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Study on sodium butyrate enhancing the efficay of Sishen pill in regulating
intestinal microbiota for treating diarrhea with kidney-yang deficiency syn-
drome

DI Jiaxin, XIAO Nenqun, PENG Maijiao, TAN Zhoujin (School of Medicine, Hunan Uni-
versity of Chinese Medicine, Changsha 410208, China)

[ Abstract] Objective To explore the synergistic therapeutic effect of sodium butyrate and Sishen pill on mice with
diarrhea with kidney-yang deficiency syndrome. and provide experimental evidence for the contemporary application
of classical prescriptions. Methods The diarrhea with kidney-yang deficiency syndrome mouse model was construc-
ted by gavage of adenine combined with Folium sennae. Mice were given 100% Sishen pill decoction, 50 mg/kg so-
dium butyrate + 75% Sishen pill decoction, 100 mg/kg sodium butyrate + 50 % Sishen pill decoction, 200 mg/kg so-
dium butyrate + 25% Sishen pill decoction, and 300 mg/mL sodium butyrate decoction by intragastric administra-
tion, respectively. General condition, food and water intake, anal temperature, body weight, fecal water content,

organ index, intestinal microbiota, and enzyme activity of the mice were compared. Results After treatment, the
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general condition, food and water intake, anal temperature, and fecal water content of the mice gradually recovered.
The body weight of mice from the natural recovery group. the 200 mg/kg sodium butyrate + 25% Sishen pill group,
and the 50 mg/kg sodium butyrate + 75 % Sishen pill group still showed statistical differences from the normal group
(P<<0.05). The body weight of mice from the 100 mg/kg sodium butyrate + 50% Sishen pill group (34.23 £4,93)g
increased, close to the body weight of mice from the normal group (35.69 =4, 78) g. Spleen index of the mice from
the 100 mg/kg sodium butyrate + 50 % Sishen pill group recovered to normal, showing significant difference from
mice from the natural recovery group (P<C0. 05). There were no significant differences in thymus index of mice
from different groups (P>>0. 05). After treatment, the mice intestinal microbiota began to recover, with no signifi-
cant differences in the number of bacteria among groups (P>>0. 05). Compared with the natural recovery group. the
number of Escherichia coli in mice from each treatment group reduced significantly (P<Z0.01), and the mice from
100 mg/kg sodium butyrate + 50% Sishen pill group had the smallest number of Escherichia coli. The number of
Bifidobacteria in mice from the 100 mg/kg sodium butyrate + 50% Sishen pill group and the 50 mg/kg sodium bu-
tyrate + 75% Sishen pill group recovered to the level of the normal group (P>>0.05). The mice from 100 mg/kg so-
dium butyrate + 50% Sishen pill group showed a significant effect on the recovery of Lactobacillus number (P<C
0.05). The amylase, lactase, and protease activities in mice from the natural recovery group were all higher than
those from the normal group (all P<C0.05), and the enzyme activities in mice from the 100 mg/kg sodium butyrate
+50% Sishen pill group were closer to those from the normal group. Compared with the natural recovery group,
lactase activity of mice from the 100% Sishen pill group reduced significantly (P<C0.01), and the xylanase activity
in mice from the 100 mg/kg sodium butyrate + 50 % Sishen pill group was closest to the normal group. Conclusion
The synergistic effect of sodium butyrate enhances the therapeutic efficacy of Sishen pill. 100 mg/kg sodium buty-
rate +50% Sishen pill group showed significant improvement in mice mental status, diarrhea symptoms. intestinal
enzyme activity, and microbial stability compared with other groups using sodium butyrate or Sishen pill alone.
[Key words| sodium butyrate; diarrhea with kidney-yang deficiency syndrome; enzyme activity; intestinal micro-

ecology; Sishen pill
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Figure 1 Synergistic effect of sodium butyrate and Sishen pill on average food intake and average water intake in mice
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Figure 2 Synergistic effect of sodium butyrate and Sishen pill on weight and anal temperature in mice (7= 6)
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Figure 3  Synergistic effect of sodium butyrate and Sishen

pill on fecal water content in mice
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Figure 4  Synergistic effect of sodium butyrate and Sishen

pill on organ index in mice (n=6)
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F 1 TS MM OILEC AT /N B T8 A AT RS FR VR B2 i (2 £ 5, CFU/g,n = 3)
Table 1 Synergistic effect of sodium butyrate and Sishen pill on the number of intestinal culturable colonies in mice (x * s,
CFU/g.,n=3)
45 A (X 10%) KIp¥ A B (X 10%) UBLFF T ( X 10%) FLERFF 1 ( X 10%)
NC 1.590 + 1. 334 1.979£0. 308 10. 601 £ 1. 767 5.595 * 1. 743
NM 2.019 0. 662 5.720 £ 0. 064* 3.671+1.8364 1.224 % 0. 280°
SB 2,486 10,774 3.369+0.107" 4.144+2,713 3.078 +£1.531A
HBLP 1.885+0.714 2.579 0. 868" 3.534+1,7674 1. 826 % 0. 735*
MBMP 1.451£0.725 1,272 40, 122004 5. 806 % 2, 661 3.948 £2.0198
LBHP 1. 413 £0. 468 3.344 £ 1, 3540 6.900 £ 1,523 3.297+0.973%
SSP 0.474£0.370 1.310 £ 0. 027" 2.371£2.716° 2.015+0.673°
F 1. 967 18. 610 4,779 4,035
P 0. 140 <0. 001 0. 008 0.010

W5 NC Y4 k. A £ #E P<0.05.a {83 P<<0.01;5 NM 4] b4, B £ 3 P<<0.05,b £t 38 P<<0.01;5 SB 41 L #%
HBLP 4 b4 .d A% P<<0.01; 5 LBHP 4 b4 . f 03 P<C0. 01,

LCvE P<0.05: 5

2.7 TEAMNL v LB s st B FE T R B ) R
Wi A B B E P Y v 5 NC LA H, NM 4]
/I SR T VA B 0 v S e LB B R
W METER (3 P<<0.05), Bk LBHP 415F, %897 4l
VERBETE A T KR By HBLP 414h, 45 R 97 4l
FUBEBGG Ve A7 12 T RE S 5 NM 4L,
BigG PERR SB ZH 41 2 W 3 B IR (3 P<<0. 01), Horp
MBMP 2 4 B P e fk . NM AL/ BROR SR B i

TE: 5 NC 44 a f£3 P<<0.01;5 NM 41 1b4e b 32 P<<0.01;
5 SB 4 ks .o ft #F P<<0.01;5 HBLP 4l 4%, d % P<<0.01; 5
MBMP 41 48 e {83 P<<0.01;5 LBHP 41 4. 103E P<<0. 01,
5 TEREAS IR AUEC N /N B GE N RUE P T R 02 A
(n=3)
Synergistic effect of sodium butyrate and Sishen

Figure §

pill on intestinal microbial activity in mice (n=3)
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Table 2 Synergistic effect of sodium butyrate and Sishen pill on intestinal enzyme activity in mice (U/g,n=3)

28 51 VE B B [ M (Pss 5 P7s) ] FLAHEF [ M(Pss , P75) ] HEERE (T ) A RWERG (T £ 5)
NC 0.9400. 713, 0.940) 1.955(1. 852, 1.967) 0.343+0.159 0.063 0. 020
NM 1.610(1. 149, 2. 070)A 2.251(2.217, 2.272)A 0. 684+ 0. 147* 0.241%0.198
SB 0.865(0. 854, 1.096) 1.851(1.847, 1.959) 0.486%0.097 0.544+0.213*
HBLP 1.344(1.249, 1.350) 2.412(2.407, 2.422)A¢ 0.192£0. 065" 0.150 £ 0. 067¢
MBMP 1.297(1.204, 1.360) 2.138(2.128, 2.143) 0.152 0. 110 0.067 +£0.031¢
LBHP 1.709(1. 637,1.732) 2.049(2.049, 2.057)P 0. 158 = 0. 104%¢ 0.229 0. 030
SSP 1.522(1. 251, 1.546) 0.836(0.833, 0.852)"dE 0.199 £0. 156" 0.086£0.017¢
H/F 16. 180~ 18.783* 10. 410 6. 621
P 0.013 0.005 <20. 001 0.002

W5 NCH#H. A3 P<<0.05,a 183 P<<0.01;5 NM 41 b #,b {83 P<<0.01; 5 SB 4 L%, C £ 3£ P<0.

HBLP 41 L #5, D £t 3% P<<0.05,d £ 3 P<<0.01;5 MBMP 4 [L 4, E

05,c 3 P<<0.01; 5

ft# P<0.05, x Fm% Hfi.



o 644 - o Y P 4R AR 2025 4E 5 A5 24 %5 5 ] Chin ] Infect Control Vol 24 No 5 May 2025

3 itig

B BH S 4 5 AR B AN R 2 5 B8O M
ST SR M AT T 7 N H 30T T Ok
K0 22 BE L R T B R IED VR SR SR AE . AR5
TRAE  AWF 580 %/ B B ROK & IR AR ZE 0
FoKE MRS E R AR BN . 5 NM 4 e, &3R
I7 AT B /N BB ORI &8 Ry iVl B4 A
. BAH/NRALRAIKE 25 NC 42 % Lait
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IEH K. 100 mg/kg T ER4M + 50 Y6 DU i L5 A5 F
FABRAT HEME e . X IEIT K /N R
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