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Effects of Ergosterone on Acute Alcoholic Liver Injury and Gut Microbiota Community Composition in Mice

ZHANG Yue?, ZHAO Tianyi®, WANG Huan®, WANG Shumin®*(Changchun University of Chinese Medicine, a.College
of Pharmacy, Jilin Provincial Fungus Medicine Biotechnology Engineering Laboratory, b.Jilin Provincial Key Laboratory of
Ginseng Chemistry and Pharmacology, Jilin Ginseng Academy, Changchun 130117, China)

ABSTRACT: OBJECTIVE To study the effect of ergosterone on acute liver injury in mice induced by alcohol and its effect
on the composition of gut microbiota. METHODS C57BL/6 mice were randomly divided into blank group, model group,
diammonium glycyrrhizinate group(60 mg-kg™), low dose of ergosterone group(30 mg-kg™") and high dose of ergosterone group
(60 mg-kg™), 10 in each group. Except for the blank group and the model group, the other groups were administrated with the
corresponding dose for 10 d. On day 9-10, the other groups except the blank group were administered with two doses of 50%
alcohol(10 mL-kg™!) at 12 h intervals to induce a model. Levels of aspartate aminotransferase(AST), y-glutamyl transpeptidase
(y-GT) in serum and alanine aminotransferase(ALT), prealbumin(PA), malondialdehyde(MDA), superoxide dismutase(SOD) in
liver were detected by ELISA. Hematoxylin-eosin staining was used to observe liver tissue pathological changes, and the effect
of ergosterone on mice intestinal flora was analyzed by 16S rRNA gene sequencing analysis technology. RESULTS
Ergosterone could significantly reduce the levels of AST, y-GT in serum and ALT, MDA in liver tissue, and significantly increase
the levels of PA and SOD in liver tissue. Ergosterone also could regulate the alcohol-induced changes gut microbiota in phylum
and genus levels. CONCLUSION Ergosterone has a protective effect on alcohol-induced acute liver injury in mice, and can
improve liver injury by regulating the gut microbiota.

KEYWORDS: ergosterone; alcohol; acute liver injury; gut microbiota
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Fig. 1 Effect of ergosterone on liver function indexes AST, y-GT, ALT and PA in mice with acute alcoholic liver injury
Compared with blank group, PP<0.001; compared with model group, »P<0.01, ¥P<0.001; K-blank group; M—model group; Y-diammonium
glycyrrhizinate group; L—low dose of ergosterone group; G—high dose of ergosterone group.
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Fig. 2 Effect of ergosterone on the levels of oxidative stress MDA and SOD in mice with acute alcoholic liver injury
Compared with blank group, "P<0.01; compared with model group, »P<0.05; K-blank group; M—-model group; Y—diammonium glycyrrhizinate group;

L—-low dose of ergosterone group; G—high dose of ergosterone group.
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Fig. 3 Effect of ergosterone on liver tissue in mice with
acute alcoholic liver injury

K-blank group; M—model group; Y—diammonium glycyrrhizinate group;
L-low dose of ergosterone group; G-high dose of ergosterone group.
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Fig. 5 Effect of ergosterone in phylum level gut microbiota

A-horizontal histogram of phylum level; B—species abundance clustering heat map; C—quantitative statistical chart of significant difference bacteria;
compared with blank group, VP<0.05; compared with model group, ?P<0.05; K-blank group; M—model group; Y—diammonium glycyrrhizinate group;
L—-low dose of ergosterone group; G—high dose of ergosterone group; Candidatus—Candidatus_Saccharibacteria.
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Fig. 6 Effect of ergosterone in genus level gut microbiota
A-horizontal histogram of genus level; B—species abundance clustering heat map; C—quantitative statistical chart of significant difference bacteria;
compared with blank group, "P<0.05; compared with model group, ?P<0.05; K-blank group; M—model group; Y—diammonium glycyrrhizinate group;
L-low dose of ergosterone group; G-high dose of ergosterone group; Lachnospiracea—Lachnospiracea_incertae_sedis; Candidatus—Candidatus_Pelagibacter.
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b, L EEAAAE T R0 M M e, 25 04 i 52 46
VR, AN A R SR TR O I
JIEH AST ARSI G 05 1 B B by, ik
W25k AST R BERsL, SRR, 535h,
o B A 2 R A SN y-GT SR,
FIEH y-GT SN, 1 PA J2—Fh 2tk
MESR, ME8 R fsts, EEA
BAH m UEe, v U I & i ig . H
BT 3 2R R B AR A
ABETE R, WA B E ST T/ R T AST  y-GT
.2567 -
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AL ALT 95 &, BE IR T IF44UH PA
M), i RS SRR T AST . y-GT Al
ALT W&, HBCRS H i e e o i 2% 22
5, ZMEEE BERT T PA SR, HEER
KoH REfR ko X B A A S TR T g o 7
AETEHR AST. y-GT. ALT 1 PA By ik B iR
JF G RVE R, (BIE 5 F DI BB A5 PA BRI B K
THRMR %,

ATV EN ST 7 P TS T P00 3 1) %
Pl rh g EEZEA/ERT, 1 MDA 1 SOD &%
ORI ZEFE R 2520, MDA JE RS IR i A
A2y, S b e 3R R S oy ™
SOD ¥ P AR ] 422 s e 1 AILAAC T I 4 ) |h 2 1Y
RETT, JRIRS 2R S AL RS T Y B 2 B 1 il
F, HIEME G, REPURERE A b3 EE
AR U222 FEARE S, O I S 0 T
T MDA S, [T SOD s, 24 {55
MBI T MDA 5, $25 7 SOD MGk,
H SR 85 R B A T H R R A X RIS
P A 38 2F 9855 MDA & 581 SOD I P il S Ak 1
ORT JF I P4 47 DA S BRI A VR, HLHRK
RO T H iR 8

WA, B “W-IF BESAEAE, s R R
JH i fE v ki E AN, IRZ s
[ R ER 7= Wy 35 B A R B R R A TR, < -
JE” fl2# Ui Marshall T 1998 442, %24 Uids
h, FRER G EE A T TR R G E, PENER
ZAFEIEE AT Tk, 1X 26 Py 75 2] 2 2 PR R
W R GEAL TR s B2 3T,
WHARHSBNREERMNGIEZS Ik R
AJNFRE, 5 s i ; Az 55 43
FAAER -, @R IR A A 3R 5 | i s = i 16
PHP, 2 ANRAERR ARSI, K2 90% RS 7
JHH R AL, TR TR S TE A TE WIS T g
WHES S0, B OB A B OB,
FEUGEREEIG, FTRGE R, iE
DAE S T3 Bl PR 2 28 T v i g L SR 43 280, A
SSRGS T /N E R, 25
TR 5 /N BB R 15 R TR 55 MR
JEY R AR TR DK, ARG 2 R TR R
W 1(Firmicutes). “ZIE AT 1(Proteobacteria) FLFT
W | 1(Bacteroidetes) & JE Ak ; TEJ@ K, Ik
WG T 15 B & R THE 1 40 TR
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F BRI RS, H R IR TN R TR ]
(Firmicutes). ZZIE |1 (Proteobacteria) FIAUFT 1]
(Bacteroidetes), F-H JERER 1Y Lactobacillus &
JEREAL . JR BE B ] B Clostridium XIVD |
Clostridium IV, Clostridium XVIII FIIFF 5] 1)
Parabacteroides F& JE T+, X 5 CH E —
112283031 Ap ok BRI TR, /N R
BB R 7R TR, 220 SRR R
220 HS T ey ) e 2 RN RLER e A T T 7
i 8 RN 6 R I 5 EEMAR L, MR
FTHT, 22 A S R B H R e A,
A IR A E RS 4L R, %
A SRR T 2E . 22 A 53 1 v 1) o R H R
AR T 36 Bl 33 FhA 29 FhJE KP4 5 B
Ak, HA Clostridium XIVb £ & FEYS W E R,
TN S K 25 2540 0 & BRI T Parabacteroides
Clostridium_ XVIII WF& B, H R 44 W3
Jt& T Lactobacillus W) F & E, BFEBRMKT
Clostridium_IV WHEE, BRI H /34,
22 70 B R A A SRR A RS AR
oL, HZZ A S A i R s 2 SRS e T8 H 4.
DR, 22 AR AT AR T RS 5 | R Y i 3 TR
Ak, HATLLE T i R AR, AT
il N BE R AT R AR I, R A 5 A5 R
T HHIR 8.

25 BTk, AW T 168 rDNA I FFH AR
KT S TR 5 | 1 7 18 TR A SO
YRR YERT, A BREE F 655 TR 03T 45 245 %) 2
PRSI  BA BAP R, XA i v
BRI EA —E IR ER, HEARSCRIL T H &
PR 4, 3 R A S T P S TR I B R AL T
IR, o 22 A S IR RN LA Th 2 1 % e
PO TR, 3Ah, DURIGIERBFA I 4%, BT
5% HA M 7 AR = BE R R BT 100 S0 FT, A5 K
BT T REA A 5 44T, 22 A 3 DR S
Dt T IHL A FriE— 2P 5T
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