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Abstract: In recent years, the prevalence of non-alcoholic fatty liver disease (NAFLD) has been dramatically
increased in China and specific targeted therapy is still unavailable. The purpose of this research was to investigate
whether schisandrin B (SchB) improves NAFLD and the potential mechanisms. Wildtype mice with C57BL/6J
background were treated with special high fat diet (containing 40% fat, 22% fructose, 10% sucrose, and 2% choles-
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terol) for 16 weeks to induce NAFLD. Then SchB (120 mg-kg™) were used to treat NAFLD mice for 6 weeks.
Body weight, food intake, glucose tolerance, insulin resistance, serum level of total cholesterol (TC), triglycerides
(TG), alanine aminotransferase (ALT), and aspartate aminotransferase (AST) were assayed and histopathological
analysis were performed to evaluate the improvement of NAFLD induced by SchB. Furthermore, the level of
lipopolysaccharide (LPS) in serum, intestinal permeability, and the expression of genes and proteins associated with
mucosal defense were evaluated, intestinal flora composition in fresh cecal contents were analyzed and differential
flora were identified to explore the potential mechanism. All animal experiments were approved by the Animal
Research Committee of Shanghai University of Traditional Chinese Medicine. These results showed that SchB
significantly reduced the body weight of NAFLD mice without changing food intake, and effectively reduced serum
level of TC, ALT, and AST. SchB also significantly altered the composition of the microflora in NAFLD mice,
increased the abundance of the Akkermansia muciniphila (A. Muciniphila) and elevated the expression of genes and
proteins associated with the mucosal defense in ileum and colon, restored the permeability of intestinal barrier. In
summary, SchB improves NAFLD by regulating the composition of the microflora and enhancing the function of
intestinal barrier to further reduce the excessive lipids accumulation and hepatic inflammation.
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Occludin CCCAGGCTTCTGGATCTATGT TCCATCTTTCTTCGGGTTTTCA
Muc2 CCATTGAGTTTGGGAACATGC TTCGGCTCGGTGTTCAGAG
Tnfa GCTGAGCTCAAACCCTGGTA CTCCAAAGTAGACCTGCCCG
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Figure 1  Effect of schisandrin B (SchB) on body weight and

food intake in non-alcoholic fatty liver disease (NAFLD) mice. A:
Body weight; B: Food intake. n = 8, X + s. P < 0.001 vs CHOW;
P <0.05vs GAN
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Figure 2 SchB improved glucose homeostasis of NAFLD mice. A: Fasting glucose; B: Glucose tolerance test (GTT); C: Area under the
curve (AUC) of GTT; D: Serum level of insulin; E: Insulin tolerance test (ITT); F: AUC of ITT. n = 8, x + 5. P < 0.05,"P < 0.01, P <

0.001 vs CHOW; "P < 0.05, "P < 0.01, ""P < 0.001 vs GAN
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Figure 3 Effect of SchB on biochemical index in NAFLD mice. A: Serum level of triglyceride (TG); B: Serum level of total cholesterol
(TC); C: Serum level of aspartate aminotransferase (AST); D: Serum level of alanine aminotransferase (ALT); E: Representative images of
H&E staining and oil red O staining of liver; F: Quantitative results of the oil red O staining. n = 8, x £'s. P < 0.01, P < 0.001 vs CHOW;

P <0.05, "P<0.01, ""P < 0.001 vs GAN
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Figure 4 Effect of SchB on the structure of intestinal microflora in NAFLD mice. A: The differences in the community composition
between the phylum units; B: Shannon index of OTU level; C: Chao index of OTU level; D: Abundance of Akkermansia muciniphila
(A. muciniphila); E: The differences in the community composition between the genus units. n = 6, x + s. “*P < 0.001 vs CHOW; ™"P <

0.001 vs GAN
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Figure 5 Effect of SchB on the intestinal mucosal barrier function in NAFLD mice. A: Mucosal defense proteins expression in ileum;

B: Statistical results of gray value of ZO-1 in ileum; C: Statistical results of gray value of occludin in ileum; D: Mucosal defense genes

expression in ileum; E: Mucosal defense proteins expression in colon; F: Statistical results of gray value of ZO-1 in colon; G: Statistical

results of gray value of occludin in colon; H: Mucosal defense genes expression in colon. n = 5, x + s. “P < 0.05, P < 0.01 vs CHOW; P <

0.05 vs GAN
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Figure 6 SchB reduced the permeability of intestinal mucosal barrier and improved hepatic inflammation. A: Intestinal permeability;

B: Serum level of lipopolysaccharide (LPS); C: Hepatic mRNA expression levels of genes related to inflammation in mice. n =8, x +s. P <

0.01, *P < 0.001 vs CHOW; P < 0.05, “P < 0.01, ™"P < 0.001 vs GAN
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VT8 3 B 6 B, SRS ME R DT I o BB, B TEN
AP LR A2 14 1T 4E S NAFLD /) U8 B AR 2,
BieAER T IO T 52 & RCAH O 6 TR 3R 0K, 2503 NAFLD
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AR . TR, A 24 1 4R H G2 T 280, £
3% NAFLD [ 25 20 F F 7T g5 AL muciniphila 48 5<%,
AHFFE & B, SchB =% NAFLD /) 5 178 B R 45 7, B&
ICJE BB T3 B, MMy o 113 5% . [\ B, SchB i
380 A, muciniphila (1) = B, BRI IE 12 &V, IF
P TR 28 SE A DS FE A (Tfa 1118 2 116) Kk, 53¢
R AR TE AR T o

23 b ik, SchB X NAFLD B4 & 35 i el 4F H
FLAE P AL AT B8 R 38 0 1 15 1 B A 45 1 5 i
B M6 R B Th e SR S o % F 72 NIl R 1 S SchB
1077 NAFLD $244E 1387 1) RS S A FIE S o

fEE mk: DARSE . T I NI BTS00 DAREE A
R AR SESRE R BB HEAT SO0 RO RS S AT, DRI T
R 7 SN C 35l 4709

FIFRSE: ToH) ot 1 9
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