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14 d ML K RA R E L, 320 HE 3 & BOE A e 0L a8 & B 4 22 25 M) ELISA kel o 7 o Kk B
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Effects of isoliquiritigenin on experimental autoimmune

neuritis in rats and its mechanism"
HE Gufen® , FU Wan, XIAO Zijian®
(Dept. of Neurology, the First Affiliated Hospital of University of South China, Hengyang 421001, China)

Abstract  Objective: To observe the effects of isoliquiriticenin ( ISL) on experimental autoimmune
neuritis ( EAN) in rats and to explore its possible mechanism. Methods: Male specific pathogen free
(SPF) Lewis rats were injected P2, polypeptide through plantar injection to establish an EAN model.
The solution of ISL (60 mg/kg) was injected intraperitoneally every day for 14 days after 1 h immunization.
The structure of sciatic nerve of rats was observed by HE staining and transmission electron microscopy. The
levels of inflammatory factors in serumof rats were detected by ELISA. The protein expressions of inducible

nitric oxide synthase (iNOS), arginase 1 ( Argl), signal transduction and activator of transcription 3
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(STAT3) including t-STAT3 and p-STAT3 in spleen mononuclear macrophages of rats were tested by
Western blot. Results; Compared with EAN model group, the behavioral scores of rats was significantly
reduced, body weight of rats was significantly increased, the number of inflammatory cells infiltrating in
the sciatic nerve of rats was significantly reduced, the demyelination of the sciatic nerve of rats was
significantly reduced, the levels of serum interleukin-18 (IL-18), tumor necrosis factor-a ( TNF-at) ,
interleukin-6 (IL-6) and interferon-y (IFN-y) of rats were significantly reduced. At the same time, the
protein expression of iNOS in spleen mononuclear macrophages of rats was significantly down-regulated,
while the protein expression of Argl was significantly up-regulated. Moreover, the protein expression of
p-STAT3 and the ratio of p-STAT3 to t-STAT3 were significantly decreased in EAN + ISL group (P<
0.05). Conclusion: ISL inhibits EAN, and the mechanism may be related to the regulation of STAT3-
macrophage polarization pathway.
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% 36 %

transduction and activator of transcription 3

W 228 H 25 A 1 ( Guillain-Barre syndrome,
GBS) J&—FhJi] Fil il 22 R EG¢ A B S e M , 200K
BHAFARR NG A5 9 20 M 11 95 1 760 ) R 22 14 M5 A 4
FAE T GBS WY DI PRI AR 1 & e L) H
ATIoA ¢ 4= PR WY, 8 46 i 3% F G 22 Bk B IR T AT L2
fift GBS [T, (R 3R Y7 2 A m Y L, 4%
HHY AL GBS P e AT Ty AR L, S
A 5 T4 R (experimental autoimmune
neuritis, EAN) /&3 IAfOHAR GBS S AL, 7£ GBS
FIEAN B3 728 87 547 Rk ) 98 GE 240 R 9, T
Wik 2 e SE A T REANN . W A A A P 2
APPSR BEHAT fle 2R R0 9 M1 BY L HAT R
RONE I M2 LT RS R PR AN A R A AL,
) M1 R eIt M2 BYRAL, BEA RS EAN KR
Mk 2 RAECT 55 5T S SRR 3
(signal transduction and activator of transcription 3,
STAT3 ) st — R N % 5 X -, 2 B W 20 i i Ak i) =
TR

S HEZE (isoliquiritigenin, ISL) J&—Ff & 1%
AZRAL &4, I I rp R 24 H v o B A B 5 A RO
gy ISL BATZ W25 B AR R, Qs B B il e
JoTRE U0 ] A HE SN AN T bR A R A0 H
KT ISL X E AL RAENE L GBS ) 41 i (9 F
FHD BT AT S AEBIT ISL X EAN KR
AL RZ IR, T AN STAT3- L Wit 240 B AR Ak 1 £ BE A1)
HATRERFEFIBLEL, 9 GBS I BIAR BRI R .

1 MRERE
1.1 ZIEHA KR

TCHERE s JE AR M B Lewis KR (W A Jb &
Yl ARSI S A IR ST A W) , 29 8 Jlil, (A
4 (180.62+20.15) g, W4 K RARFE TARuEs P
FER BRAE N PEMRE SR 1 85 TP AR R T30 58, ARSI Ty
E SAYRISY N2y TR P T e S (L A A R R 1
#E(NO.2021LL0316004) .

JEV B 25 BE WS IR (P24, ) 22K S 4 3 G AR
R ISL, R 2R 1, wE e (36 1 Sigma A A
RPMI1640 15 37 25 F1 /N 4 1L 7 ( 3% [ Invitrogen 2y
A) o A E-1B (interleukin 18, TL-1B) | JHJHE 4L
Al F-a ( tumor necrosis factor-a, TNF-a) . /> %-6
(interleukin-6, I1L-6 ) F1 -+ #Jt E-v (interferon-y, IFN-
v ) IE S e W BRI s R0 6 (I e R
TEAHR), WEHKRIFERE —-AAEH
(inducible nitric oxide synthetase, iNOS) K52 R 1
(arginase 1, Argl) . t-STAT3  p-STAT3 Fl B-actin £
e PEBUAR S AN, — BT (32 Santa Cruz 24 F])
1.2 EAN XBREEMNEIR XIS A

HLF R REI P2y, 22 K, i 22 ol 1R 2k 22 p ik
( phosphate buffer, PBS) 100 L 7, Fie il i £ M5
(2 /L) o W2 BRI WS AR Y 58 42 3 [ AR 7R
A7, 3 A Be TR (1 g/L) o BT FLA]
FER BN BRI T RS, B HR R4 5 B
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SRS AE S BT R FLANE W 50 pL, 55 EAN K
PR

P B BE WL 2L 2 X IR EAN 41 | ISL
20 EAN+ISL 4, 54 10 H KR, ISL 41K B K iE
T B 45 24 ISL(60 mg/kg) , 314 d; EAN+ISL
KR RAE K R BE I | h i i s 7 4 45 24 1SL
(60 mg/kg) , 4L 14 d, XTHRAIFT EAN 21 K B A K0
ok R R 45 T A R i i A R K
1.3 RRITAES

MARERT 1 RIFLA 4R H R — B ] B FR i K R
(NEEGIDUIE A9/ 2 7oy [ RV 55 DL N 2 B i . 3
P AVESTRIFRIEGN T o IERIC 0 43, KE B
T3, USRI RARIC 1 43, R BRIT 46 8 B FRORERE
BHIE SR TH 20 2 430 K RUHE U 2 i) /s T
S, BHAE RS A S0 3 43, KRS B DU R e
044y, KREURBBET 0 5 430,
1.4 W44k 5e KBk

ISL AbPREE SR (57 2 R 38 1 1t 200 A 1) 0y ok Ak
FEI R, o AR BB A I A ot 28 SRS, A 281 1 rh X
Ui O ER U0 R, A i A T 3 S LA
15 ABHMERFEFNE

FAb B AU L 2 A WS U) HE
Jets SETN WM, AR R Y) TR BEALI S A5
PREF | 159 E 40 A Hl
1.6 SBHENBHERRN

KEALFE ST, 45 A 00 Al Aok 22 1) 90 ] i 32 90 7
0.2 mol/L A ZFEA W H 2 h,4 °C & T iEA7[E
E . K A )R G AR $ET A
B
1.7 BERZERABRNS S

KEALBEIG , 7F 75 % B £ B W PR 10 min,
TCRIRAEZOR N LE R 5 9 BT FF K BUIE Ik, 3B g
FIE R R TR R R R, FH 200 SHFLAR Y T
W3t I E RPMI1640 B 75 b & 4 2U50 9% s
LA 2T LL 1500 o/ min A9 335 B0 10 min,
W2 VR, PN 3 mL 21 40 M SR, TR 2T, 5 min
JEHMA PBS 3 mL, 157, Z 1 T~ LA1 500 v/ min A9 35 25
£ 10 min, A PBS ¥k 2 k., F RPMI1640 5533
(10 Y0 /NAF- I3 ) EE R A

.18 -

1.8 BEEK G TR B A 4G i

ISL A3 B 56 2 K, 38 2k 2 0 ORI,
B 1 hJA, L1500 v/min A9 EEESC S min, BUE T
W HaT0 G VR UL B HEAT 4R SR H e A5 00
i, W E P R 450 nm, KA ALY OD {H, AR$EAR
wE 2, F 5 i P TL-18 . TNF-a IL-6 Al IFN-y
7K
1.9  Western bolt i%#i

WS M B A E W A B, A B 1 R, vk
P BRI M Y S 1 AR VR BRI 5E i BCA
Bio BUREAFEAINAS] EFEZE bl b, BI85 1%
F, EENE I SDS-PAGE Hiyk ik, LI 8
$:F2%) PVDF JE |-, ¥ PVDF IR AEA iF A EH
T 2 b B PAEERE S AP . LA INOS(1 : 400) |
Argl (1 :300) .t-STAT3(1 : 300) .p-STAT3 (1 : 400)
Fl B-actin(1 = 500) B —HT, E 4 CHAFTHF LR,
PBS VEIR, IMA ZHU TAEM, =R MR 2 h, BEME,
K ECL R Gt i (0, BERUS RGEMEEIHN
R, MR BT SR Ao 285 B A 121 BT
1.10 SFitERZE

K SPSS 20.0 Gei o3 Hrkichis , 14 52t LA
(xxs) Frm, ZAL A 25 5 LR B R 7 2497
B, A T) 4 22 5 L AR T LSD-t K35, P<0.05 24
ZREAGITHE X,

2 #R
21 KRITAES

EAN 240K ARG PESE 6 K v BUE AR, iR
(R BRUAT S P23 1B i B n , 7E S5 26 8 R IT A R B
AT R 2E R 34935 3 2 43 DL B 4278 EAN KRB 7Y
ST R, 50 B LA EAN 41K R AT
RS NG BESE 6 RIFUR BN 15 R BETE (1=
5.242 5.671.6.515 .6.9727.327 7.813 7.978 .8.546 ,
8.277,P<0.05) ., 5 EAN 4 [L#, EAN+ISL 4 K i
AL 6 RITIRFNH 15 RAT T4 B3 T %
(1=4.87 5.12.5.67.5.95,6.08 ,6.36.6.85,7.04,
7.13, P<0.05) , % BB 2H A0 ISL 2H %) K B340 3% A 00 i
SN WY AP 2 D RS AT IR 0 4, &4
KEBAT I LR 1,
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12345678 9101112131415
SRRt A /d

53 B2 H AR " P<0.05; 5 EAN 41 0kE " P<0.05.,
B1 SAXBRITHTESHTL

22 KERHEETH

EAN 21K BRAE G E 5 3 KIF4A R 2 1)
MG, NGLEL 6 RENGREES 15 RIGRE I BAL
FXF AL (P<0.05) 3 %t FRLF A ISL 41k A E He s
ZR TG L (P>0.05) ;5 EAN 4 Fb S, EAN+
ISL 40K RN GBE S8 9 K A5 15 KARTE X @14 A
(P<0.05), L% 1,

K1 BAXBEETLLE (vss,g)

215 n REEEIR RER3IR R eR EHIR WEH 12K TPEH 15 K
X AR 10 187.34 £ 6.72  195.05+6.94  204.23x7.71  213.84£7.29  227.43:7.33 237.71+8.13
EAN 41 10 186.77+7.13  188.2127.64  185.39+8.59"  191.27+9.42*  193.64+9.37° 196.77+9.01°
ISL 41 10 188.06+7.41  197.83+7.93  206.74x8.42  215.61+8.11  219.31+8.34 240.06+9.15
EAN+ISLZH 10 190.07+6.87  193.64+7.14  196.72+7.08  208.67+7.04"  214.86+8.01" 218.19+8.11"
F 3.521 4.817 8.642 11.054 15.756 14.843
P >0.05 >0.05 <0.05 <0.05 <0.05 <0.05

X IR b4, P<0.05; 5 EAN 40 4P P<0.05,

2.3 KRRALBHANESERTL

4 21 K A Bl 28 rPR i 1) AR E AN M H R
2R BA G O R EAN #ARIZH ISL 41
F EAN+ISL 2H K BUAR B pft 28 rh IR 3 114 8 hE 200 I %%
Iy A (125.37+11.77) . (675.89+80.67) . (117.32+
9.15) F1(233.45+25.13) A~/ FIr 2K, F=13.753,P<

(A)

0.05) ; EAN 20 K FRUAR B fif 25 v i Vi 1 2% 1 At 4 dt
XA LK, ZEFARITFERE L (1=6.497, P<
0.05) ; 15 EAN 4 He 4%, EAN+ISL 41 Kk B A B #ih 25 v
R () SE A BT b (1=5.716,P<0.05) . #%
R AL B Pl 2 B S E5 AR L LR 2.,

pugicEih EANZH. EAN+ISLZH
R 800 a
(B) Eg 700 -
g 600
< 500 1
= 400 4
=]
2 300 - b
ﬁ 200 A
=
E ol n m
SHHE4  EANA ISL4#A  EAN+ISLA
5a¢ ALk ER " P<0.05; 5 EAN 213648 " P<0.05,

B2 BAXRLEMENHEERETL(HE L&, x400)
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24 FBAXRLBHZPBHMEHRTH H & I 25 IRERAE . 5 EAN 41 8%, EAN+ISL 41
Ko HE 2 A B Al i o 222 1 B R 235 R TE a1 KR AR P 2 R RE RS 25 A9 15 32 T B A 2 aE ) IR

FEARICER o0 L BRI E | Bl AR )2 19 235 49 308 7 775 AT, il
RN R T23 . EAN 41K B0 AL B #h 2 & 3
7 B I8 ) A 8 ) B T RV A K B IR AR

EANH

B G I 0 B ARZ PN S R A T i D
R AL B2 R S AR A WL 3,

ISLA

B3 FHARLBHEMBMAEBEN (LLHIRR 2 pm)

25 BVEAKXRME IL-18, TNF-a,IL-6 F IFN-y 7k

FRT
5XFRRA e, EAN 41 K R0 ifi v 2 2% i i

K IL-18 , TNF-a  IL-6 1 IFN-y 7K 34 B & 34 i

(P<0.05) ;5 EAN 2 b %, EAN+ISL 2H K i i +h
PR AN T TL-18 \TNF-o IL-6 I TFN-y /K24 1]
TR (P<0.05) , L322,

R2 BAKXRMFE IL-18 TNF-a IL-6 1 TFN-y 7K FEYZE, (x5, wg/L)

45 n IL-18 TNF-a IL-6 IFN-y
X IR 10 4.11 £0.42 13.74 + 1.64 16.84 + 2.54 7.42 + 0.89
EAN 24 10 10.73+0.97* 47.93 + 5.77° 30.02 + 4,73 29.51 + 3.27°
ISL #H 10 4.03 + 0.37 13.98 + 1.51 14.93 +2.15 7.48 + 0.59
EAN+ISL 44 10 6.27 = 0.49" 26.19 + 1.84" 19.36 + 2.79" 13.28 + 1.67"
F 7.246 8.921 11.827 8.159
P <0.05 <0.05 <0.05 <0.05
%L A, P<0.05 ;5 EAN 41 HEE " P<0.05,

B EAN+ISL 41 K B ALE A2 L 4 i v iNOS 4R
IR B2 R, T Argl BRI RIZEEF LR
(1=4.08 .4.17,P<0.05) , ISL % K B0 AT 2 4% B
WML Argl A1 INOS 25 AR KA MR ULIE 4,

2.6 RHEZI AR AIMERE R % E 4R iNOS
1 Arg1 EEFRIEHZ M

55 R LA, EAN 20 K B AL 5% 15 s 24
HfiH INOS 25 11 i 3Rk W 3 IR T Argl 25 10K
K E T (1=5.27.5.93,P<0.05) , 5 EAN 41}t
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0.7 0.8
iNOS B 06 N 0.7
X o5 % 06
® 04 W& 08
Arg1 ®r ' 04
f_{ 03 ﬁ 0.3
w02 B 0.2
B-actin & o1 0.1
2 0 < 0
SHHE4H EANZH ISLZH EAN+ISLAH Xﬂiﬁéﬁ EAN#H ISLA EAN+ISL£E xﬂ@gﬁ EAN4H ISLgﬁ EAN+ISL4H
(A) B) ©

A B2 R RN 4 B v 4w e & iNOS Fe Argl & & & ik AYLA (Western blot 3% ) ; (B,C) . & 20 K S AL £ 4 B 4 2m

B F iNOS Fr Argl KO A AR (K EAHA),

5tk " P<0.05; 5 EAN 2R b4

*P<0.05,

4 ISL M KBAIEAREZEEMAF Argl 1 INOS EHRIERIF M

2.7 ISLYAXRMEEZEREMAES STAT3 ZEE X
ez 0b=Al
EAN 20K A U B W4 i P p-STAT3 25

B ERIN (1=5.37.4.85,P<0.05) ; 5 EAN 41 It
B, EAN+ISL 41 BRI B4 5 W 2 i v p-STAT3
HE 8K S p-STAT3/t-STAT3 M AE B 2 AR

135K J p-STAT3/1-STAT3 Lft, 5 Ma4iy  (¢1=6.77.5.41,P<0.05) LK 5,
B 08 a 1.4 a

P-STATS m S = wm § 07 A g g,
0.6 =g b

LSTATS SN - - o 2 o5
w03 @
E 02 E 0.4

B-actin |l Wb D @ g o1 € 02 j '
: 0 0
SHHE4 EANZL ISL4L EAN+ISLAA a XtHE4L  EAN4L  ISL4l EAN+ISL4 XHR4  EANAL  ISL4L  EAN+ISLA
A) (B) ©

A B K REAE 4% B oK 4w e STAT3 & & & ik A VLE (Western blot %) ; (B, C). &4 X J PN £ 4% E % 4 it P STAT3

"pP<0.05,

FORFwBR(AERMA), S3RAIE "P<0.05;5 EAN b4k,
B 5 ISLtKRIEAEREZE RS STAT3 ERRIEMNZIG
3 itig

GBS L RS H WA A B e PEgs , 2%
FEH HBAMENT B FERH . GBS WK %
WFEN 1.2~1.8 Bil/10 71, BE WG &M ER BT EL,
T LA A S8 B o B L G DR 38 3 8 22 A TRk 1Y)
JERGE R, DU R RR A SR, D R e A R 8 R S
DU S ARk L H AT A IRYT T-Be, i e Bk R
IS I 3 B 4, R GBS JEa — & W)
GRf AR B IRTT RORAT AR BB ADIR A
MHT GBS JAER Ky 5% ~8 %, Fh o B & ME Atk K
2R AR Z R B AR e, 20 1/5 (R

HIE VAR RSB RE IR

EAN & —Fi il T 40/ 0 2k A B fepie iR
o T Sl A TR | T G B AR O 3 A R R 22 )
BEWS S . R RITE T 40 B 40 L K W A
B’@mﬁ}%ﬂﬁﬁﬂi&ﬂ‘ﬂ H TR 2GR 5 B2 L G g 2

FIES GBS 2L, T A AN S5 GBS (3R
ZJJW;-@“S P10 RAE EAN A8 M T 40
Ef%nﬁfjJ,@EE Uik 20 M3 ) AR 5 A ARE R
N, JRyEBIR I P 2 2 4 S T SR R b 22 2F 2 kA i
WS S I R BRI AN, 7E EAN 4 & AE it
PR P A A E
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ISL J&—Fh B WAL 54, J& MG G b 2464 H 5
BRI B B A 08, 2 B AR R Tz,
PO EE IR BN R PSR AR PR B
A1 0 b 97 | 400 E IR AR D RD A R i o) A 2R AR
SRR AR KR AT K B ISL R IR N AR S
Py H 5 P ) S S L PR 2 RIS 45
R ISL BE W EAN #5RR AR, 3%
AR EAN BB K BT T4, Bl EAN BT8R BR,
F18) A1 B i 5 TR 1) 4 200 A B A
Pl 21 2 %) i B0 2R B4R ik L 45 R R W] ISL Xt
EAN HAMGIVER,

5 4 PR AR Al )y R 3R 78 LA B 7™ A= g 44t L R
T 53 Sk P AN [ 0 il Ak 2 0 B ML 280 AT M2
Ci R I Sl 1 o o R o P S
TNF-o JL-1 IL-12 Fll IL-23 %, 0] i 263K iNOS, 3
B (R HEARAE KN AR, K #E i 32 e X ARG
AR R RE AT B & IEH A LR IR G M2
AU IG5 240 P 52 53 AT AR 2 Bt PR, . TL-4 [ 1L-10
1L-13 FiEAbAE K -8 4, il i5S Argl BYFRIA,
FZA B AR SN AR T AR 4 2 4 1 18
G W oR O AR R T i M1 R
W 200 Jf ) M2 BB Ak, DT 22 fif EAN 1Y Il IR GE
AR BRI M1 Y v 20 i o AR 0 ey M2 A
WAL RS2 GBS BrfiayT B, STAT3 Kt —Fh
ek, 2 5 2R B R B R, 0 40 A
AT B G e I 287 46 A, 2 T I 4 Ll A )
R4 F M A o 1 o 3 ok B B0 5
AL 55 STAT3 WAL, iR {1 STAT3 W] &A=
R, JF 40 % 5 T 8 B T i 4 3 R R
K BESE W, ISL X STAT3 15 5 B A i 45 4E
FIPBY L ASHFIYSE S R ISL i B R AR EAN A7 K
BLIML T FP AR 28 40 it ¥~ TNF-o  IFN-y . IL-1B Fl IL-6
(7K, 8T R EAN TR A R 174 ML B AZ 1 0 24
L INOS B 1A Rk, I i 2 R Argl 2R 1R
ik, S AR R R AL B 1 W 40 B Y p-STAT3
TEFFRIKIKOFE B p-STAT3/t-STAT3 HLfH, X su4h
$E7R  ISL n A0 B EAN A M1 BB Ak i fe ik M2 A
Wefl, X T RESE ISL 0 EAN AP i AL i vl fg
N 3 STAT3 {5 5 %

AR

ZE ik ARSI M F SR 45 SR R B ISL X EAN
R BB Y B A el AR, AL AR AT BE 5 ISL 1
STAT3 {5538 % , #F w4 il B w20 il M1 898 Ak, i
feit M2 AU AL IR 90 A DG, A SEER Y
S5 AT R GBS By B iG-S AT i L B AR A
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