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Intraperitoneal injection of compound glycyrrhizin exerts preventive and
therapeutic effects on experimental autoimmune encephalomyelitis via the
JAK2/STAT3/SOCS3 signaling pathway

WANG Min, LI Zuoxiao ™
(Department of Neurology, the Affiliated Hospital of Southwest Medical University, Luzhou 646000, China)

[ Abstract]  Objective To investigate the effect of glycyrrhizin compound (CG) on mouse models of experimental
autoimmune encephalomyelitis (EAE) via the JAK2/STAT3/SOCS3 signaling pathway. Methods Fifty female C57BL/6
mice were randomly divided into the control group, model group, and high-dose, medium-dose and low-dose CG
intervention groups (n = 10 mice per group ). The model and CG intervention groups established the EAE model. The
intervention groups were injected with CG (15 mg/(kg-d), 30 mg/(kg-d), or 60 mg/(kg-d) ) for 14 consecutive days.
The control and model groups were simultaneously intraperitoneally injected with equal volumes of saline. The neurological

deficit scores and pathological changes in each group were recorded. Western blot was used to detect protein expression in
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the brain tissue, and real-time fluorescence quantitative RT-PCR was used to detect mRNA expression in the brain tissue.

Results Compared with the model group, the highest neurological deficit and cumulative neurological deficit scores were

reduced, spinal cord inflammation and demyelination were reduced, JAK2 and STAT3 protein and mRNA expressions were

decreased, SOCS3 protein and mRNA expressions were increased, RORyt mRNA expression was decreased, and FOXP3

mRNA expression was increased in all CG groups (all P < 0.05). Conclusions CG exerted preventive and therapeutic

effects on EAE model mice. The mechanism may be related to upregulation of SOCS3, inhibition of the JAK/STAT signaling

pathway, and rectification of the Th17/Treg immune imbalance.
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%1 RT-PCR 5975 51 o EAE
Table 1 RT-PCR primer sequence # EAE+CG 15 mg/kg
A5 SIBFAI(5—3) T BABICO 60 meke
Gene name Primer sequence & °§’ N
L F TGAAGGGTGGAGCCAAAAG |
GAPDH " 88
T R AGTCTTCTGGGTGGCAGTGAT RY 5
JAK2 L F GGAATTCAGTGGTCAAGAGGG g %
TR CGCATCCGCAGTTAGTCTGT Z
STATS L-iif F AAAGAGTCACATGCCACGTTG
T R CAATTTCCATTGGCTTCTCAAG 0 e . : . .
S0CS3 LU F TCAAGACCTTCAGCTCCAAAAG 0 3 10 %&' )5% wﬁl(dz)o 330
Tl R GTCTTGACGCTCAACGTGAAG Days post mmunization
Foxn3 FUFF ACCACCTTCTGCTGCCACTG 1 e
! TiF R AAGGTTGCTGTCTTTCCTGGG B AU e T o
LiEF TGTTTTTCTGAGGATGAGATTGC Figure 1 Neurological deficit score of each group
HORy T R GCTAGGAGGCCTTGTCGATG
F2 BN CC & T WL s M2 D RE BRI IT 03 S BT 2 D RE BB 43 LU (n=10)
Table 2 The highest neurological deficit score and the cumulative neurological deficit score were
compared between model group and three CG intervention groups
2Rl SN FitiEs*
Groups Highest score Cumulative score
FERIZH Model group 3.70+0. 54 48.75+11.65
IG5 Low-dose CG group 2.75+0. 26" 42.30+4. 35°
R 2H Medium-dose CG group 2.40+0. 32" 35.25+3.53®
7 4] High-dose CG group 1. 8520, 34 26.25+5. 71%¢
F 42.23 18. 66
P <0.01 <0.01

TR A BB 4) s 5 Model HHMIXT H,*P<0. 05; 5454 CG T HI4LAHNT 1L, " P<0. 05,°P<0. 05,
Note. *refers to the neurological deficit score. Compared with the Model group, *P<0.05. Compared with the CG intervention group at different doses,
"P <0.05, °P <0.05.
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Note. A, Control group. B, Model group. C, Low-dose CG group. D, Medium-dose CG group. E, High-dose CG group.

Figure 2 HE staining of spinal cord tissue in each group of mice



66 rh ] A I 2 24 R 2020 4F 6 F1 45 30 %45 6 81 Chin J Comp Med, June 2020, Vol. 30, No. 6
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& (P<0.05) ,S0CS3 mRNA .3 F+E (P<0.05) , 5

GAPDH — 37X 10° F| e AR (P<0.05) , W3 4,
2.5 HHANRKAL Th17/Treg AKX EEFRE

12 ;2 R ;3. CG R 41,4 CG FHEE

R4 55.C6 Rl
B3 44l Western blot #:il] JAK2 STAT3 SOCS3 ik L
Note. 1, Control group. 2, Model group. 3, Low-dose

523 (4 AR, BRI 4] RORyt mRNA JHE ( P<
0.05) ,Foxp3 mRNA F&{I(P<0.05) ; &25%) T Ti)5

CG group. 4, Medium-dose CG group. 5, High-dose K. SRR L E, CGC %7 & T W4l RORyt
CG group. mRNA MK (P<0.05) , Foxp3 mRNA &3 T

Figure 3 Western blot analysis showing the (P<0.05), THiH &K, EFHAZSCREHE (P<
expressions of JAK2 STAT3 SOCS3 in the mice 0.05),%F& 5,

=3 KAUDRUKALJAK2 STAT3 K SOCS3 H &k
Table 3 Expression of JAK2, STAT3 and SOCS3 proteins in brain tissues of mice in each group

20 5] Groups JAK2/GAPDH STAT3/GAPDH SOCS3/GAPDH
%5 41 Control group 0.03+0. 01 0.05+0. 01 0.61+0. 04
HETIZH Model group 0. 63=0. 04° 0. 60£0. 02° 0. 08+0. 02°
R HI 2 Low-dose CG group 0. 34+0. 05* 0.34£0. 04* 0.15+0. 02*
F34 4 Medium-dose CG group 0. 17+0. 042> 0. 22+0. 022 0. 28+0. 03
i F44H High-dose CG group 0. 09+0. 012> 0. 12+0. 02 0. 41£0. 042bed
F 546. 17 754.31 414. 61
P <0.01 <0.01 <0.01

;5 Contol ZHAIXTLL,* P<0. 0555 Model ZHAHY LL," P<0. 05; 544 CG T H4IHRT L, < P<0. 05,9P<0.05,
Note. Compared with Control group, *P< 0.05. Compared with the Model group, *P<0. 05. Compared with the CG intervention group at different doses,
°P<0.05, 1P<0.05.

R4 FSUA/NRRZZ JAK2 mRNA STAT3mRNA 2 SOCS3 mRNA 433k
Table 4 Contents of JAK2 mRNA, STAT3mRNA and SOCS3 mRNA in brain tissues of mice in each group

ZH 3] Groups JAK2 STAT3 S0CS3
%5 F 41 Control group 0. 68+0. 35 1.32+0.78 1.26+0. 13
FERIZ Model group 10. 09+0. 55* 18.07x1.70% 0. 14+0. 08*
fFIE A Low-dose CG group 6.36+0. 79* 12.30+1. 71% 0. 34+0. 09*
Fh42H Medium-dose CG group 4.97+0. 60 9.34x1. 842 0. 600. 06
420 High-dose CG group 2.49+0. 41 5.39+1. 30 0. 830. 06>
F 418.51 178.91 244. 60
P <0.01 <0.01 <0.01

TE: 5 Contol 4LHIRF HL,* P<0. 05555 Model 4R L, > P<0. 05; 54554 CC T LA L, P<0. 05,P<0. 05,
Note. Compared with Control group, *P< 0.05. Compared with the Model group, *P<0. 05. Compared with the CG intervention group at different doses,
©P<0.05, "P<0.05.

F5 KHA/NBEMLHL Th17/ Treg 2RI LN T F A

Table 5 Expression of key transcription factors of Th17/Treg cells in brain tissue of mice in each group

25| Groups RORvyt Foxp3
%52 Control group 1.22+0. 43 1. 06+0. 12
FERIZH Model group 12. 18+1. 40° 0.38+0. 07*
{40 Low-dose CG group 8.53+1.30% 0. 54+0. 06*
7|2 Medium-dose CG group 6.52+1. 12%¢ 0. 73+0. 10
#1440 High-dose CG group 3.73+0. 992bed 0. 81+0. 082t
F 148.07 85. 48
P <0.01 <0.01

E: 5 Contol ZHAHXFLL ,*P<0. 05 ;55 Model ZHAHXT L, " P<0. 05; 5455 it CG T LN I, P<0.05,P<0. 05,
Note. Compared with Control group, *P< 0.05. Compared with the Model group, ®P<0.05. Compared with the CG intervention group at different doses, ©P<0.05, P<0.05.
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