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[(BE] B ACBEEPRAALST S (OMT) X JIZHE [ A(ConA) T B/ R 5 9% P JF 545 M =R 7 /E ] . 75 3% : Balb/
C/NEUBEHLAY N 5 41,4090 0 TF 4 21 A5 R 2, R4k 7 2 B | e 0 Bk (60,120 mg-kg ™' ) 21 A XUFR 85 (156 mg-kg ™' ) BAPEZ 40 .
HELLEAZ 5 A, RIRE 2 30 min J5 , BRIE 4 4140, A4 413 R ¥ Bk 55 ConA (15 mg-kg ™) #E S FFHI VB AL, 455 8 h J5 46
W78 N AR B8 (ALT) , RIT& AR AL B M (AST) , SHZL R (TBIL) BYEIL . RJH Luminex £ B 745 M i 77
2 R Vg TR -y (IFN-y ), M RS K 7 -a (TNF-a ), 20 ] 4 5 -4 (1L-4) ,IL-6, IL-10, 1L-27 Rk, 5 AR AF-GHLL (HE) 3t
8022 S 20 45 B AR o A K A0 AR AS T /IS BRI A B 4 i CD4 T TL-17A By 3235, CD4 T CD25 " FoxP3 ™ {5 M T 41 g ( Treg) ¥
BRG], SR 5IEF A4, ConA %I ALT,AST, TBIL ik H B H & (P <0.05,P <0.01) , SR b4, A EBEFI
OMT i /&5 ) 42t 41 35w BH S5 F (1% ALT 3% # (P <0.05,P <0.01) , OMT &5 it v] B S 4 il AST 3635 (P <0.05) , OMT i & 5 &
BInl il TBIL K3k (P <0.05) , RS AL GEIT 2R &4 AN R8N 7R B 57 % AT L5 38 5048, el 2 4% o 20 i 3= 0
OMT & 5 L 1L 7E 11L-10,TL-27 K- 5 RT AL AL B THE (P <0.05) o i 2 4 i AR A ) 45 28 W 7, OMIT 25 541 4 2 WT ) g
i CD4 " IL-17A F ik (P <0.05), 3 CD4 " CD25 " FoxP3 " Treg il (P <0.05) . £ :0MT %t ConA 5 5 /N Bl %0 2 M JIF 45 145
B BRI E W) CD4 " IL-17A B9583k, Fi8 CD4 " CD25 * FoxP3 * Treg [ 15 ] fig 2 He = B0 /E AL .
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[ Abstract ] Objective; To investigate the immunomodulatory effect of oxymatrine on concanavalin A
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(ConA) -induced liver injury in mice. Method; In the present study, Balb/C mice were randomly divided into
five groups: normal group, model group, low and high-dose oxymatrine groups (60, 120 mg-kg ') and bicyclol
group (156 mg-kg™'). The mice in the treated groups were administered with oxymatrine (intraperitoneally) or
bicyclol (orally) for 5 consecutive days. 30 min after the last medication, all the mice except the normal group
were injected with 15 mg-kg ™' of ConA intravenously to establish liver injury models. 8 hours later, blood samples
were taken to test the levels of alanine transaminase ( ALT), aspartate aminotransferase ( AST), and total
bilrubin (TBIL) in serum, and the liver tissues were taken for HE-staining to evaluate the histopathology changes.
The expression levels of serum cytokines interferon-y (IFN-y), tumour necrosis factor-a ( TNF-a), interleukin-4
(IL-4), interleukin-6 (IL-6), interleukin-10 (IL-10) and interleukin-27 (IL-27) were measured by luminex.
Spleen lymphocytes were isolated and the expression levels of CD4 " IL-17A and the percentage of CD4 * CD25 °
FoxP3 " Treg were tested by flow cytomerty. Results showed that, after con-A injection, the expression levels of
ALT, AST and TBIL were increased (P <0.05, P <0.01) as compared with the normal group. As compared with
the model group, bicyclol and oxymatrine (60, 120 mg-kg ') could markedly decrease the activity of ALT (P <
0.05, P <0.01); oxymatrine at 120 mg-kg ' could significantly decrease the levels of AST (P <0.05), and
oxymatrine at both 60, 120 mg-kg ™' could decrease the levels of TBIL (P <0.05). There were no statistical
differences in other groups. All treatment groups could relieve the liver pathological changes to different degrees,
and reduce the infiltration of inflammatory cells. After treatment with high dose OMT, the levels of IL-10 and IL-27
were significantly increased (P <0.05). Flow cytomerty results revealed that high dose OMT could significantly
decrease the expression levels of CD4 " IL-17A (P <0.05) and up-regulate the percentage of CD4 * CD25 * foxP3 *
Treg cells (P < 0.05). Conclusion: oxymatrine could alleviate ConA-induced liver injury by inhibiting the
expression of IL-17A and promoting the proliferation of Treg cells.
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eBioscience 2~ &), it 543 i by 4271536 ,4305639)
1.3 %%+ Synerge H1 B FRIL ( 2 [H Bio-Tek 2%
F]) ,Nikon E200 A% 8 i 85 (1 ifg Jé BEAL AR A B
8wl ), Canto I1 Y 50 =X 4f 14X (3£ E BD A A]),
Luminex200 #1j K 92 G A ( 6 [F Life A w]) o

2 AFE

2.1 /NERARBEE T AL A KAy 2 60 HU
WL, BEALAY O S A, BEAH 12 2, 23 i O IE H 4, ConA
PR 2, XUFR I PH A 25 21, ConA Y 1) 42 1k 75 2 Tl
I R 2H o AR TS B B 4 2R XS SOk ]
FALTE S UG I S 60 mg-kg ' K 120 mg-kg ',
ROARBEHE H (ig) 156 mg-kg™ ', iE % 414 F 7k HL 4k
Koigo ESLZS d, RIKE 25 30 min J5 , R ## K TE
§f ConA 15 mg-kg " HEZ I VEFBAIBIA " L F
W8 hJE /DN BUHR BE Bt , 1 & i i AR S, - 20 C
2.2 IS AEACFEARATIN BRI Fe BRI S BT A
JriERG I ALT, AST, TBIL B3k o (5% 2 Wi A LA
A BRER KR RE S A o

2.3 HZUERI BOH R AR AL A BT IEZH 4L, ] 4%
ZRWPEEIATE €, W, #HAT AR K- (HE)
e fa, WA IEH SO 82 A8 0

2.4 iV IR O R W B I GE (ELISA) A2l 1M 7
20 1 PR 5 AGE I >R FH Luminex 22 PA] 462 0 77 ¥ A6z 0 /)
BRI 7 4 M PR ¥ B 363K, Luminex 200 430 #5% 52 4%, 22
1 s fh 3 SR I R

2.5 20 BSOS 0 LA T b L 200 R R 446 L P 5
2.5.1 SrEgMaiE Jom ORI, 200 H e Je R o)
BT A 20, I TR 2 40 43 5 W 4 mL, 2 5 1640
Hr 323 400 wL,800 x g B.0» 30 min, 43 B /) UMk

%1 SHESEI ConA /N ALT,AST, TBIL (980 (x +5,n =10)

M A BE IR Eh 22 vh i (PBS) 1 mL, il % 4 2
B

2.5.2 USRI Rl B x 107 4~/mL 4
Jif1 100 pL F 1 mL 1 640 ¥ 353 (10% FBS) ¥ %,
[ A PMA 100 pg- L', B 785 % | mg-L 'fE
A7 20 M BR300 ) A B RE B % 2. 85 mmol L7
REL 1F 248 L P9 B, & 37 C 5% CO, 55 5746 35 57
6 h,

2.5.3 MO FR I M ML Y A B B 100
pL, PR 3 ¥k, A CD3, CD8 st hi Ak i 17
240 6 % TET A, 200 L TR B S A TL-17 A BT b
KN IR T, Treg Yo L CD3,CD4 Fif CD25 $i
AT R AR L, #EOCHE R 30 min [ & 0% B 5
AHT FoxP3 , i CHEF 30 min, Y5 LA 1% 2 R H
M 400 WL B, [ & il

2.6 SiteEsrHr SCERZE R LL SPSS 13.0 St
BrHRPE A BEAT 23 0T, B DL & £ 5 R, 224 1Al B %
B bRl One-way ANOVA 43041, LI P <0.05 2h
LRSI FE L,

3 &R

3.1 X ConA /N MG AfLIE IR H5IE®
20 e, BEAL L /N FLUBG I o ALT, AST, TBIL W i
JhHE (P <0.05,P <0.01), #4254 SH A H 1L
B, UR B AR AL S 08I | a7 /N BRI o ALT
K BB TR (P <0.05,P <0.01), %4k
T S0 ) e 4/ BRI T e AST JKOF- 1 IR T
RIZH (P <0.05) , 1 48 Ak w7 2 BB AIK 0] & 20 AST 7K
HERA BTS2 5 A0S &R
2 LT TBIL KF 5 R FACAIZH (P <0.05)
W1,

Tablel Effect of oxymatrine on serum levels of ALT, AST and TBIL in mice injected with ConA (x +s,n =10)

215 F 4 /mg kg ™! ALT/U-L"! AST/U-L ™! TBIL/ pmol - L. ="
EH# - 14.72 +£5.09 32.93 +14.41 3.23 +1.34
iy - 1 057.47 +129.35% 366. 48 +54. 487 8.22 +1.66"
MR 156 716. 35 +86. 94% 355. 11 =75. 87 6.92+1.25
LA S 60 646.24 +86. 18° 283.78 +79.70 5.21=1.21%
120 163.01 +48.76% 128.91 +41.58% 5.02 +1.22%

T SIEWA R P<0.05,”P<0.01; SHMLAHE P<0.05,"P<0.01(F2,K2[H).,

3.2 Xf ConA FrE/INBUMF 45 BEAY 2 DL Bt
N UL IE 2T A SUAE A T A, TR IXOR LR A e T
T, T 5 2 2 R S HE B, T 52 0 gk ROt 5
ConA A5 ZH /I U AL 4L BB s 22, A48 X R A

1 B vV B, i S T i BH A, W7 U Ob B 4 i 2R

AR 5 XURA B 20 RIS AL 7 S8R | s ) 1 2H 5 43 T 4 21

A LHCAE SRR FE I 0l 5% 50 1 5 488 784 2 L 3 A P

SF it I 240 B 00 4 7 R A A AR 21 W] S vsl A, AR M A
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R i AR Ak S A R 2 A Y
ZMAERAHE ., WK1,

3.3 X ConA 75 5 JH-45 £ /0y B I ¥4 400 A TR 1 1) 5%
M 5 IF % 4 kb %, ConA £ 41 /N |l TNF-a,
IFN-y,IL-6,IL-4 FiE ¥ & L (P <0.05,P <
0.01) , A AT S 1 45 2 20 1L 37 40 M ) 7 5 4 A 4

TG it ¥R, SIEFH, K ConA KIAIZ
IL-10 kB & B (P <0.01) s SHEAIH HOA, S
5 Z e R B 4] IL-10 R K B HF T (P <
0.05) . IL-27 /K- 1E % 4 5 #8241 2 8] T 48 1 o
225 A S e R A SRR R R T
EB(P<0.05), WL¥E2,

A IEW 4B BB Co WUFREEAL;D. AL S0 60 me-kg ' 41E. AL S 120 mg-kg ' 4l
B1 SHHESHE ConA FESFHRG/IMRIZI(HE, x200)

Fig.1 Effect of oxymatrine on ConA-induced liver damage in mice( HE, x200)

®2 SUESHEIN ConA FEFRG/NRMBFABEFHEM(x+5,n=6)

Tabble 2 Effect of oxymatrine on serum cytokines in mice injected with ConA(x +5,n=6) ng-L -1
215 # &/ mg-kg ! TNF-« IFN-y 1.-6
2= - 14.92 3. 62 78. 63 £40. 44 2.99 +6.29
R A - 49.74 +13.27" 4.023.18 +437.58% 607. 96 +£299. 83"
AL S 120 55.39 +8. 87 3501.86+1103. 11 963. 44 +333.98
20 51 FH/mg-kg ™! L4 IL-10 IL-27
S| - 0.28 +0.47 0.21 0. 07 24.01 +11. 80
kil - 28. 44 +13.05% 70. 02 +22. 06% 28.23 +23.45

AT S0 120 22.76 £4. 49

120. 22 +45.97% 85.09 +73.73%

3.4 %I ConA ¥ G/ B ME Treg/Th17 40 o 41 54 40
JLH F = A s 5 IE R 4L AL, ConA 8R4
CD4 " IL-17A ik W ERH B (P <0.01) , b3 50
HGRIRLLA AL A FEAR (P <0.05), ConA #i4);
J& ,CD4 " CD25 " FoxP3 " Treg 4l Jifl £ 70 41 55 1F % 41
b RBH &, BA g% 225 (P <0.05) , A fb
S ) i A BT A L AR Treg LB B 2 1R
(P<0.05), WLE2,
4 itig
ConA 5 511 JIF 44 495 455 AL | 4R o502 T 96k B4 400 Jif Ay
SRR RS SR 07, BE A A ML AL N 2R B B g
PERF 6, B8 2 R . B35 ConA i S HF 8 0
14 G 28 2B CD4 T 3k 5 41 i 422 32 e J o 98 s mT 1A
43464 Thl ( TNF-ar, IFN-y ) %I, Th2 (IL-4, IL-6, IL-
10) %, Th17A AUFTJE 54 T 40060, Thl %9 40 g A
I, AR A A M S B, T B 4 M PR R The
TUAH ML R -, 2 5 0K WG 98 I 28, % K 200 A 9 i
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i, AST 28 fif ANt 2 A Ak 2 0 77 o 4 m] B
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Fig.2 Changes of splenic Tregs Thl7 after mice administration with ConA (x £s,n=5)

AR R F Luminex 22 PR 46 I 7 2 % 1F %
4 BV R AL T S 00 120 mg-kg YA YT 4L I
T A0 R TR T ORI, 45 B R 48 T AL T S
FHEYF G, /N BRI TFN-y, TNF-o, 11-6 , T1L.-4 %544
JfL IR - Rk S RERLAH WA R R 25 o SRR
AREAL TS A fBE 6 ConA i S A9 /D BRI ¥
TNF-o, IFN-y F1 IL-6 %5 % 5 B 7 (9 7+ & . Th17 410
JfL 38 f 43 Wb TL-17 A, TNF-o 55 50 AH OC 40 i [+ 2
5HLA BB o IL-17A £E R Th17 4 1 55 W 1Y
BRAEPE AR T 10 7E ConA 5 5 10 G 28 M F B 455
BETE, B IL-17A JKF 5 0 35 405 72 3 E AR S
TL-27 H 356 b 1) BE JAE % 52 200 J G Ay 2 bR 4 e e 7= 26
REf% 38 of STATL il CD4 " T 21§ (5] Th17 48 il 53
AT AR S v A Ak 2 e 2 R R 4 127 K
SF-H i T AL AL IL-17A 23K B R, $2 R
AL B0 AT AE T 1 42 HE 1L-27 (40 I T Thi7
(1534t . CD4" CD25 " FoxP3 " Treg il fifd A& 2h 4 4 v
HILAAR 119 B 95 SF- i, 388 38 43 0 400+ 44 40 i R TL-10
AR B e R S A 0 TL-10 R — R AL i
R Tl IL-10 Z K854, 0 T JE 4 R R
THIRE, REGCRER ' S b E AL S 0
B4 CD4 T CD25 " FoxP3 " Treg 4l fifi, IL-10 7K -
SRRV W T, R W] A A S 06T DU
ConA /NEUARW Treg 1434k 7= A 4T & I F 1L-10, &
FE S 400 Ty g, AT 8 42 JFE D 483405

AR S 3 3 W] B A I ConA /N B Thl, Th2,

Th17, Treg 4 g F AH & 40 i R 7 09 & 15, 8T T &
b5 S8 T BE W G B 2 R MR o B Ak S 4L
/NELIFN-y , TNF-a, IL-6 , IL-4 25 45 5 P 1 2 3k 5
RUA TG 2% 22 5. W IL-27 Rk T, IL-17A &
IR REAR , PR SR Ak 35 208 AT DLl a2 o TIL-27 B 4y
WA T Th17 @ 20tk AT AR T IL-17A 9 %3k
SRR e AT S A bt R 7 IL-10 ik,
Treg LU {2 & TH i , 42 7 S AL 75 S 080T LA i /N B
KN Treg B 4346 43 i TL-10 & 5 4 32 30 ) D i, AL
17 400 ] /0 B IO B 98 5344
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