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Abstract The aim of this study was to investigate the effect of CCG (curculigoside) on microglia injury
induced by KA (kainic acid) in vitro through regulating the JAK2 (Janus kinase-2)/STAT3 (signal transducer and
activator of transcription 3) signaling pathway. HMC3 cells were randomly divided into HMC3 group, KA group,
L-CCG group, M-CCG group, H-CCG group, and H-CCG+colivelin (JAK2/STAT3 pathway activator) group. The
cells in the HMC3 group were not intervened, the cells in the KA group were stimulated with 600 umol/L KA, the
cells in the L-CCG, M-CCG, and H-CCG groups were added with 5, 10, and 20 umol/L CCG, respectively, and the
cells in the H-CCG+colivelin group were added with 0.5 pmol/L colivelin on the basis of the H-CCG group. The
cell proliferation was detected by EAU method. Apoptosis was detected by Hochest 33258/PI method. The expres-
sion of ROS (reactive oxygen species) was detected by DCFH-DA method. DNA damage was detected by y-H2AX
(v histone family 2A variant) immunofluorescence method. The levels of NADP/NADPH (nicotinamide adenine
dinucleoside phosphate/reduced nicotinamide adenine dinucleotide phosphate), IL-1p (interleukin-1f), TNF-a (tumor
necrosis factor-a), and IL-6 in cells were detected by kit. The expression of p-JAK?2 (phosphorylated JAK2), p-STAT3
(phosphorylated STAT3), NLRP3 (NOD-like receptor thermal protein domain associated protein 3), Caspase-1 (cys-
teinyl aspartate specific proteinase 1), and ASC (apoptosis-associated speck-like protein) were detected by Western
blot. The results showed that compared with the HMC3 group, the proliferation rate of HMC3 cells in the KA group
was decreased, while the apoptosis rate, number of y-H2AX nuclear foci, and the levels of NADP/NADPH, ROS,
IL-1B, TNF-a, and IL-6 were increased (P<0.05). Compared with the KA group, the proliferation rate of the L-
CCG group, M-CCG group, and H-CCG group were increased successively, while the apoptosis rate, number of
v-H2AX nuclear foci, and the levels of NADP'/NADPH, ROS, IL-1B, TNF-a, and IL-6 were decreased successively
(P<0.05). Compared with the H-CCG group, the proliferation rate of the H-CCG+colivelin group was decreased,
apoptosis rate, number of y-H2AX nuclear foci, and the levels of NADP/NADPH, ROS, IL-1p, TNF-qa, and IL-6
were increased successively (P<0.05). Compared with the HMC3 group, the expression of p-JAK2, p-STAT3,
NLRP3, Caspase-1, and ASC in HMC3 cells in the KA group were increased (P<0.05). Compared with the KA
group, the expression of p-JAK2, p-STAT3, NLRP3, Caspase-1, and ASC in the L-CCG group, M-CCG group, and
H-CCG group were decreased successively (P<0.05). Compared with the H-CCG group, the expression of p-JAK2,
p-STAT3, NLRP3, Caspase-1, and ASC in the H-CCG+colivelin group were increased (P<0.05). In conclusion,
CCG may have a protective effect on KA-induced microglia dysfunction by inhibiting the JAK2/STAT3 pathway.

Keywords  curculigoside; Janus kinase-2/signal transducer and activator of transcription 3 pathway; kainic

acid; microglia function injury

IR A& — P DL SRR SR REAE PR 18 12 i ) e
BREASHIR, TE I 25 L4 RO R B n, % 2hE
ST IRYT, BRI K2, AT R
WA R AR, WD R, SR, 1329 30%[H B8 547
TEANSZ P 0 O R AR, Rk, S 2 s AL 2
Y& SR E BN, IR TE R BRI TR 7,
RE S R SRR OB R, 32 @ A Rk
PR IRARANEE . AL RE . BRUEEE . FR0 2
THEHATIRIT B BT, 2 RIS M R TR
B, RIERD . G858 s ZHTHRIT
o Ble ALSE T (curculigoside, CCG) & HEHL [ 24
A — Fh R AR ZRE T, BEIE I 2 Fhod i R 1 4

M Re, RAEUAEML. PUE B, s, HikR
SEZG PR AR U, T 9% 0 R AR IR IOE R [ I H B
FEJGIR S5 A 28 R GUBT0 T, R ) e B A L B
YER . AR FE o, CCGR il i 14 i 453475 - Bep
IR PR B S5 ik B A IR TR L T i CCG
A A 38 5 el 27 A SO RORE 2 SR TT U , BT
it RS, IR T HAE RIS . Janus 8% FI
PR 2(Janus kinase-2, JAK2)& 4 g X 1 32 44 1) 40
MBS S BN 5, Ed 25 2 e 7B R A
T Rt e P 5 5 e 3 MG S0 TR 1 3(signal
transducer and activator of transcription 3, STAT3)/&

A B R R, RETH T S IR 1 3Rik, 5



A 55 AP H A T JAK2/STAT3 (5 5 3 0] £1 38 2R PR S5 -5 R /B 0T 240 M 45 £ O S il 205

WA EAEH, S5SNI A i S
AR, JAK2/STAT3IE % 7] 2 5% b /NE T 41 i,
PRI TR T, TP UG 57 B, InE 4 R4
s, A STAT3 B AL nT 8/ D A f R 12, o5 1
i ¢ B3 1 R A 28 9 0, BRI CR 3 A 48 T, TRk A 4.
ZUnpnt. I AR FUR B, 0 JAK2/STAT3 18 % fg
% 2% AR 0 RE IR I 8 T T 15 3 (1) R 2 A 4 1
HiRIE, CCGH] N JAK2/STAT3 @ H , A5 JH 1
HERIE, 5050 R4 M3 5E AN E T R0
{H CCGHRETS T TAK2/STAT3 38 4 52 1 /)N JI2 Joit 4 i
WTFRIRANRZE . 2135 % R (kainic acid, KA) R[5 5/
I 5 24 L T R AR A 45345, e FH SR A A A/ i A
AIUST R, ASHE ST M JAK2/STAT3 M &, LU/
JiE SR A R AT X B, SR FLCCGRT KA T (1 /NMR R
S B T e () 52

1 MRER*E
1.1 #8

Uk NN B 4H L (HMC3)(58 %5 : CRL-
3304)I) H £ [E ATCC.
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9466.44, 7 XA CHasO11, 41 E A HPLC=98%)-
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HIRAF ; EAURF & . DNAFG IR &
P fr P Ay — A Y Tl R /30 R 2R R P e iR T A — A%
HIRWER (nicotinamide adenine dinucleoside phos-
phate/reduced nicotinamide adenine dinucleotide
phosphate, NADP/NADPH) KA & 4 He A
% -1B(interleukin-1pB, IL-1B)i7 & (5% 5 : C0078S.
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“P<0.05 compared with 0 pmol/L group.
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Fig.1 Effect of different concentrations of CCG on the viability of HMC3 cells
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¥ks, n=6, BAUYLf4; *P<0.05, SHMC341LL; °P<0.05, 5KAZLLL; <P<0.05, HL-CCGALLL; ‘P<0.05, 5M-CCG4LLL; °P<0.05, 5H-CCGHILL.
x+s, n=6, EAU staining; *P<0.05 compared with HMC3 group; *P<0.05 compared with KA group; °P<0.05 compared with L-CCG group; ‘P<0.05
compared with M-CCG group; °P<0.05 compared with H-CCG group.

El2 CCGXHMC3ZAAaE5E M F 0T
Fig.2 Effect of CCG on HMC3 cell proliferation rate
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]
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10442.79% 19.22% 10442.68% 12.28% 10*16.47% 28.79%
10°4 10%; 103
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S
10' 10'5 10';
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X+, n=6; ‘P<0.05, SHMC34LLL; °P<0.05, SKAZLL; ©P<0.05, HL-CCGAEL; ‘P<0.05, 5M-CCGALLL; °P<0.05, 5H-CCGA L.
Xts, n=6; *P<0.05 compared with HMC3 group; °P<0.05 compared with KA group; °P<0.05 compared with L-CCG group; ‘P<0.05 compared with M-
CCQG group; °P<0.05 compared with H-CCG group.

B3 CCGXHMC34pAT R
Fig.3 Effects of CCG on apoptosis rate of HMC3 cells
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#*1 CCGXTHMC34HAIHROSFIARIZ M
Table 1 Effects of CCG on ROS expression in HMC3 cells

Rl ROSTKT/%
Group ROS level /%
HMC3 group 11.25+0.33
KA group 61.27+4.36"
L-CCG group 45.81+3.78°
M-CCG group 31.06+3.24"
H-CCG group 15.4341.15
H-CCG-+colivelin group 55.68+4.29°

Xts, n=6; *P<0.05, SHMC34 LL; *P<0.05, 5KAHLL; °P<0.05, 5L-CCGHALLL; ‘P<0.05, 5M-CCG LL; <P<0.05, 5H-CCGALLL .
Xts, n=6; *P<0.05 compared with HMC3 group; "P<0.05 compared with KA group; °P<0.05 compared with L-CCG group; “P<0.05 compared with M-
CCG group; °P<0.05 compared with H-CCG group.

H-CCG+colivelin

HMC3 group KA group L-CCG group M-CCG group  H-CCG group group
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Xks, n=6, FIEVOLY; P<0.05, FHMC3HLLL; *P<0.05, HKALLLL; ©P<0.05, HL-CCGALLL; *P<0.05, 5M-CCGHLLL; °P<0.05, HH-CCGHLLL.
X+s, n=6, immunofluorescence staining; “P<0.05 compared with HMC3 group; "P<0.05 compared with KA group; “P<0.05 compared with L-CCG
group; “P<0.05 compared with M-CCG group; °P<0.05 compared with H-CCG group.
El4 CCGXTHMC3ZRIDNAR A HI R
Fig.4 Effects of CCG on DNA damage in HMC3 cells

2.5 CCGXTHMC34HREDNATG {7 B S0 5 H-CCG4LEL, H-CCG+colivelinZl y-H2AXAZ £ £
HHMC3 41 H, KAZHHMC3 40 fily-H2 AX A% £ A ORI IN(P<0.05)(El4).

BERIN(P<0.05); 5 KAZLH, L-CCG4l. M-CCG 2.6 CCGXINADP'/NADPHRY M

. H-CCGHy-H2AXZ £E B E AR IR FFAIK(P<0.05); EHHMC341tt, KAAHMC34HfINADP /NADPH K
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%2 CCGXINADP/NADPHHIE.
Table 2 Effects of CCG on NADP'/NADPH

éﬁrfip NADP/NADPH
HMC3 group 1.06+0.05

KA group 3.25+0.21*
L-CCG group 2.57+0.15°
M-CCG group 1.83+0.12"
H-CCG group 1.12+0.14"¢
H-CCG+colivelin group 3.11+0.18°

¥ts, n=6; 'P<0.05, SHMC34LLL; °P<0.05, 5KAZLLL; °P<0.05, 5L-CCGALLL; P<0.05, 5M-CCGHLLL; °P<0.05, 5H-CCGALLL .
Xks, n=6; *P<0.05 compared with HMC3 group; *P<0.05 compared with KA group; °P<0.05 compared with L-CCG group; ‘P<0.05 compared with M-

CCG group; °P<0.05 compared with H-CCG group.

&3 CCGHIL-1B. TNF-0. IL-67KFHIFNE
Table 3 Effects of CCG on IL-1p, TNF-a and IL-6 levels

HER | P12/ 2 -1B/pg-mL! JHRE A BE R T -a/pg - mL F 4/ 3 -6/pg-mL!
Group IL-1B /pg'mL""! TNF-o /pg-mL™" IL-6 /pg-mL""

HMC3 group 13.62+1.41 62.89£6.75 36.25+3.93

KA group 46.58+4.73° 182.07+18.53° 96.51£10.36°

L-CCG group 37.1543.86" 149.16+15.39° 80.17+8.58"

M-CCG group 28.37+2.95™ 113.28+13.31™ 65.79+6.65"™

H-CCG group 20.1442.20"¢ 88.45+10.26"¢ 47.62+4.91¢
H-CCG+colivelin group 42.91+4.34° 156.24+16.77¢ 89.35+9.14¢

X+, n=6; *P<0.05, SHMC341LL; °P<0.05, SKAZLLL; °P<0.05, 5L-CCGALLL; ‘P<0.05, 5M-CCGHLLL; °P<0.05, 5H-CCGALLL.
X+s, 1=6; “P<0.05 compared with HMC3 group; "P<0.05 compared with KA group; °P<0.05 compared with L-CCG group; “P<0.05 compared with M-

CCG group; °P<0.05 compared with H-CCG group.

SFHAIN(P<0.05); 5KAZLLL, L-CCG41l. M-CCG4l.
H-CCGZINADP/NADPH/K P& K B (P<0.05); 5
H-CCG4H tt , H-CCG-colivelinZl NADP*/NADPH7K
SFHE TN (P<0.05)(£2).
2.7 CCGXIL-18. TNF-a. IL-67KFRY%00

5HMC34 b, KAZHHMC34HAEIL-1B+ TNF-a.
IL-67K 34 1 (P<0.05); 5 KA, L-CCG4.
M-CCG#l. H-CCGALIL-1B. TNF-a. IL-67K-F1K
WA (P<0.05); 5H-CCG4L L, H-CCG+colivelin4l
IL-1B+ TNF-a.. IL-67K-F-HEHN(P<0.05)(%3).
2.8 CCGXfp-JAK2. p-STAT3. NLRP3. Cas-
pase-1. ASCIFRIARIZ N

5 HMC34 L, KAZH HMC3 40l rh p-JAK2. p-
STAT3. NLRP3. Caspase-1. ASCFHIE/K-FHE N
(P<0.05); 5KAZ L, L-CCGZ . M-CCG#.. H-CCG
4 p-JAK2. p-STAT3. NLRP3. Caspase-1. ASC
FIE KPR B (P<0.05); 5 H-CCG#LLL, H-
CCG+colivelinZ] p-JAK2. p-STAT3. NLRP3. Cas-
pase-1. ASCFEIL/K-FHENN(P<0.05)(&5).

3 g

AR 98 0 2 T 9 3 2% (1) EE AL
Z 5950 K AE IR . BEFR R, S AR B e
Ca> R NP1l , i RANE RGUE, I 2817 P
T3 AR AR A, T 0 8 28 0 2 3 B o o o e 4
925 DRI R/ I8 JR R A0 M 7= A ARE 43 1, S EUM & et
55, BTSRRI & BT, IRk, CCG M IE I AT
DABEAR A A BB B FIE R R 7 7KF, T2
=R AR G n S AR N T IR DN 1]
MERE . A RGFAT DS RES 1 o s 22 1)
HEZ 5%, HAT, N5 40 MR 77 1 18t 5T
W2, MAESLISH T, W K 8 FH KARIEAT
R, PRI, AHIETT LN IR 5T 4 B 0T G, 4R
FL CCGXY KA 3 (1) /N i Joa 40 451493 FR) 5w, R 300
KALEEE 8 11 E 58 0 AR, e A5/ e Joid 4 A 45
. TICCGHA &tz il 2hE, IR BRI, 12 =il
B, AR /NS 5T 4 A«

JAK2/STAT3 38 % 5 4 ff A7 1% A1 8 T 55 2k [
RIBAR, S5 MG RGO NP JRE M 500 11



210

Q
%o"
e;\\&‘
&O\)Q OQ,Q @\?Q O\)-Q 6'\\4
@O < © X © ¢
& N N
piak: e D D SRS S
p-STAT: M- D S S —
NLRP: e D S — — —_—
Caspase-1 e ” - --
B — D — — ——
GAPDH W SHE S S S —
©
567
- = HMC3 group
= e KA group
g 44 = L-CCG group
I a e = M-CCG group
= b a e a R be
E3) P be b be b a . Ea H-CCG group
g bed be bec bo e H-CCGcolivelin group
e
=0
~ p-JAK2 p-STAT3 NLRP3 Caspase-1 ASC

Xts, n=6; *P<0.05, H5HMC341L; *P<0.05, 5KAHLLL; °P<0.05, HL-CCGALLL; ©P<0.05, 5M-CCGHLLL; °P<0.05, 5H-CCGHLLL .
Xks, n=6; *P<0.05 compared with HMC3 group; *P<0.05 compared with KA group; °P<0.05 compared with L-CCG group; “P<0.05 compared with M-

CCG group; °P<0.05 compared with H-CCG group.

&5 CCGXfp-JAK2. p-STAT3. NLRP3. Caspase-1. ASCZFiLHIENT
Fig.5 Effects of CCG on the expression of p-JAK2, p-STAT3, NLRP3, Caspase-1 and ASC

RIEPT, JAK2/STAT3AE 5 8 % 5 8 ik e i i) i 2
5 RREMIR A, FLRE R /N e 5 40 B / e 41 B A
b, WA AR Y IS TAK2/STAT3 B, Al 5
ZIN R S AT A 1) MR R AL S AR 8 TR e S A Ao
ZILER, RASFEE SMA T RIESE . KiE
JAK2/STAT3IH# , AT 4] 2 REFIYH T2 85 FH R IA , Ik
553 /N e S5 240 R RS R 4 BB PR HE AR, 38 A7
AN T I AR, PRI T I 5 45 2. BE R
JAK2/STAT3AE = % T w4l /N 2 o 248 A0 2 TR J
JRAHM S Ak, (RN R A AR AL, DR 98 RE , 4E
ZEAP 22451407 24200, T TL-6 AT 0% JAK2-STAT 33
R P 222 Ji Jo 200 I B2 B % SN, AT 51 O 4 i
PER AR R, B A TR, At
TR, KALFE JFHMC3Z i Fp-JAK2. p-STAT3.
NLRP3. Caspase-1. ASCKIA/KFIiN. Cas-
pase-1. ASCJZJAK2/STAT3IH # it 55 NLRP3

PERE/NAR , HETTHE A 98RE SR I B 2, R B KA T B
T8 I 3G 0 S B ST F BN R AR % . CCG
ALY AR AR DGR R IA, A RIE KA 3
NJRE SR AR B A RE TR A o AT AT IE R B JAK2/STAT3
JH %O 77 colivelin B 188 4% CCG X /I i Jofi 4 L 1)
TRYEF, 3R CCGXT /DN e o 20 i 1 52 Wi 7 /g 5
JAK2/STAT3E A 5%

g Rk, CCGWI geiid ##1 JAK2/STAT3 i
P 0F KA S 1/ o 4 e Th e 4 405 oA R Ve
X R P SZRE T CCGRIBE A A 7 80U 1 200
TARTT T IR W s o SR, AHHF A 2 1
SENLHIERT AN 78 43, EALSE 0T /I s Jofi 41 B 1 < 3
s T RIE AR AL . Ak, 7EAE A CCGHE
AN [EIE A 3505 1R 22 OR3P 70 2E AT 3 R I R e 2
T, ARG P (R R R 782 o AN T 2D 1Y), Rk
W 38 A AR A A S 5696 UE CCGXHER 1R vE 77 18



WA 5 ASE T TAK 2/STAT 345 5l i o0f 2135 U RR 1 A 75 -5 ) /N Joa 240 R 45475 £ 52 i 211
AR ARAE F LA (15] SRR, ARG, AR, 5. LL0ERMT BRI T [
[7]. P EIGRZ B4 E(GUO Y T, LIS, LI W R, et al. Effect
of kainic acid on microglia apoptosis [J]. The Chinese Journal of
£k (References) Clinical Pharmacology), 2023, 39(7): 1009-12.
[1] HAKAMI T. Neuropharmacology of antiseizure drugs [J]. Neu- [16] G, BRI, B2, 55 JAK2/STAT3 5 5 il B fE 58] 2
ropsychopharmacol Rep, 2021, 41(3): 336-51. LD % /N 41 B i S HA60 2 it 336 B, 98 1 3k A% o 1) £ F A
[21  FRRE, INET, R, S T SR RUIR (B 7Tk FE[I]. WA MR 2% F(ZU F C, WEL H X, HAN C L, et al. Ef-
[J]. 1 E S50 5 7% 2 4 (SU F Z, SUN'Y P, BAI C X, et al. Ep- fect of JAK2/STAT3 signaling pathway on the proliferation and
ilepsy treated by traditional chinese medicine based on syndrome apoptosis of non-small cell lung cancer H460 cells regulating by
differentiation: a review [J]. Chinese Journal of Experimental saikosaponin D [J]. Journal of Clinical Pulmonary Medicine),
Traditional Medical Formulae), 2023, 29(11): 200-11. 2023, 28(5): 718-24.
[3] TAOF, CAIY, DENG C, et al. A narrative review on traditional [17] MADIREDDY S, MADIREDDY S. Therapeutic strategies to
Chinese medicine prescriptions and bioactive components in epi- ameliorate neuronal damage in epilepsy by regulating oxidative
lepsy treatment [J]. Ann Transl Med, 2023, 11(2): 129. stress, mitochondrial dysfunction, and neuroinflammation [J].
[4] YOU W L, XU Z L. Curculigoside promotes osteogenic differen- Brain Sci, 2023, 13(5): 1-27.
tiation of ADSCs to prevent ovariectomized-induced osteoporo- [18] DU P, ZHANG X, LUO K, et al. Curculigoside mitigates hepatic
sis [J]. J Orthop Surg Res, 2021, 16(1): 1-9. ischemia/reperfusion-induced oxidative stress, inflammation, and
[51  BRRA, BEJTRE BB ALSE 25T 7 [0]. A A 2 24 apoptosis via activation of the Nrf-2/HO-1 pathway [J]. Hum
(CHEN Q S, CHEN W Q, YANG S Y. Pharmacological study on Exp Toxicol, 2022, 41(1): 1-11.
curculigo orchioides gaertn [J]. China Journal of Chinese Materia [19] MO M, EYO U B, XIE M, et al. Microglial P2Y12 receptor
Medica), 1989(10): 42-4,64. regulates seizure-induced neurogenesis and immature neuronal
[6] ARENAA, ZIMMER T S, VAN SCHEPPINGEN J, et al. Oxida- projections [J]. J Neurosci, 2019, 39(47): 9453-64.
tive stress and inflammation in a spectrum of epileptogenic corti- [20] CHEN B, NING K, SUN M L, et al. Regulation and therapy, the
cal malformations: molecular insights into their interdependence role of JAK2/STATS3 signaling pathway in OA: a systematic re-
[J]. Brain Pathol, 2019, 29(3): 351-65. view [J]. Cell Commun Signal, 2023, 21(1): 1-14.
[71  XUY,WENK, LIU A, et al. Efficacy of curculigoside in protect- [21] ZHONGY, GUL, YEY, et al. JAK2/STAT3 axis intermediates
ing against ischemic brain injury through regulation of oxidative microglia/macrophage polarization during cerebral ischemia/
stress and NF-kB and PI3K/Akt expression [J]. J Ethnopharma- reperfusion injury [J]. Neuroscience, 2022, 496(1): 119-28.
col, 2023, 301: 115804. [22] FAN Z, ZHANG W, CAO Q, et al. JAK2/STAT3 pathway regu-
[8] GONG Y, WANG Y, L1Y, et al. Curculigoside, a traditional lates microglia polarization involved in hippocampal inflam-
Chinese medicine monomer, ameliorates oxidative stress in Al- matory damage due to acute paraquat exposure [J]. Ecotoxicol
zheimer’s disease mouse model via suppressing ferroptosis [J]. Environ Saf, 2022, 234(1): 1-12.
Phytother Res, 2024, 38(5): 2462-81. [23] HU Q P, YAN H X, PENG F, et al. Genistein protects epilepsy-
[9] SOPJANI M, MORINA R, UKA V, et al. JAK2-mediated intra- induced brain injury through regulating the JAK2/STAT3 and
cellular signaling [J]. Curr Mol Med, 2021, 21(5): 417-25. Keap/Nrf2 signaling pathways in the developing rats [J]. Eur J
[10] ZOU S, TONG Q, LIU B, et al. Targeting STAT3 in cancer im- Pharmacol, 2021, 912(1): 1-17.
munotherapy [J]. Mol Cancer, 2020, 19(1): 1-19. [24] WANG X, LI X, ZUO X, et al. Photobiomodulation inhibits the
[11] 847, BXEAR, XBIH S, 25, JAK2/STAT3{E 53 i 7 K o B i activation of neurotoxic microglia and astrocytes by inhibiting
S5 /NI 1 s AL FR B 48 ). R B 4% (ZENG T, ZHAO Lcen2/JAK2-STAT3 crosstalk after spinal cord injury in male rats
Y L, DENG B W, et al. Role of JAK2/STAT3 signaling pathway [J1. J Neuroinflammation, 2021, 18(1): 1-20.
in microglia activation after hypoxic-ischemic brain damage [J]. [25] ZHOU Q, LIN L, LI H, et al. Melatonin reduces neuroinflamma-
China Journal of Orthopaedics and Traumatology), 2020, 33(2): tion and improves axonal hypomyelination by modulating M1/
190-4. M2 microglia polarization via JAK2-STAT3-telomerase pathway
[12] ZENG X, LUO F, CHENG Y H, et al. a-linolenic acid amelio- in postnatal rats exposed to lipopolysaccharide [J]. Mol Neuro-
rates pentylenetetrazol-induced neuron apoptosis and neurologi- biol, 2021, 58(12): 6552-76.
cal impairment in mice with seizures via down-regulating JAK2/ [26] DINGY, QIAN J, LI H, et al. Effects of SC99 on cerebral isch-
STAT3 pathway [J]. Br J Nutr, 2024, 22: 1-34. emia-perfusion injury in rats: Selective modulation of microglia
[13] ABD EL-AAL S A, EL-ABHAR H S, ABULFADL Y S. Morin polarization to M2 phenotype via inhibiting JAK2-STAT3 path-
offsets PTZ-induced neuronal degeneration and cognitive dec- way [J]. Neurosci Res, 2019, 142(1): 58-68.
rements in rats: the modulation of TNF-a/TNFR-1/RIPK1,3/ [27] LIN D, ZHANG H, ZHANG J, et al. a-synuclein induces neuro-
MLKL/PGAMS5/Drp-1, IL-6/JAK2/STAT3/GFAP and Keap-1/ inflammation injury through the IL6ST-AS/STAT3/HIF-1a axis
Nrf-2/HO-1 trajectories [J]. Eur J Pharmacol, 2022, 931: 175213. [J]. Int J Mol Sci, 2023, 24(2): 1-15.
[14] GUO H, ZHENG L, GUO Y, et al. Curculigoside represses the [28] YUL,ZHANG Y, CHEN Q, et al. Formononetin protects against

proliferation and metastasis of osteosarcoma via the JAK/STAT
and NF-«xB signaling pathways [J]. Biol Pharm Bull, 2022,
45(10): 1466-75.

inflammation associated with cerebral ischemia-reperfusion in-
jury in rats by targeting the JAK2/STAT3 signaling pathway [J].
Biomed Pharmacother, 2022, 149(1): 1-9.



