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In vitro study on the regulation of Shengmai San on dysbacteriosis of intesti-

nal flora
HUA Haiying, LI Xueqing, LIU Jihua”
Jiangsu Key Laboraiory of TCM Evaluation and Translational Research, China Pharmaceutical University, Nanjing 211198, China

Abstract To study the regulation effect of Shengmai San (SMS) on intestinal dysbacteriosis, ceftriaxone sodium
was used to induce intestinal dysbacteriosis in vitro, together with bacteria cultured in the selective medium and
enumerated by plate counting, and the short chain fatty acid were also analyzed . The results showed that SMS
(16.5,11.2,5.5 mg/mL) could significantly inhibit the proliferation of such potentially harmful bacteria as
Enterococci and Enterobacteriaceae, while promoting the proliferation of Lactobacillus and Clostridum. Compared
with the model group, the proliferation of Enterococct and Enterobacteriaceae was inhibited by 24.9% and
19. 1%, while the proliferation of Lactobacillus and Clostridum was increased by 22. 3% and 25. 8%, respectively,
in the medium dose of SMS group (11.2 mg/mL) at 24 h. Meanwhile, SMS in different concentrations significantly
increased the accumulation of acetic acid and propionic acid generated by gut microbes which could significantly
inhibit the proliferation of harmful bacteria. SMS showed probiotic effects on intestinal microflora imbalance

induced by antibiotics in vitro.

Key words Shengmai San; intestinal flora; probiotics; short-chain fatty acid
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Figure 2 Effect of ceftriaxone on fecal bacteris in fermentation broth at 6 h (A),12 h (B) and24 h (C) (x +s,n=3)

***P<0.000 1 vs control group
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Table 1  Effect of Shengmai San (SMS) on the number of Enterobacteriaceae , Enterococct and Clostriadium in the model of intestinal flora imbalance

induced by ceftriaxone (x +s,n=3)

Number of bacteria

Bacteria Group
0 6 12 24 h
Enterobacteriaceae Control 5.50 £0.02 7.84 +0. 12%# 8.79 +0. 05" 8.79 +£0. 05
Model 0= 4.18 £0.55*** 6.51 £0.08* * *
Model + SMS(5. 5 mg/mL) 0~ 4.58 +0.14*** 6.72£0.11***
Model + SMS(11.2 mg/mL) 0" O * 5.33+0.10 " * **##
Model + SMS(16. 5 mg/mL) 0** QF * 4.30 £0.01 * = *##
Control + SMS(11.2 mg/mlL) 7.43 £0. 15 * * * 9.11 +0. 017 9.02 +0. 13%#
Enterococci Control 3.26 £0. 12 5.35 £0. 12 4.88 +0.03% 6.21 +0.27
Model 2.74£0.07*** 4.41 £0.02** 6.40 +0. 21
Model + SMS(5. 5 mg/ml.) (= 4.58 +0.01* 6.58 +0. 15
Model + SMS(11. 2 mg/mL) Qe Q* * e 5.28 £0.18* *#
Model + SMS(16. 5 mg/mL) Q** O« x 4,56 £0.28 * = *###
Control + SMS(11.2 mg/mL) 4.89 +£0.26*#* 6.50 £0. 15%# 6.40 £0. 15
Clostridium Control 6.19 0. 17 7.39 £ 0% 8.41 + 0™ 8.38 +0. 03"
Model 3.24 +0.17 4.65+0.13*** 6.28 +0.33" "~

Model + SMS(5. 5 mg/mL)
Model + SMS(11.2 mg/mL)
Model + SMS(16. 5 mg/mL)
Control + SMS(11.2 mg/mlL)

4.26 £0. 35 * *###
4.55 0,13 * *##
4.84 +0.10 * *#**
6.95+0. 15 * ***

5.28+£0.42*""
5.40 £0. 11"~
5.06 £0. 14" "~

8.41 +0. 02

7.30 £0.36* *#
7.72 £0. 06 *#*
7.59 £0. 02 *##*
8. 44 =0. 06"

**P<0.01,***P<0.001 vs control group;™P <0.01," P <0.001 vs model group
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Table 2  Effect of SMS on the number of Bifidobacteria and Lactobacilli in the model of intestinal flora imbalance induced by ceftriaxone (x +s,n =3)

Number of bacteria

Bacteria Group
0 6 12 24 h
Bifidobacteria  Control 4.50 0. 05 5.56 +0. 17%# 5.30 +0. 25" 4.94 +0.45
Model 3.27+0.17*** 3.30 £0.16* * * 4.71 +0.28
Model + SMS(5. 5 mg/mL) 3.24£0.06" " * 3.41£0.02% " " 3.81£0.72
Model + SMS(11. 2 mg/mL) 3.33£0.06" "~ 3.47 £0.12% "~ 3.62+0.35*
Model + SMS(16. 5 mg/mL) 3.06+0.02% ** 3.02+0.45*** 2.70 0. 02 * *#
Control + SMS(11.2 mg/mL) 5.88 +0.03 * 5. 12 £0. 40%# 5.14 0. 17
Lactobacilli ~ Control 5.63 +0.02 7.61 £0.07*# 8.19 =0. 01" 8.41 =0. 05"
Model 3.20+0. 12 ** 4.24 £0.427 %~ 6.44 £0.21***
Model + SMS(5. 5 mg/mL) 3.84 £0. 14 * *### 5.18 £0.44* * ** 7.28 £0.24 % *
Model + SMS(11.2 mg/mL) 4,02 £0.05 " * ## 5.39 £0.15* " *# 7.70 £0.01 * = *###
Model + SMS(16. 5 mg/mL) 3.59 +0.19* = *# 5.21 £0.12%**# 7.55 +0.04 % * *##
Control + SMS(11.2 mg/mlL) 6.73 +0. 13 * *### 8.89 +0. 03" 8.61 +0. 03"

**P<0.01,***P<0.001 vs control group;*™P <0.01,** P <0.001 vs model group

Acetic acid | | Propionic acid
|
|
| \
‘ Butyrate acid
Vi i | ]
2 4 6 8 10 12 14 16 18 20

t/h
Figure 3 GC chromatogram of short chain fatty acid in anaerobic fer-
mentation broth with SMS at 24 h
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Figure 4 Production of SCFA in anaerobic fermentation broth at 0,6,12 and 24 h (x £s,n=3)
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