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Abstract: Objective To study the effect of Buyang Huanwu Decoction (#MHiEF7%) on gut microbiota and plasma metabolites in
ischemic stroke rats with gi deficiency and blood stasis syndrome. Methods Rat models with qi deficiency and blood stasis of ischemic
stroke were established by combing TCM syndrome and middle cerebral arteryocclusion (MCAQ) modeling methods. Rats were divided
into control group, Buyang Huanwu Decoction (24 g/kg) group and bifidobacterium (0.81 g/kg) group. Except rats in control group were
ig normal saline, rats in the other groups were ig corresponding drugs. After 72 h, whole brain of rats were collected and TTC staining
were performed to detect the volume of cerebral infarction; Contents of cecum were collected to detect the intestinal flora by 16S rRNA
gene sequencing; Plasma were separated to detect the plasma metabolites by metabolomics, the relationship between intestinal flora and
metabolite were analyzed by establishing model. Results Compared with control group, Buyang Huanwu Decoction improved
neurological deficit score (P < 0.05), reduced the infarct volume (P < 0.001), and regulated the gut microbiota significantly (P < 0.01).
Therefore, it affected the plasma metabolites profile of ischemic stroke in rats model. Conversely, bifidobacterium quadruple viable
tablets displayed little effect on gut microbiota and plasma metabolites, which had no effect on neurological deficit score and infarction
volume. Conclusion Buyang Huanwu Decoction has a therapeutic effect on qgi deficiency and blood stasis syndrome by regulating rats
gut microbiota of ischemic stroke and influencing the plasma metabolism profile.
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TOF Jri 1% (AB Sciex A% ); Heraeus Frescol7 &
L1 (Thermo Fisher Scientific A w]); B D24UV
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s 5 7N — e v - F ) 3 B Cpartial least squares
discrimination analysis, PLS-DA). A2 /)N —Ifeid:
151534 Corthogonal partial least squares discrimination
analysis, OPLS-DA):; HHZ t4titsr#r OPLS-DA
AR R GT /HTAH 45 6 17 IR RE 2 AR .
2.9 16S rRNA EENF 5K GBS KT

N T B I ERAE YRR 2 s, 3T
124 1E At/ —3fei: (two-way orthogonal partial least
squares, O2PLS) 7i#fr. FIH R &5 H Omics PLS it
AR E B R SR A AE X R 5 2 KT s
£, H7 O2PLS #iAL; HF—HRIH RIES MR
FEAE] TR S AR A (R] () Pearson AHIK
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43N 2.22+0.67, #MHIETLIZAS A 1.504+0.53,
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Table 1 Effect of Buyang Huanwu Decoction on
neurologic deficit in ischemic stroke rats ( X + s)
H A 7E:/(g kg™ n MEAT NV
X e — 9 2.22+0.67
HNBHIE Fi7 24 8 1.50+0.53"
BB B 0.81 10 1.70+0.47

Lxt LR "P<<0.05
P < 0.05 vs control group

50—

40—

#i

Kk

30—

JRAEZE AR AR EL /%

T
MR RIS T XU

XA "P<0.001; SXUEATHEALLLE: #P<0.01
P < 0.001 vs control group; *P < 0.01 vs bifidobacterium group
B 1 AMBAERAX SR AR ZE rh KR AXIESE IR (X +s,n=6)
Fig. 1 Effect of Buyang Huanwu Decoction on cerebral infarction volume in ischemic stroke rats (x+s ,n=6)
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Table 2 o Diversity index of gut microbiota in rats

ZH 7 E/(g kgt Chao 164 Ace 831 Shannon f&%k Simpson F5 %%
Xt iR — 824.786 824.065 5.301 0.930
FNHIE H 24 837.204 837.624 5.346 0.923
X AT B 0.81 801.860 793.563 5.039 0.901
A B ] x ¢ 350
' IS 300
- 0.2+ . ORI ﬁ 0.507 » 250
g M4 %= 2200
S o . . 4550.45 o
: R L] 1‘:;’ EE\ 150
g0 LI = 0.40- 100
a —0.24
50
-0.3 0.35 o ! i ;
-04  -02 0 02 04 HWHIE F7 ST il GHHR RMSHIE FL RS B
PCoA 1 (12.93%)

5 "P<0.01; S5XUBHREA L #P<0.01
**P < 0.01 vs control group; *P < 0.01 vs bifidobacterium group
2 KEMEERE p ZHMEDITE PCoA (A). MEBEMAFEEMERSM (B) 1 Anosim FZkE 5347 (C)
Fig. 2 Principal coordinate analysis (A), differences structure in gut microbiota between groups (B) and Anosim boxplot (C)

based on g diversity of gut microbiota
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t R 4-B Fron, RIS XTHRALLLER, #MHIE
B R E LR Z R A A AR (glycan
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motility) (P<<0.05), XU B 4170 53 1 % 5
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A S R 9 B AR
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"P<0.05 ™P <0.01 vs control group; “P < 0.05 vs bifidobacterium group
B3 BEEMHIILKFEIMHILEE (A NOEKENERSH B) MBFEKENERSH (C)
Fig. 3 Taxonomy stack distribution of phylum (A), species differences between groups on phylum (B) and species differences
between groups on family (C) of gut microbiota
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Fig. 4 Heat map of KEGG pathway (A) and difference of KEGG pathway by Welch's t test (B) of gut microbiota community
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Fig. 5 Plasma metabolites OPLS-DA scores of rats in control group and Buyang Huanwu Decoction group in positive ion

mode (A) and negative ion mode (B)
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Fig. 6 Plasma metabolites custer heat map of rats in control group and Buyang Huanwu Decoction group in positive ion

mode (A) and negative ion mode (B)
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Table 1 Effect of Buyang Huanwu Decoction on endogenous metabolites in IS rats with gi deficiency and blood stasis

syndrome
ID K m/z VIP {8 P1E AHIE Rz vs MR RNHIE T3 vs XUSF I

POS876  HZMR-HAR 177.08613  1.29112  0.000 04 0 1
POS1248  3-(2-¥2ZJ&)M|Wk  203.11304  4.45642  0.001 73 1 1
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POS7208  o-V FREZ A1 Bs 482.35835  6.80298  0.028 34 ! —
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NEG5807 &% Bh-# & IR 35018698  2.16470  0.01520 0 1
NEG5956  L-[A] B & IR 365.03065  1.04907  0.03485 0 —
NEG993 75 Jie i M s 175.02487 155521  0.029 33 ! !
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“1” denotes upregulation, ““|” denotes downregulation
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Fig. 7 Heat map analysis (A) and network (B) of relationship between gut microbiota and plasma metabolites by O2PLS
model
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