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(BE) B X AL EH BT ETELZ R RS ZE G &8 IR % %2304 4 8 (myeloid—derived suppressor cell, MDSC)
FE PR & H & %95 VT 3% (autoimmune hepatitis, ATH)BHLA] ., F5k N R4l h = G4 A4 A5 23 (ATH+GSS) 41 5 H1 % K AL (ATH+
DEX) 4, 1l S-100 & 4 7| 4 # AIH /N R AL DLt 38 K AME O PR b2 xd B8 . 38 34 90 X 40 8 R A & 4h B f MDSC 3 37 £ T 41 fig
(regulatory T cell, Treg), #B) % T 44 17 (T helper 17 cell, Th17) #uJ te ), 4 o 7% 4 7 % 2.8 (alanine aminotransferase,
ALT) % # # % (aspartate aminotransferase, AST)7E ¥ , 3 i HE Masson %2 4 4 2 Jif i 5 32, 4 & 4 3 R 3 4 1l miRNA-223 89 %
I E U A B MR T E Z 1K (glucocorticoid receptor, GR) 5 & # B 1 (arginase type 1, Arg—1),— & 1 & & B (nitric oxide syn-
thases, iINOS) 5 Jll 20 Ji 45 57 ¥ 3 % ] 7 2C (myocyte—specific enhancer factor 2C, MEF2C) 4 & g 4y A o, SR HA A/
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(P<0.001), HE Masson % % £ 5 77, # th TH & 41 /) 5, ATH+DEX 41 5 ATH+CSS 41 A1 X 3k 40 833 0 9 Bk Nt BA R E
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fit & & Arg-1.iNOS MEF2C B % GR Rk AFHR = G4 B F KK (P<0001);ATH+DEX 4174 ATH+GSS 41ty & & & 3k ACF 5 M A 4 0
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Protective effects of ginsenosides on AIH mouse liver by upregulating

glucocorticoid receptor expression

CAO Mengxing, SHI Zhe, LI Yong*
Shanghai Municipal Hospital of Chinese Medicine, Shanghai University of Chinese Medicine, Shanghai 200071, China

[Abstract] Objective To explore the mechanism of ginsenoside for improving autoimmune hepatitis by regulating glucocorticoid
receptor and myeloid—derived suppressor cells (MDSC) proliferation. Methods Mice were divided into blank group, model group,
ginsenoside (GSS) group, and dexamethasone (DEX) group. The autoimmune hepatitis (AIH) models were established with S-100 and
adjuvant. Dexamethasone group was the positive control. The proportion of MDSC, regulatory T cell (Treg) and T helper 17 cell

(Th17) in peripheral blood was examined by flow cytometry, and the activities of ALT and AST in serum were detected. Liver
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pathology was examined by HE and Masson, and exosomes were isolated and miRNA-223 expression was detected. The expression
of glucocorticoid receptor (GR), arginase type 1 (Arg-1), nitric oxide synthases iINOS) and myocyte—specific enhancer factor 2C (MEF2C)
were examined. Results The serum ALT and AST levels in model group were significantly higher than those in blank group (P<
0.001). Compared with model group, serum ALT and AST concentrations in DEX group and GSS group were significantly lower (P<
0.001). Compared with the model group, inflammatory cell infiltration in the interface area of DEX group and GSS group was
significantly reduced, lobule morphology was more normal, and collagen fiber proliferation was less. Compared with healthy control
group, the number of MDSCs and Treg cells in model group was significantly lower, while the number of Th17 cells was
significantly higher (P<0.01). The number of MDSCs and Treg cells in DEX group and GSS group was higher than that in model
group, while the number of Th17 cells was lower (P<0.001, P<0.01, P<0.05);; miRNA-233 expression in model group was significantly
higher than that in blank group (P<0.001). The expression level of miRNA-223 in GSS group and DEX group was significantly lower
than that in model group (P<0.001). The expression levels of MDSCs functional proteins Arg—1, iNOS, MEF2C and glucocorticoid
receptor GR in model group were significantly lower than those in blank group (P<0.001). But after intervention of DEX or GSS, the
expression level of those was significantly higher (P<0.001). The transcription levels of Arg—1 and iNOS in GSS group were slightly
lower than those in DEX group (P<0.01). Conclusion Similar to glucocorticoid, ginsenoside can inhibit miRNA-223 expression by
upregulating glucocorticoid receptor expression, promote MDSC proliferation in AIH, regulate the number of Treg cells and Th17
cells, reduce the activities of ALT and AST in serum, and alleviate hepatocyte injury caused by AIH.
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1.2 2595105

ANZBA (Bl EH EYFRHCA RA R S .
B30M11C114347); # (58 444 55 (32 Sigma—Aldrich
]S :MFCD00131105) ; (5% )RIPA Z4 AR LS.
20101ES60) TRIzol(#1t5:19201ES60) .Universal Blue
qPCR SYBR Green Master Mix(#t5:11184ES03) .,
Jiit B 45 %3 (3t 5 . 36120ES60 ) . Tween—20 (it 5 .
60305ES76) \PMSF (#tt 5 :20104ES03) .+ — ki H: i
250 (4t 5 :20106ES76) 1 A 8 X A=W R (B
M)A PR A s BCA B Pk 2 il & (LR E =
RAYA R A LS . P0012S) 3 #8 il ECL 127 &
JEWR (R BERHE A FRA ] 45 . 180-5001) s HE
W& (E T AT RE(EE)ARAA, #S .
£607318-0200) ; MEF2C (#it 5 :50308) ,iNOS (L5
13120S) .B—Actin (13E5) (It 5 :4970S) #lg H 3£ E
Cell Signaling Technology 73 H]

2 KRIGFHIE

2.1 BhWIERL o3 KT HU

BEHLIEHL CSTBL/6 [R5 /N 6 HUAE Jyas (14
Z: i LOHSE S5 A 19 S 36 M ATH /) BRUBE A i 2%
JPE AT R, AT EANR B CSTBL/6 [A] R
ANEURE BT S=100 5 3 B AR 351 58 4 0F 15 2L Ak Js
W TESS,0.2 mL/20 g, B 1 K505 7 RAFIRTES
TS8R G 9 AE L, 5 14 K RD iR 58 A, 36 4 A
(A A7 /N BB HIL A3 S B A 2] | N 2 B2 1 (ATH+GSS)
2H 55 BHME X BE b S K Ay (ATH+DEX)4H , 41 6 H | &
gk A% rh as 2N BRUIE B T 5 PBS,0.2 mL/20 g,
RERRL LR, IE 2 0k, FESS 14 RGERISE UG , 25 4 .
B2 T TG R 2R 1R K HE 1 200 wl/20 g, ATH+GSS
HTASRH 50 mgkg FHRHEE ,AIH+DEX 4
THLFERKS 1 mgkg 200 wl/20 g M6 4T, K
1,314 d,
2.2 HMBRST B

378 50/ IS UK BR BB 1] if Y P A EDTA-2K
P, B0 4% 8.7 em,3000 r/min 4 °C 15 min &
O W VW TR T R AT A T 4 1 3% ] PBS LA
122 FEATH B, LB O 242 8.7 em, 2000 r/min 4 C
10 min 2.0 J5 B EIH W 28 B0 48 FImAREAR 12
PR UTIE ] IR iE= IR A))E 4 °C 60 min 17 F ;
BB 4G LA 0242 8.7 em, 10 000 v/min 15 min

B0, 7R VW ATV PBS T YR BE X IR B
EUTTE i, DU G 1 3 75 5 FH PBS #EAT AT 2 %
M INBK
2.3 MDSC 4l \Treg 41/ Th17 44

W AR 8 4 A i 2 o A B, R E 1x10°
ANE A PBS B0, 3% FIE W ;0 100 L PBS
BB A s Fi ik CD11b Gr—1.CD4 Fi1 CD25,
BEOEIFE A PBS 1 mL/% B0 FF LW, &
MDSC 40 . Bz 250 wl PBS 2400 J5 vE A7 i G
W, K Treg 40A . i PBS FAENM, B4 A 1 mL
[T 2 /A 5 0% P TR A JS OGRS IR
T 100 L A B8 v v R A M, I A BTAR Foxp3,
JEWEE B0 LI R o U R R A S R AT
TR, A Th17 40 B . DL 58 4 3% 75 0k 8 A 4
i, ¥ 3B i A 500xeBioscience Cell Stimulation
Cocktail ,37 CH; 5% 6 hol 4l 2=
A PBS 1 mL/48 , B0 58 1IE ;i PBS 88 AR
KPR IL-17A, BEOGBE R ; I A PBS, 8.0 7 i,
WAL BREE A 2 Uk N PBS =B A0 5 R A7 o =R
2.4 Western blot 73 #

fifi I RIPA %4 fift i 4 UM IE 41 21 26 (1 /5 ,BCA
AR SR A o, AR SR I AGE £25xSDS
loading buffer, 7€ 100 CH 4 JE B NHA S min, ff
JH SDS-PAGE #E /i it 47 M Uk 70 B3 e o B A 1, O %
B 045 wm fLAER PVDF B, 55712 B B T
hE R 3 h, B 5SS 6T TBST Be il i &
WM —P0 K B b ki BT —9ih 4 CBF
1, FH TBST B0k 3 ¥k, ] TBST P il i 4 ik 2
) HRP #ric — 40, 8 BAr 408 T Zhih, =l
MEEEME 1 h, A TBST 5 ¥k)S  ECL W (i 7 15 4
f . )5 A Bio—Rad ChemiDocTM XRS+ & 48 5
Image Lab #FBEG,
2.5 BekhkPOtE  PCR

P& WU IE 41 20 50 RNA I 45 #E A RNA ¥R B K
aify, EREOETIIA 1 ug RNA FEA SxeDNA
wiper Mix 3 wL,RNase freeH,0 #ME % 15 wl.,42 C
KN 2 min; 78 BB 15 wLARZRPAIA S pL 1Y 4x
Hifair® 1 SuperMix plus, KB 55125 C,5 min,
55 °C,15 min,85 °C,5 min £ EY cDNA-20 CHAFE
Mo EELE I AUniversal Blue gPCR SYBR Green
Master Mix 10 L, il iE 52 18] 51 ¥4 0.4 pL(51#0
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x1 Sl¥MF3
2R 1Em 18] KB /bp
Arg-1 CATATCTGCCAAAGACATCGTG GACATCAAAGCTCAGGTGAATC 322
iNOS ACTCAGCCAAGCCCTCACCTAC TCCAATCTCTGCCTATCCGTCTCG 340
miRNA-233 GCGCGTGTCAGTTTGTCAAAT AGTGCAGGGTCCGAGGTATT 286
B-actin CGTTGACATCCGTAAAGACC AACAGTCCGCCTAGAAGCAC 281

# 1), A cDNA £ 2 wL,ddH,0 #MEZE 20 plL, i’
5, e BT A5 18 RN A, S MILAG I, FH A
it Fe ik =220 N U A A AL R G B
2.6 /INEUIFRE S5 2 2005 3527 A6 )

fd F ALT/GPT A6 I 2 70) & A6l /s BRI v ALT
AP AST/GOT A a5 G A I AST K -F- . FH 4%11)
ZRW BRI AL E 24 h 5, i AR R 1920 B ik
K 2SO YR 5 pum, I EH A5 E T4
FH, Y A FTRE F1 R 82 A0 7 T e it it 2 K fefi Y, R
HE J%{f 5 Masson 42 (%, Y0 J5 i FJ 8 U8 &8/
2L 25 4k
2.7 Gitrik

i 2B I 8 CytExpert 20 71 45 5 PCR 45 5
il FHAR G 52 AT C fE B 45 S 5 A GraphPad
Prism 8 21l G it &, Il FH ANOVA #E47 ZHEAEL
XF 43T, 359 R B G 5 . Western blot 45 55 A
Tmage] X {430 55K &£ {5 3 L GraphPad Prism 8 4t
oM, 1E a=0.05 /K#E F, 24 P<0.05 HERH
AEITFERE L,

3 &R

3.1 AZRAFXT ATH /N BUF S RE 9 52 i

BEAS L /N BT ALT  AST /K- 5825 H 411
F T (P<0.001) ; ATH+DEX 41 /N LI 3% ALT (AST
W R AR R 20 (. 3 PR AR (P<0.001) , 525 (141 I 8
25 (P>0.05) ; ATH+GSS 41 ALT 55 ATH+DEX 41t H]
225 (P>0.05) ,AST 12 F Ik T LAY 4 (P<0.001 ) , i
=T DEX 41 (P<0.01), #EILFE 2,

T8 X /N BRI HE JE 17 HE  Masson 4t £, 46 A 1T I
P15 0 v R B, Xk B2 /)N B 400 B 55 /N iR 2
I, SR X TG 9 40 M I, 0 e i 41 Ak 346 A A A
2 JFF ST DX 9 P 4 VR i P L R AR BE T 5 /)
MBS A W R A 4E 3 4 ATH+DEX 415
ATH+GSS 41 A1 X 4 20 i 32 10 B ol /b, /NI 25
BOEH R A A b LR 1,

£2 ASEHEXN AH /MRESEHRM (U/L, 55 ,n=06)

15 e G W )

ALT AST
sk 12.18+0.64 23.76+3.26
FERL 4 14.72+0.50444 36.71x1.04442

ATH+DEX £/ 12.22:+0.53 %% 21.30£1.29%
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F {8 20.83 46.14
Pfd <0.0001 <0.0001
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WA 2,
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SIGEE X (P>0.05), HEWLEE 3,
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iINOS % 5% 7K1 1 8 25 3 TR 2 (P<0.001) , Horr,
ATH+GSS 4 Arg—1.iNOS #% 5% K1 & T AIH+DEX
4 (P<0.01), L4,

B 41/ Bl INOS  Arg—1 MEF2C 5 GR & 1%
RO 2 (4 B 2 FFE(P<0.001), 11 ATH+DEX
BUATH+GSS TG # A7k P-4 B 2. 1 THP<0.001),
PEULF 5 FIE 3,
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#3 ASEFI miRNA-223 K F KM (v+5,n=6)

4151 miRNA-223
ISk 1.0120.01
B 4 2.08£0.33444
ATH+DEX #H 0.67+0.04%#5
ATH+GSS 4 0.74+0.05%#
FAH 88.66
PE <0.0001

525 FA R, 244P<0.001 ; 5 R RLZH [E 44, #+#P<0.001

F4 ASEEX MDSC EEE BN (x+s,n=6)

4150 Arg-1 mRNA iNOS mRNA
25 HA 1.000.00 1.0020.00
B 0.44+0.04244 0.40+0.13444
AIH+DEX #H 1.53+0.10%# 1.30+0.25%%
ATH+GSS 4 2.25+0.38 1.7820. 14
F {4 90.5 80.04
P <0.0001 <0.0001

TE 525 FALLEH, 244P<0.001 ; S BRI ZH LE#5, #+#P<0.001; 5 ATH+
DEX 4 %2 ,%P<0.01,

x5 ASEEXNHXEARZENZMW
(JRJEAY ,x%s ,n=3)

250 iNOS GR MEF2C Arg—1
ZH4 1.00£0.03  1.00:0.12  1.00£0.04  1.00+0.02

BRI 0.47£0.01444 0.52+0.06444 0.35+0.02444 0.51£0.01444
ATH+DEX 2 1.2820.11°%#% 0.96+0.06%** 0.70+0.03%*** (0.98+0.05%**
ATH+GSS 41 0.98+0.04*%#%* 0.90+0.08** 0.70+0.027%** (.83+0.027%*

FE 93.94 20.97 257.7 183.8
PMH <0.0001 0.0004 <0.0001 <0.0001

WA HA g, 224P<0.001; 5 88 2] b 5, *+4P<0.001 , **P<
0.01,

iNOS |38 !{. 130 kDa

GA sme=wmws» 90kDa
MEF2C === == s 5) kDa
Arg-1 gmw o smes  43kDa

B-aCtin e 42 kDa
Al BlG D

3 AZEERMEXEARENZME
A 4L BAS AL CATHDEX 415D ATH+GSS 41,

4 it

ATH & — M [ B G5 S 7 A 5 19 55t 1o 2 A 4%
Th17 24 & 8 B VE T 40 Ml 32 2 5 % 3OS I A
W45 475 TR 20 I BT 20, A R T ST UESE , MDSC. 41 il 1)
AT 4 0 56 B 0 BE 7, l AAR B it D) Bl
B VE T 40 5 B2 3% A X AL B 453403, T -5 1 4

B MG B miRNA—-223 % MDSC (13 5l 2 pk
JE PEAE R 02020 = G e ) B G e MR TP
5236 40 R BB BT IR S 3 O O T 4R CDAT
Bl (ThO) 41 it , ThO 4 it 8 3 3% 1£ 2 Th1 . Th2 . Th17
il BN N i G i ) S R P B 7 A I N N S |
ZLRMEWT, XS ATH B &AL 2 —221, 78 1t
A BRI A CD4*CD25FOXP3 Treg 41 i 4 43 1k
ZAUEBON N = A B RGN KA Y DGR
FE ATH 5B AN I b Treg 40 M 2 i€ 32 41, Foxp3 #
A W] 5B R, MIDSC 20 Bt 41 A 40 1 T 248 it 3 5
V5 A MM T IR B 40 T M 9 g 02+, 9 HMDSC
20 0 38 3 A S R R 0K Arg—1 ANOS il 3 1] 7= AR R
F L-S 2R A NO SRl T 40 s R, L 40 ffg
B4 5 A 2 %% 25 1 (myocyte  enhancer factor-2,
MEF2)1F A 45 il 35 PR 2 15 15 2 W 35t 4446 M 1) 2 s I
I, H R WAL AE R [ 41 20 b i) R ik K- R B —
SE RS PER, Horf  MEF2C W08 76 B 6 20 1 b 4
SRR ZS 5T AEHA MRS e S
LA, Ko G E 2R 48 VR T A 5 OG E AR RSS2 A
— T XCF R 55 40 0 43 A Bk 40 i ) RE I 04 B SR R
I MEF2C S W75 B %F MDSC 41 i 431k 3 5 i 45 1)
B

A TR 2L IO I R ATH 8 5 19 iF 1 F 5%
TR B B SRS IR DAE AR 1R R AR T 4
FW 2 NER HFHEEERAWRERA N F, -
7 ACHIS Ak AT S UL Jolk Bl ol 95 AN 38 4, S Bl R HE A
KE . ALH A9 PR AL AT UH 44 4 2 K BLIROR I | ok 9
Gilgt 8, Ty 2 B Bk R KA TR AL A 2 25
B ARSI AR AR SR I, R A T R
BLA i, A A A A2, SOFF AR BA T BE 25 JF 2%
B 1M 32 77 D) ASCAS T A5 T A R L B 45 T I T A
ATH, Jorb ARG , S0 A 55 20 2 4 A g 52
Je A PR MEAL . EGE HHARE ZIR ALTEJ AR AR
-5 AR RO TR AR, DR DA
NS N0 SETT 5 VLB, Fe i rp 4 fdis i
B LAAT P AR MR B, AT ASCTE R B 5 R T B s
17, 8 B KA, IE A e B PR S mT ATH A58,

NS FAMl B oA, BE TSR IE MR AR A
11N 2 B A 2 Hoh R #5425 o0 Rt T B0 245 350
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gy, HETE KB 3 A C 238 30 A, H
AT 82 6T NS BAT B R AL B 19 D8 AE S e ¢
T RRFSE , 0 N 2 BT Re3 T 2 771 2 A0l v oo
IL-12 #4215 W SR 40 L 19 ) 5 7 3 CD4*T 41
Jfa21-21 Rh2 o] 38 i 3 5% CD4*  CD8*T 41 i 1% 1 JF
B T 20 [e] i 9 400 i S 652 90 90 Rg3 ml i ot 3L
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