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Abstract: [Background] Shenchi was obtained through co-fermentation with the soybean (Glycine max
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(L.) Merr.), Ginseng (Panax Ginseng C.A.Mey.), and the fermentation probiotics (Bacillus subtilis subsp.
subtilis), that was obtained from the Sojae Semen Praepartaum in our laboratory. It has obvious regulation
effect on blood index of rats with qi deficiency and blood stasis, and the effect on intestinal micro-ecology
is still unclear. [Objective] In order to investigate the effection, that the intestinal micro-ecology for
Shenchi on of rats with qi deficiency and blood stasis. [Methods] The rat model of qi deficiency and blood
stasis was constructed by the method, that was “exhaustive swimming+restricted diet” with a long-term.
Animal models were treated with the high, medium and low doses of Shenchi and Buyang huanwu
decoction by intragastric administration for 60 days. After 60 days’ treatment, analyzed change in the
number of six resident bacteria; and the carbon sources metabolism was determined by Biolog-ECO
microbial identification system. [Results] The results showed that the Shenchi could promote the
proliferation of beneficial bacteria including Bacteroides fragilis, Lactobacillus and Bifidobacterium in the
intestinal flora of rats with qi deficiency and blood stasis, the Shenchi could regulate the number of
Enterobacter and Enterococci to normal levels, and inhibit proliferation of Clostridium perfringens.
Biolog results showed the AWCD value of the high dose group, which was similar to the normal group. At
48 h cultivation period, the value of Shannon index, Shannon evenness, Simpson index and Mclntosh
index were significantly higher in the model group than in the normal group, (P<0.05 or P<0.01). The
Shannon index, Shannon evenness, and Simpson index of the high-dose group were similar to the normal
group (P>0.05), and the values were significantly difference compared with the model group (P<0.01).
Cluster analysis and principal component analysis showed that different dose groups of Shenchi were
distinct from the normal group, model group and Buyang huanwu decoction group, which may be related
to the regulation of intestinal microbes in rats with qi deficiency and blood stasis. [Conclusion] Shenchi
had a significant improvement on the intestinal flora of rats with qi deficiency and blood stasis.

Keywords: Shenchi, Intestinal microbiota, Resident bacteria, Biolog-ECO, Metabolic diversity
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Figure 1 Colony morphology of intestinal microbes on
different selective media

TE: A BRI - BUE(BBE); B: DHLRIEBUR
(EMB); C: JRER-WAREREE-FR 2 B RRBURHLAN(TSC); D: 5
VCB R B MRS $5353E(MRS); E: LBS EJE(LBS); F:
Pfizer JBER I BUE (PSE).

Note: A: BBE agar (BBE); B: Eosin-methylene blue agar (EMB);
C: Tryptose sulfite-cyloserine agar base (TSC); D: Li-mupirocin
MRS medium, modified (MRS); E: LBS agar (LBS); F: Pfizer
Enterococcus selective agar (PSE).

R1 BEMEVERRNEREEFERNEREHE

Table 1 Colony characteristics of intestinal microbes on different selective media

[l gk LRSI

Culture type  Culture medium Colonial morphology

T A E-HET - (1) BVEIEETE, SR HASGAMN, EygRmzl e, suhi, REtEaesE, okt

B. fragilis LR EEEARGRERE T

BBE (1) The colonies are close to round, large and irregular in edge. The surface of the colony is

milky white, slightly convex, smooth and shiny, there are reddish-brown spots at the center
() BKEE, B, A, EEREGREEE, Nk, REDLEAOLE, B
(2) The colonies were round, small, white, and with a dark brown aperture around them, the
colonies were convex, smooth, shiny surface and opaque

7Rz (GEAC Y () EKETE, £RO, FASaQEGE, Rilmk

Enterobacter  EMB (1) The colonies were round and convex, that was purple-black, with a green metallic luster
() EEBE, Brece, sebo e, R, AEm
(2) The colonies were round, pink, or black in the center, with a raised surface and opaque
() BWKIERTE, BN, TasirsHa
(3) Colonies nearly round, irregular edges, colorless or near amber

PN JBR -V At £ - () WKEFE, BE, B, FEAREVI S

R e 2L B PR BN HL Al (1) The colonies were round, black, slightly raised, with opaque halo around them

C. perfiingens TSC () WEETE, FLAf, Mtk @O B e, B
(2) The colonies were round, milky white, slightly raised, opaque and the center of the colony is black
() WKEE, FLEw, Huli
(3) The colonies were round, milky white, and slightly

WEATEE ST RSN R BEETE, F, B, Mk, AiE

Bifidobacterium MRS 3575t Colony round, white, small, slightly raised, opaque

MRS

FLIR R LBS #ifig BRI, A6, B, SiEY

Lactobacillus LBS Colony round, white, slightly raised, opaque

782l Pfizer [JHERIE LM Wk Y, AGEdfE 6, MEERANE, HiEY

Enterococci  PSE The colony is round, white or dark brown with a black halo around it and translucent
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Table 2 Effect of Shenchi on six species of intestinal microbiota in rat with qi deficiency and blood stasis

Groups i 585 AUATF FLRRE UBAT B AT JoER PRI R
B. fragilis Lactobacillus Bifidobacterium  Enterobacter Enterococci C. perfringens
(x10* CFU/g) (x10° CFU/g) (x10° CFU/g) (x10° CFU/g) (x10° CFU/g) (x10° CFU/g)

ZE4U 9.67+1.52Cd 4.25+0.22BCDEF 4.22+0.20BCDEF 0.22+0.09BE 0.97+0.14BF 3.01+0.31BCEF

The normal group

TR 0.83+0.57CD 3.03+0.19ACDEF 2.06+0.17ACDEF 0.94+0.09ACDEF 0.15+0.03ACDEF 7.43+0.20ACDEF

The model group

B E N 70.00+12.5ABDEF 6.26+0.26ABDEF 5.49+0.25ABDEF 0.21+0.03BE 0.99+0.13BdF 0.97+0.09ABDEF

The Shenchi high

dose group

S EL 36.00+6.87aBCf  5.04+0.49ABCEF 3.68+0.19ABCEF 0.25+0.05BEf 0.83+0.11BcEF ~ 3.32+0.11BCEF

The Shenchi middle

dose group

SRR 17.00+1.77C 3.73+0.14ABCDF 3.11+£0.23ABCDF 0.38+0.04ABCDF 1.07+0.07BDF 4.27+0.26 ABCDF

The Shenchi low

dose group

*MPBHIA 74 12.17+3.18Cd 1.8£0.11ABCDE  1.12+0.04ABCDE 0.15+0.01BdE 0.43+0.08ABCDE 5.32+0.34ABCDE

The Buyang huanwu
decoction group

TE: 5FAHMHE: a: P<0.05, A: P<0.01; SHEAIHAMIL: b: P<0.05,B: P<0.01; SZBEFEHMIL: c: P<0.05,C: P<0.01; 5§
S PFRIRAIMIEL: d: P<0.05,D: P<0.01; S5ZEAGIRAIME: e: P<0.05,E: P<0.01; S#MHEFIALIMILL: f: P<0.05,F: P<0.01.
Note: Compared with the normal group: a: P<0.05, A: P<0.01; Compared with the model group: b: P<0.05, B: P<0.01; Compared with
the Shenchi high dose group: c: P<0.05, C: P<0.01; Compared with the Shenchi middle dose group: d: P<0.05, D: P<0.01; Compared

with the Shenchi low dose group: e: P<0.05, E: P<0.01; The Buyang huanwu decoction group: f: P<0.05, F: P<0.01.

B (P<0.01), BB . . IR HERE
i AL AR EL B SRR, 22 S 3 (P<0.01);
s 4HIER , ZR GRS S
R E2H B AT TR H SRR AR L B SRR AT, 22
SR EP<0.01), Him. iflEd 57 g
i, ZRIEGIEE L S8 . B AN g™
R IE A A 1R 50 S A R A EL I 8 PR AR, 25 S
B (P<0.01), FHEFEHHBMTE AL, £
S 2 (P<0.01). (3) #MHIA HIAIRIT R K
B0 T P e 55 DU BR o v TR B 4 R s 1 L ]
ZRIEGIFE L, TS, hilEd, 257
2 (P<0.05 B¢ P<0.01); FLERET . BUSAT R £0E 5
S B SR, b AR LA H B
AR, 2253008 3 (P<0.01); AR EEIR T2 A
Y AR, SRR A H 22 S 3 (P<0.01);
P Bk BB = PR, AT A4 S8 . .
RFIHELE, 2 5 B (P<0.01); P S IR EE 0
BRI, (AE gl Sum. K

FIH, ZRWEEP<0.01), ZRER, SHNT
TR B 18 AT 2 o A S5 AT IR . LR AT
UL FF TR A YEFEAE H 5 BEAS IR 1T B K R E
BRI ST i 5 25 AR I 5 AR KRR
i 1 A TR A ISR TR R B o I BE R T %
BRI R FLIR AT . SUBZAT IR A TR VE R, X HEss
WFFIR . B3R . AFFRE . 7 S IR R A IR 9 1R
M TS,
23 SEMSELREREXRRBENEY
AWCD {EHIF

B AE fb & (average  well
development, AWCD)H F i 2 (A= W AR ik
AR AR IR R RE 102 seab sk BAniE 2 By
TN, PRAEREFRN 24-48 h N, 54 AWCD {HAS LA
K, T£48 hZJa, K41 AWCD (a8 fbia AR
o AR MBI R 4G TR RS 85 AWCD {H
R TR A4, SEAGHE . #MHE A 58
T AWCD {HICEHE ; BB AWCD {85

color
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R =S ik 2
The model group The Shenchi high dose group
= - ZH il 4
The normal group ~ The Shenchi middle dose group
e AMHETAA S EAG R

g
=

The Buyang huanwu The Shenchi low dose group
decoction group

=]
~
T

T b

Average well color development (AWCD)

e
=

% 48 72 96 120 144 163
1 (h)

2 AEEXRMENEY AWCD RS EH L
Figure 2 Changes of intestinal microorganism AWCD in
rats at different groups with culturing times

I TIEZE, SERRVIBIIA G2 HAMEL,
TE A PR IR RE ) kA B AR . SR
21 RE A% ] 1R ML 2R R Bl 1 R 2R W 4 00 A
K5 A PHIE TP TR MR B
APPSR

®3 TREXRBEMEMNS HEFESERE

24 SEMNSEMFREXRBEREDNS HE
eS0T

Shannon 75%{ . Shannon ¥J%]J¥ | Simpson $§
RN Mclntosh F88CH T i 200, |
2.3 G5RATHI, AWCD {ETERE R IR 1 2448 h Y
BACEE K FE 48 h Z G441 AWCD {HAR ka3
AR, IRy ik 48 h i EdE T T RsiE
A Z R B, LR Biolog-ECO LAk A 1%
FRIs ) AT DA g K PR Wt S W B U E AR T —
FE TR b AT S VA S AN (W) 2 P 1 TR
25 3% 3 B, Shannon #5%%. Shannon
&) . Simpson #8444 M Mclntosh $5 %A= A ZH
¥imFaad, HES B (P<0.05 3¢ P<0.01); =
B Al a4l Shannon #8%%. Shannon 5] JF I
Simpson {8575 H4IMIRIE, R LG FE
S, SRR AN 22 A 235 (P<0.01); S BRI
14 Shannon #J2J | Mclntosh 5 £ S RIZHAH b
FRAIG, JHA B 22 57(P<0.05); Suim . K
21 Mclntosh T4 5B ABYZH AR LURRATG , I FLARSH
mH B B E M2 R (P<0.05), AR MR A K

Table 3 The diversity and evenness index of intestinal microbiota in rats of different groups

20 51| Shannon F5 %% Shannon 3%] & Simpson F5 % Mclntosh F5%%
Groups Shannon index (H") Shannon evenness (£) Simpson index (D) Mclntosh index (U)
EH4A 2.592+0.146BdeF 0.777+0.041BDEF  0.888+0.031BDEF  2.561:0.113b
The normal group

FEAIZH 2.945+0.132AC 0.960+0.015ACdf 0.947+0.003AC 3.237+0.124ace
The model group

Eahili=¢il 2.630+0.103BdeF 0.775+0.046BDEF  0.901+0.011BDeF  2.748+0.055
The Shenchi high dose group

Zgg Pl 2.883+0.027ac 0.907+0.004AbC 0.939+0.002AC 2.580+0.316b
The Shenchi middle dose group

Z PR 2l 2.854+0.189ac 0.917+0.015AC 0.936+0.012Ac 2.529:+0.454bf
The Shenchi low dose group

FMNPHIAR FLI7 2 2.970+0.083AC 0.895+0.025AbC 0.942+0.007AC 3.067+0.386

The Buyang huanwu decoction group

T 5aAAME: a: P<0.05, A: P<0.01; SHEIAMILL: b: P<0.05, B: P<0.0l; 5SWEARAME: c: P<0.05; C: P<0.01;
HZECPFIEAMIL: d: P<0.05,D: P<0.01; SSEAGHRLMIL: e: P<0.05,E: P<0.01; SAMNHE HLALAHLL: f: P<0.05,F: P<0.01.
Note: Compared with the normal group: a: P<0.05, A: P<0.01; Compared with the model group: b: P<0.05, B: P<0.01; Compared with

the Shenchi high dose group: c: P<0.05, C: P<0.01; Compared with the Shenchi middle dose group: d: P<0.05, D: P<0.01; Compared
with the Shenchi low dose group: e: P<0.05, E: P<0.01; The Buyang huanwu decoction group: f: P<0.05, F: P<0.01.
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Table 4 The distribution of 31 carbon sources in
Biolog-ECO microplate

W5 finc i

No. Carbon source

Al 7K Water

Bl P ERER H 15 Pyruvic acid methyl ester

C1 k8 -40 Tween-40

DI it i-80 Tween-80

El ARG a-cyclodextrin

F1 G IiF#% Lycogen

Gl D-£F-4k "} D-cellobiose

H1 A-D-FLFE o-D-lactose

A2 B-H 3L-D-#iZ 51 B-methyl-D-glucoside
B2 D-AHE D-xylose

Cc2 -7 BEAR B T-erythritol

D2 D-H #& % D-mannitol

E2 N- 1k 3-D-1# %5 i N-acetyl-D-glucosamine
F2 D-#j % %2 D-glucosaminic

G2 A -1-B R ER Glucose-1-phosphate

H2 D,L-o-H7Hl D,L-a-glycerol

A3 D-(FL R v N D-galactonic acid y-lactone
B3 D-2f- LR D-galacturonic

C3 2-F2FEIR IR 2-hydroxy benzoic acid

D3 4-F2ILTEH R 4-hydroxy benzoic acid

E3 y-$ 5 TR y-hydroxybutyric acid

F3 AR Ttaconic acid

G3 a- ] HidfR o-ketobutyric acid

H3 D- -4/ D-malic acid

A4 L-f5% R L-arginine

B4 L-RA MR R L-asparagine

C4 L-ZRFEN AR L-phenylalanine

D4 L-2 %R L-serine

E4 L-# &R L-threonine

F4 HAMR-L-5 %8R Glycyl-L-glutamic acid
G4 K .3 Phenylethyl-amine

H4 J& B Putrescine
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Figure 3 Cluster analysis of carbon source metabolism by intestinal microbiota in different groups of rats

e A 20A4; B: B4 C. ZEENEA; D: SHPREA; E: SEAGIRA; F: #MNHERZA.

Note: A: The normal group; B: The model group; C: The Shenchi high dose group; D: The Shenchi middle dose group; E: The Shenchi
low dose group; F: The Buyang huanwu decoction group.
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Figure 4 Principal component analysis of carbon substrates metabolized by intestinal microbiota in rats of different
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Note: A: The normal group; B: The model group; C: The Shenchi high dose group; D: The Shenchi middle dose group; E: The Shenchi
low dose group; F: The Buyang huanwu decoction group.
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