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Abstract: To investigate the effect of Sishen Wan (SSW) on intestinal flora in diarrhea-predominant irritable
bowel syndrome (IBS-D) rats and explore the efficacy of this regiment for improving IBS-D, we divided 45 SPF
male SD rats randomly into control, disease, SSW, Ershen Wan (ESW) and Wuweizasan (WWZS) groups. The
spleen-kidney-yang deficiency type IBS-D rat model was prepared by a composite factor and administered for 14
days. After collecting the feces of the rats, total DNA was extracted from the stool samples. Primers were designed
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based on the 16S r RNA V3 to V4 regions of the bacteria, and used for high-throughput sequencing with the
[llumina Miseq platform. We found that SSW can effectively reduce the diarrhea index (P<0.05) and reduce the
high sensitivity of intestinal tract (P<0.05) of IBS-D rats. The principal component analysis (PCA), principal co-
ordinates analysis (PCoA) and non-metric multidimensional scale analysis (NMDS) based on the Beta diversity
distance showed that there were significant differences in the composition of the gut microbiota among the five
groups (P<0.05). The disease group has the lowest in abundance, uniformity and diversity of gut microbiota.
Compared with the control group, the disease group showed a significant increase in Proteobacteria, Actinobacteria,
Veillonococcus and Mycoplasma (P<0.05), but a significant reduction in Pleaverella (P<0.05). Compared with the
disease group, SSW administration caused significant reduction in the Proteobacteria and Mycoplasma (P<0.05),
but significant increases of Clostridium, Turicibacter and Romboutsia (P<0.05). Our study shows that SSW has
the potential as a therapeutic regiment for treatment of IBS-D due to partial regulation of the intestinal flora. In
addition, there is a synergy between ESW and WWZS.
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(two weeks of administration). n = 9, ¥ + s. "P<0.05 vs control;
4P<0.05 vs model. SSW: Sishen Wan group; ESW: Er Shen Wan

Abdominal with drawal reflex (AWR) in each group

group; WWZS: Wuweizisan group

Group 1 mL 1.5mL 2 mL
Control 1.22+£0.44 2.00 £ 0.50 2.56 +0.53
Model 1.44 £ 0.53 2.44 £0.53 3.33+£0.50"
SSW 1.33+£0.50 2.33£0.50 2.89+0.334
ESW 1.44 £0.53 2.33+0.50 3.11+0.33
WWZS 1.33+£0.50 2.33+0.50 3.22+£0.44
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Figure 1 Representative H&E-stained colorectum sections (the

left and right are 10x5 and 10x 10 magnification, respectively) in

five groups
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Table 2 The rat gut microbiota diversity indexes in various groups. n = 6, X £ 5. "P<0.05 vs control; #P<0.05 vs model; 4P<0.05 vs SSW

Group Sobs Heip Invsimpson Coverage
Control 618.50 £ 35.46 0.16 £0.01 38.59+£7.33 0.99 £ 0.000 92
Model 508.17 +23.26" 0.13 +£0.03" 29.02 + 8.66 0.99 +0.001 28
SSW 657.67 +34.96% 0.17 £0.03% 4590 £ 16.55 0.99 + 0.000 99
ESW 583.50+37.91%4 0.15+0.04 34.65 +13.94 0.99 + 0.000 57
WWZS 593.33 £36.9544 0.18 £0.02% 45.69 + 7.64* 0.99 + 0.000 83
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Figure 4 Multiple samples of PCA analysis (A), PCoA analysis (B) and NMDS analysis (C)
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Figure 5 Bar graph of microbial community ratio at Phylum level (A) and Genus level (B)
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Table 3 The relative abundance of rats intestinal flora in various groups. n = 6, ¥ = 5. "P<0.05 vs control; #P<0.05 vs model
No Species Taxonomy Control Model SSW Trend
1 Firmicutes Phylum 0.5731+0.112 1 0.597 0+ 0.081 8 0.589 3 +0.0485 Tl
2 Bacteroidetes Phylum 0.414 5+0.109 1 0.342 0+ 0.087 2 0.3760 + 0.038 4 1
3 Proteobacteria Phylum 0.005 4 +0.004 0 0.0352+0.001 2° 0.009 4 + 0.006 34 Tl
4 Actinobacteria Phylum 0.002 5 +0.000 8 0.021 7 +0.007 0" 0.0154+0.0163 Tl
5 Tenericutes Phylum 0.002 9 +0.000 9 0.003 2+0.001 5 0.008 6 +0.007 5 Tl
6 Cyanobacteria Phylum 0.000 5 +0.000 4 0.000 5 +0.000 3 0.000 5 +0.000 6 --
7 Saccharibacteria Phylum 0.000 4 +0.000 3 0.000 4 +0.000 4 0.000 4 +0.000 4 -
8 Lactobacillus Genus 0.280 0 +0.088 6 0.191 6 £ 0.067 8 0.199 7 +£0.095 2 1
9 Lachnospiraceac NK4A136_group Genus 0.0336+0.023 3 0.0742+0.0499 0.028 1 +0.022 8 Tl
10 Prevotellaceae Ga6A1 group Genus 0.077 8 +£0.045 9 0.007 1 +0.004 4" 0.053 6 +0.000 3 11
11 Clostridium_sensu_stricto_1 Genus 0.024 9 +0.009 6 0.018 0+ 0.007 4 0.046 8 £0.015 14 1
12 Erysipelotrichaceae Genus 0.0012+0.001 3 0.049 3 +0.027 9° 0.0197+0.025 7 Tl
13 Ruminococcus_1 Genus 0.028 6 £0.004 4 0.021 6 +£0.008 7 0.0154+0.0105 ! l
14 Prevotellaceae NK3B31_group Genus 0.040 9 +0.050 7 0.001 7+0.001 4* 0.0150+0.0150 1
15 Romboutsia Genus 0.022 8 £0.007 5 0.006 6 +0.001 6 0.025 3 +0.006 5 11
16 Allobaculum Genus 0.000 9 +0.001 0 0.0371+0.019 6 0.007 4 +0.007 54 Tl
17 Turicibacter Genus 0.003 6 +0.002 2 0.005 4 +0.002 2 0.027 7+0.016 8 (i
18 Blautia Genus 0.001 1 +0.000 5 0.007 5+ 0.005 0 0.014 8 £0.020 0 Tt
19 Desulfovibrio Genus 0.001 6 +0.000 7 0.0196+0.014 1 0.001 0+ 0.000 6 Tl
20 Parasutterella Genus 0.002 3 +0.001 7 0.010 5+ 0.004 2 0.007 1 +0.007 4 Tl

(P<0.05). F.WkTHUHAE T REKBE B (norank_f  Ery-
sipelotrichaceae) > R /4 J& (Allobaculum) F1J8 5 Bk
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F1 Romboutsia i 1IN (P<0.05). WLE 5ABAIZ 3,
7.3 PUFHAL AL BARF R KRB EE R
M EE S DY LA L i R AR TR 1 AL AR R R
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Figure 6 Comparative bar graph of microorganisms in SSW, ESW and WWZS at Phylum level (A) and Genus level (B)
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Table 4 The relative abundance of rats intestinal flora in SSW, ERW and WWZS. n = 6, ¥+ 5. "P<0.05 vs SSW

No Species Taxonomy SSW ESW WWZS
1 Firmicutes Phylum 0.5893+0.048 5 0.5923+0.0615 0.669 5 +0.062 4
2 Bacteroidetes Phylum 0.376 0+ 0.038 4 0.389 0+ 0.064 4 0.3151+0.0610
3 Actinobacteria Phylum 0.0154+0.0163 0.006 7 +0.003 9" 0.001 9 +0.000 8"
4 Bacteroidales S24-7 group Genus 0.290 7+ 0.084 4 0.247 3 +0.044 0 0.2573+0.034 9
5 Lactobacillus Genus 0.199 7 +0.095 2 0.1945+0.1057 0.2340+0.087 9
6 Lachnospiraceae NK4A136_group Genus 0.028 1 +£0.022 8 0.052 4 +0.004 7° 0.066 9 +0.000 4"
7 Prevotellaceae Genus 0.017 5+0.001 8 0.037 6 +0.003 0" 0.010 3 +£0.005 7°
8 Ruminococcaceae UCG-014 Genus 0.027 4 +0.002 9 0.022 3 +0.009 8" 0.011 7+0.002 5
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