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polysaccharides from wine processed Polygonatum sibiricum (PSPW) on alcoholic liver disease (ALD) in mice based on gut microbiota
metabolism. Methods A total of 70 mice were randomly divided into control group, model group, biphenyl diester (100 mg/kg) group,
PSPC high- and low-dose (600, 150 mg/kg) groups, PSPW high-and low-dose (600, 150 mg/kg) groups, with 10 mice in each group.
After eight weeks of drug intervention and 4 h of daily administration, except the control group, other groups were given 40% Hongxing
Erguotou Baijiu (15 mL/kg) to establish ALD mouse model. Changes in body weight and liver index of mice in each group were
analyzed; Hematoxylin- eosin staining (HE) was used to observe pathological changes in liver tissue; The activities of alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) as well as levels of triglycerides (TG), total cholesterol (TC) and low-
density lipoprotein cholesterol (LDL-C) in serum were detected; The activity of catalase (CAT) and level of malondialdehyde (MDA)
in liver were detected; Gas chromatography was used to detect the contents of short chain fatty acids (SCFAs) in intestinal contents of
mice in each group; The regulatory effect of P. sibiricum polysaccharides on gut microbiota of ALD mice was explored using 16S
rRNA amplicon sequencing technology, the correlation between gut microbiota and various biochemical indicators, SCFAs were
analyzed to predict the relevant functional microbiota. Results Compared with model group, both PSPC and PSPW could improve
the body weight of ALD mice, significantly reduce liver index (P < 0.05), significantly reduce activities of ALT, AST and levels of TG,
TC, LDL-C in serum and MDA level in liver tissue of ALD mice (P < 0.05, 0.01), and significantly increase CAT activity in liver tissue
(P <0.05, 0.01). The results of gut microbiota and metabolites showed that PSPC and PSPW significantly increased the levels of six
SCFAs (acetic acid, propionic acid, isobutyric acid, butyric acid, isovaleric acid and valeric acid) in intestinal contents of ALD mice
(P <0.05,0.01), and improved the imbalance of gut microbiota in mice. Among them, PSPC and PSPW had a regulatory effect on the
abnormalities of Lactobacillus, Clostridium, Helicobacter, unclassified f Lachnospiraceae and Tuzzerella, with the high-dose PSPW
group showing the most significant regulatory effect. The correlation analysis results showed that ALT, AST, TG, TC, CAT and body
weight were positively correlated with the overall level of microbiota in ALD mice, while LDL-C, MDA and six SCFAs were negatively
correlated with the overall level of microbiota in ALD mice. Conclusion Both PSPC and PSPW could effectively protect against
alcohol induced liver injury, and improve liver injury by regulating gut microbiota composition and metabolic products, with PSPW
having a stronger protective effect
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#F 1 PSPC 71 PSPW %1 ALD /MNEAREFAFIEIEHAIREIET (X£s,n=10)
Table 1 Effects of PSPC and PSPW on body weight and liver index in ALD mice ( X £ s, n =10)
e R /g s

A5 7l &/ (mg-kg™) oy oY i ol P FAEFE 20/ %

X HR — 18.69+£0.73 32.50+£1.07 38.67+1.66 42.89+2.75 45.67£2.37 3.01+0.12
ieis) — 19.08+1.04 3126+1.23 3539+128 35.76+1.66"  35.88+1.67* 4.32+0.12%
PSPW 600 18.76+1.03 33.48+1.96 37.38+2.89 40.50+2.98" 4230+3.77"2 3.304+0.04"2

150 19.03+£0.69 33.54+1.87 37.66+3.33 39.80%3.99 40.86+4.27"2 3.314+0.25"

PSPC 600 18.85+£0.77 33.63+£1.90 37.34+2.53 38.45+2.83 39.03+£2.24 3.524+0.12"

150 18.96+0.52 33.40+£196 36.44+284 37.47+2.83 38.07+4.11 3.58+0.19"

XU e 100 19.04+0.98 33.82+1.25 38.34+4.34 40.06+2.86" 41.26+2.79" 3.524+0.27"

EXHRALLE: #P<0.05 #P<0.01; SHERZALLE: *P<0.05

*P<0.01; 5 PSPC MFIFIELA L : “P<0.05

44p<0.01, T,

#P<0.05 *P<0.01vs control group; *P<0.05 **P<0.01 vs model group; “P<0.05 ““P<0.01 vs PSPC same dose group, same as below tables.

3.1.3 PSPC #1 PSPW %} ALD /MR IMLIEH ALT.

PSPW 600 mg-kg™!

PSPW 150 mg-kg™'

B

PSPC 600 mg-kg™

BRI R TR 0T 2R TR At
Yellow arrow indicates large areas of hepatic steatosis and hepatocyte necrosis.
El1 PSPC 1 PSPW Xt ALD /NRATBEE R RRIZE AR (HE, X100)
Fig. 1 Effects of PSPC and PSPW on pathological changes in liver tissue of ALD mice (HE, x 100)

AST V&M % TG. TC. LDL-C /K FI8

B, 5%

1]

N =

M Gk 2
Ebdse, MEAYZH /N RIS ALT AST
EHRETE (P<0.01), XHAFYHMZE] T ™H

PSPC 150 mg-kg™!

#453; TG, TC J LDL-C KV & #ETtHE (P<0.01),
FUNIREE SN R IE AR R . 45T PSPC 8 PSPW
THiE, ANRIMEH ALT. AST it & TG, TC.
LDL-C /KA ANFREMEK, HEREMER

<2 PSPC #1 PSPW X} ALD /MR INEH ALT. AST jEM K& TC TG+ LDL-C /KFEHIFM (X +s,n=10)
Table 2 Effects of PSPC and PSPW on activities of ALT, AST and levels of TC, TG LDL-C in serum of ALD mice

(Xts,n=10)

HA  FE/(mgkeg!) ALT/(U-LY AST/(U-L ™ TC/(mmol'LY)  TG/(mmol-L™!)  LDL-C/(mmol-L™)
pagict — 26.25+1.06 20.15+3.47 2.51£0.30 0.5240.05 0.2040.01
Y — 33.74£1.75" 41.46+1.39% 3.49+0.36" 0.83 £0.02# 0.43+£0.03%
PSPW 600 26.78+0.66"2  2326+2.43"2a  25140.16"2 0.54+0.02"2 0.25+0.03"2

150 289442912  2503+1.58"22  283+0.22° 0.62+0.03"2 0.28+0.06™
PSPC 600 31.62+2.43" 30.344+2.39* 2.84+0.13 0.78+0.08 0.28+0.02"
150 33.081+2.48 31.83+3.76™ 2.99+0.20° 0.81+0.06 0.29+0.07*
B 2 XU i 100 27.144+3.74* 23.07+£2.77" 2.54+0.23" 0.5740.06" 0.2540.08"
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P, Hrh PSPW A AEAFREMEER (P<0.05.
0.01), I PSPC F PSPW X} ALD /) i AT4H A 51
%5 B AR B3 s R .

3.1.4 PSPC 1 PSPW X} ALD /NRIFHEH CAT %
PEAI MDA ZKF5Em a0k 3 Fios, SxTERAL
B, BRIAUNEATIES CAT 5B E R (P<
0.01), MDA /KFEZEFE (P<0.05), KUK
1R /N BRI A R A i R ek Sk s B s AR A L
B, BYRPGA CAT i BT (P<<0.05. 0.01),
MDA /K- & Z B (P<<0.05. 0.01), H.E25EH
Kftko Her PSPW /N BRI CAT % 14 2 MDA

%3 PSPC 1 PSPW Xt ALD /NRATRE CAT 5EMEF
MDA /KFEHIFNG (X+s,n=10)
Table 3 Effects of PSPC and PSPW on CAT activity and
MDA level in liver tissue of ALD mice (X + s, n=10)

ACERIIEIE BT PSPC (P<<0.05).

3.2 PSPC F#1 PSPW X} ALD /R AZiEE BRI IEIE
ER

321 WHEEBHEEERZHEEST BB EE
(B 2-A) MR B, W&, BRI, PSPW =7
w24, PSPC mifl =4 EHFEES A 718,

568, 895. 862 4>, HAHWIFN 464 A, WRANFFH
Yidh 11 A, SRR E YRR 7 A, PSPW St =4
FEHEYIF 71 4, PSPC il 24 H Y 45 4>,

i 2-B. C. E. F o, SxfIRA e, BAA
A B B #E Ace Chao~ Shannon #5%(3%) F# 1%, Simpson
et Ttm, R ALD /NERAKNYIRIEEE R
ZREVEYIBRMG; SRR LLE, PSPW iy &4
PSPC i &40 W HEF 5 AR S 2 PRI A A R 2
FERIRE . il 2-D B, £/ (principal

/5% AE/mgke ') CAT/(U-mg ') MDA/nmol-mg') ~ component analysis, PCA) /RN 738 B
P —  100.00£582  100.00£5.77 BELLFREE B BR AR AR X 5, PSPW vl &
ei) — 76.49+6.51"  133.08+6.33" R vt s . s
PSPW 600 106.95+425"s 852443317 LM PSPC 7l i AL E I RF AL RS #1700 S 25

150 9641%258™ 9277637 R BHHIRM BN, PSPW R B
PSPC 600 93.82+6.62° 115.85+11.90" . _ . .
Tidl o HE 7 e
TR XU 100 109.724+10.12"  94.56+6.71** 1E% o
A B C
AN 1
900: 800+
8001 s 700
| o B
inmm , | E™ "
3 6007 £ 5001 .
PSPW | PSPC 5001 00l ‘
B Frpiilie 400 1 -
1 - 300
300 T T T T - - -
PSPW XIf®  #i%!  PSPC PSPW XIf® %!  PSPC
fip s [Pl [l R
D E F
T . | ©PSPW il
30] LD 6 1.0
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x4 HUEEER). B B BRKEIHER (X+s,n=06)
Table 4 Species difference of gut microbiota at levels of phylum, class, family and genus (X £ s, n =6)
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