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Regulatory effect of Scutellarin B on the gut microbiota of ulcerative colitis rats by regulating AMPK/
SIRT1/PGC-1a signaling pathway

WU Juncheng,ZHAO Liguo,ZHANG Liwen (Digestive Endoscopy s Boao Yiling Life Care Center »Qionghai
571400, Hainan s China)

Objective To investigate the effect of Scutellarin B (SCU) on the gut microbiota of ulcerative colitis (UC)
rats by regulating the adenosine monophosphate-activated protein kinase ( AMPK)/sirtuin 1 (SIRT1)/peroxisome
proliferator-activated receptor ¥ coactivator-la (PGC-la) signaling pathway.  Methods Six SD rats were randomly
selected as blank control group (NC group) .and another 24 rats were intraperitoneally injected with 3. 5% sodium dextran
sulfate (DSS) to construct UC rat model. UC rats were randomly divided into UC group, SCU group (100 mg/kg),
Compound C group (AMPK/SIRT1/PGC-1a signaling pathway inhibitor Compound C 250 pg/kg body weight) ,and SCU
+Compound C group (SCU 100 mg/kg body weight+250 pg/kg body weight Compound C ), NC group and UC group
were given equal amounts of physiological saline. There were 6 rats in each group. ELISA method was used to detect
serum inflammatory factor level; HE staining was used to observe the histopathological changes of colon tissue; short
chain fatty acid (SCFAs) sequencing and 16s sequencing were performed on feces and sequence analysis was performed;
Western blot was used to detect the expression level of AMPK/SIRT1/PGC-1a signaling pathway proteins.  Results

The morphology of colonic villi in NC group was intact,and the epithelial structure of colonic mucosa was clearly visible,
multiple cells in the intestinal glands were neatly arranged without any lesions. Compared with the NC group,the crypts
and goblet cells in the colonic tissue of UC group disappeared, and the infiltration of inflammatory cells increased, the

contents of acetate, propionate, and butyrate, the indexes of Shannon, Simpson, and Chaol., the relative abundance of
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Lactobacillus,and the levels of AMPK, SIRT1,and PGC1 were significantly decreased (P <{0. 05), the levels of 1L.-18,

TNF-a,IL.-6,and the relative abundances of Escherichia coli Shigella and Bacteroidetes were significantly increased (P <<

0.05). Compared with UC group.the SCU group had improved the mucosal structure and inflammatory cell infiltration

were improved, , the mucosal structure was basically intact,and the number of goblet cells increased significantly in SCU

group, the contents of acetate, propionate, and butyrate, the indexes of Shannon. Simpson, and Chaol, the relative

abundance of Lactobacillus,and the levels of AMPK, SIRT1,and PGC1 were significantly increased (all P<C0. 05), the

levels of 1L.-1B, TNF-a,Il.-6 ,and the abundances of E. coli Shigella and Bacteroidetes were significantly decreased (all P

<C0.05). The change trend of the above indexes in Compound C group was opposite to that in SCU group.

Conclusion

SCU can increase the abundance of beneficial bacteria by activating the AMPK/SIRT1/PGC-1a signaling axis, reduce

pathogenic bacteria,improve the imbalance of gut microbiota in UC rats,reduce the inflammatory state of UC,and play a

therapeutic role in UC,

[Key words] Scutellarin B; AMPK/SIRT1/PGC-1a signaling pathway;Intestinal microbiota; Ulcerative colitis
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IR 5 R R (¢t =6.199.9. 093.,9. 135, % P <<
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F T (1 =10. 337,11, 257,10. 835,44 P<C0.05); 5
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Table 1 Comparison of cytokines in each group

égjfp IL-18 TNF-« 1L-6
NC 41 (n=6) 22,01£2.34  7.85+1.13  10.54%2.56
UC A (n=56) 34.9343.38" 18.4842.75" 28.23+3.98"
SCU A (n=6) 26.15+2.23" 10.1241.54> 14,7442, 35"

Compound C 4l (n=6) 19.574+5.07" 28.834+3.34" 44.2345.35"
SCU+Compound C 41 (n=6) 34,154+3.55° 17.9341.73° 22.23+2.98°

a5 NCHHE,.P<0.05:b 5 UC 414, P<<0.05;¢ 5 SCU 4l L%,
P<0.05,
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Fig. 1 Histopathological changes of colon in rats
(HE staining, 200X )
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4 SCU XX RIFE RN
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0.05); 5 UC 44 ., SCU 4 Shannon, Simpson,
Chaol 45 % . 3 T (1 =10. 689,14, 296 ,6. 342, 3
P<C0. 05),Compound C 4 Shannon,Simpson.Chaol
FERC) 0 E AR (¢ = 9. 897.7. 754.8. 119, ¥ P <<
0.05); 5 SCU 4 #f ., SCU + Compound C 4
Shannon, Simpson, Chaol 48§ #{ ¥ & 2 & ik (¢ =
9.369.12.842.,5.729,¥] P<C0.05) (% 3),
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Table 2 Effect of SCU on SCFAs content in rat stool

4 5 Lk AR L TR
Group Acetate Propionate Butyrate

77.6348.07  96.2749.92 190.15+23.01
51.18+5.09" 65.4747.95" 120. 31+ 14, 04°
SCU #H (n=6) 69.56+6.14" 86.8549.59" 173,79+18. 44"
Compound C 41 (n=6)  21.6942.18" 20.91+2.12" 60.867.09"
SCU+Compound C 4l (n=6) 55.134:6.91° 73.487.35° 141,36415.54°
Mialg NCH . P<0.05;b 5 UCH HH, P<0.05;¢c 5 SCU 4 L%,
P<0.05,

NC 41 (n=6)
UCH (n=6)

£3 SCUMKRMGEEE o SHEMEM M (x s, pg/mL)

Table 3 Effect of SCU on a diversity of intestinal flora in rats

é?jijp Shannon Simpson Chaol
NC 41 (n=6) 5.2240.53  1.4440.17  431,67+45.29
UC H (n=56) 3.45+0.20"  0.6740,05" 303.73432.48"
SCU 4 (n=6) 5.07+0.48"  1.2640.12" 393.48+36.58"
Compound C 41 (n=6) 1.9540.17"  0.3540.02" 188.84+22.57"

SCU+ Compound C 4 (n=6) 3.654:0.33°  0.7320.07° 312.40+£32.47°
a5 NC A, P<0.05:b 5 UC 4 H#, P<0.055¢ 5 SCU 41 L 4%,
P<0.05,
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FETR @ AH X 3= B 2 & (e = 9. 661,13, 555, P <<
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B - R TR B AT S BT (=
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13.547.17.398.7. 185, P <C0. 05, Compound C %4 K

R4 4 21 AMPK,SIRT1,PGCla 7K V-4 B % F %
(t=6.322.5.799.8. 862, P<C0.05);5 SCU 41
It . SCU + Compound C 4 Kk B %5 15 41 21 AMPK .
SIRT1.PGCla /K-35 5 2 5 Ff (¢ = 11. 440, 15. 837,
5.748,P<C0.05) (£ 5, 3),

F4 SCUMARBKFHRSE BB EENBM(xts)
Table 4 Effect of SCU on the relative abundance of dominant
bacteria at genus level in rats

LE FLER bR KIS E-E A

Group Lactobacillus Bacteroidetes Escherichia-Shigella
NCH (n=6) 0.3240. 04 0,200, 02 0.1140,01
UC4l(n=6) 0.18%0.02° 0.3740.05" 0.26%0.03"
SCU A (n=56) 0.2840.03>  0.24+0.08" 0. 1440, 02"
Compound C 4l (n=6) 0.0440,01°  0.5140.04" 0.40+0.03"
SCU+Compound C4(n=6) 0, 2140.02¢ 0.3240,03° 0.2740,03°

a5 NCHIH A, P<0.05;b 5 UCHIH B P<0.05;5¢ 5 SCU 4l H 4, P<0.05,
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Fig.2 Comparison of relative abundance of genus level dominant
flora in rats in each group
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Table 5 Comparison of AMPK/SIRT1/PGCla expression levels
in colon tissues of rats in all groups

45 AMPK/ SIRT1/ PGCla/

Group GAPDH GAPDH GAPDH
NC 41 (n=6) 0.89£0.10  1.654+0.16  1.21=0.13
UC 4 (n=6) 0.3240.03"  0.5840.08"  0.8140.12°
SCU A (n=6) 0.774£0.14"  1.364+0.15"  1.11£0.11"
Compound C 4 (n =6) 0.1140.01"  0.3240.03"  0.4440.05"
SCU+Compound C41(n=6) 0,394+0.05° 0.654+0.07¢ 0.8740.08°

a5 NCALHE . P<0.05;b 5 UC 4 H %, P<<0.05;¢ 5 SCU 4 H %
P<0.05,

\_‘_j_ \/b\
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I RRIRIE VS A BET . UC B9 R L S e Rk
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Fig. 3 Western blot analysis of AMPK,SIRT1 and PGCla

in rat colon tissue
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