI 1 98 5 OB, IfiL
RIS FE B RAS Y, et A2 5 8 A B 25 R
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