- 455 - o [ P R 45 A ek 2023 4F 4 %5 43 %55 4 1] CJITWM, April 2023, Vol. 43, No. 4

ZE RIS A TR A MO LBk M
P94 F AL 5

o or" RZE?2 Z2 ¥ FaL R

BE BR NR&EMEER A (FA) stk R 2 MW IR b 545 65 % b 35T AR ALk, ik %
SD K RS HBF K (n=25), #A (n=17 ).FA & & (n=19 ).FA & &41 (n=20 ), HRIRF R,
AR KB ERDIRAT G XL T 2B SN ER . FAIK, S A TN 1 o34 T FA
20. 40 mg/ (kg-d) #F, BFRAFEAMLEEFTARLRET, £ 7 X, KA HE FEULEC
WUAR 22 9 22 3 2 %, ELISA #aml X R fn ik o =85 (MDA ). 2 thsitis (SOD). a/~% -6 (IL-6 ).
IL-18 . B RAEF -a (TNF-a ) K-F, Western Blot 3L AL Toll £ 4k 4 (TLR4 ), #aAE51LH
F (MyD88), #ittizH-F k B(p-NF-k B)p65 & & kik, %% ALEMES I p-NF-«k B p65 & & &
o R BFARAKRKCIMAHEF) B h B, BRI K K ag ML g ks T, HLEm, T
FARPRK, A K Z X HmniziE, FAIK, S8R iksE, 5RFRarki, #A8KX A miFF SOD
KF A& (P<0.01), f2ih MDA, IL-1B . IL-6. TNF-a K-F. SjEza4 TLR4, MyD88. p-NF-« Bp65
&G RXIEH (P<0.01), 5AAMks, FA 4 SOD K-FH & (P<0.01), IL-1B. IL-6. TNF-« .
MDA 7K. « i TLR4, MyD88. p-NF-« B p65 & & & ik &4k (P<0.01), FA 3. &7 A& J547EL,
ZRF A% FEL (P>0.05), it FA Tiliddp%) TLRA/NF-«k B 13 5854569 80E R X R E X R &M
3 LR fr 6 AE R

FEIE  EME I A; A f; KRR M ; RALRK; T

Protective Effect and Mechanism of Forsythiaside A for Acute Myocardial Ischemia Rats
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ABSTRACT Objective To observe the effect and mechanism of forsythiaside A ( FA) for acute
myocardial ischemia injury rats. Methods SD rats were randomly divided into sham operation group (n=25),
group model (n=17), low-dose FA group (n=19) and high-dose FA dose group (n=20) . Acute myocardial
ischemia model was established by ligation of anterior descending coronary artery in rats except sham operation
group. Low-dose and high-dose FA groups were given 20 and 40 mg - kg” - d' FA by gavage 1 day before
modeling, respectively, while sham operation group and model group were given equal volume of normal saline
gavage, the course was 7 consecutive days. HE staining was used to observe the myocardial tissue pathology
change. The rat serum malondialdehyde ( MDA ), superoxide dismutase ( SOD ), interleukin (IL) -6, IL-18,
tumor necrosis factor alpha ( TNF-a ) levels were detected by ELISA. The protein expressions of myocardial toll-
like receptor 4 ( TLR4 ) and myeloid differentiation factor ( MyD88 ), phosphorylation nuclear factor- k B ( p-NF-« B )
p65 were detected by Western Blot. And immunohistochemmistry was used to detected the myocardial p-NF-«k B
p65 protein expression. Results The arrangement of myocardial cells in sham operation group was more orderly.
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The arrangement of myocardial fibers in the model group was disordered, the transverse lines were blurred, the

cells were swollen, and a large number of inflammatory cells were infiltrated. The improvement was found in FA
groups. Compared with sham operation group, the serum SOD decreased (P<0.01), serum MDA, IL-13, IL-6,
TNF-«a ,the protein expressions of TLR4,MyD88, p-NF- k B p65 in heart tissues increased in model group( P<0.01 ).
Compared with model group, the serum SOD increased (P<0.01), serum IL-1B, IL-6, TNF-a, the protein
expression of TLR4, MyD88, p-NF-«k B p65 in heart tissues decreased in FA groups ( P<0.01) . There was

no statistical difference between high-dose FA group and low-dose FA group (P>0.05) . Conclusion FA can
improve acute myocardial ischemia in rats by inhibiting the activation of TLR4/NF- k B signaling pathway.

KEYWORDS forsythiaside A; acute myocardial ischemia; inflammatory response; oxidative stress;

Chinese herbal medicine

ARt 5 T AR 2L B, O I A9 AR T
AT 1 700 J7ABETS, i eERIET ALK 30%,
H e e AR 2 e T R R A T B,
PO ERFET Y SRR 22 2otk o LR I, s BEAIL I
SRy bR S F RS A A B e 2 5 ORER B ik S i A
PEPA €, 7 H R ] 8 57 4 BT O LA i R E v, 5
bl 1RO (1R N RS 5 7 A = X TN
JULI ML BB T 7 ik A i ok SR sl ik s AR = 4
BARSPWREZ RS , LAV 2 Sl 45
15 2o AHRDEETFE TR Sk, Ak O L i R
HHFIER M BRI R AT . dopiikid ek
ATP IR IEH ONEIRERDIRE , SRR D RERE g 2
Ak LB U O ULAN ST T B e E R K Y 2k
KR T RE B it ] 5 | ke 4 i A A /3 D s iy e Ay, 3
MMNE AR E | SR, W5 RRAER
B AR, KEREEHBmENREN T2
T LB I AN A B P AR, BEAS N O
BT R, TR A LB L5 | Lk AR T A
BRI A RO R R e SRS ) S RE R n)
BB O IR (1 EE R 7RI

HAME T A (forsythiaside A, FA) & iz
B FEE Ry 0, B RFEIESE FA 2 5
BURZ BRI LR R, AR RAE . AT, M
ZARATHEAS . AR B AR 1O AR
WFFEHN IR SR 2l DK i 3 S8 FLA0 Ty i ke pty gt ik
O WU AR, 3 5 AN [R) 3R 1Y) FA AR RS #R 5% FA
X P o LSRR AL 352 ) B T B A 1 FAIL A

RS %

1 ¥ ~SPF Zfg i s AE M SD KRR, A
# 210~230-g, WA T LSk e A BRA R, HFRTE
ISR 2 BT, 12 hOGERT BRI, Fra R
ORI ORI B o ASHIFFEIE S AN R 2 52 55 ) A F
R HAMUME (No. ZZU-LAC-20220311 ),

2 2. WA AER FA SRR R E R A
Yyt B AR AR I (£745: HY-N0028 ), 46
£ 98%, W HEE MCE AYBHE AR HA A
% -6 (interleukin-6, IL-6, %% *5: ERC003). 4
Mz 18 (IL-18, 585 900-K91) FlJihiE A5t
[A-F -a (tumor necrosis factor-o, TNF-a, 5%
ERC102a ) &7 & H IR A MR R 7] 5
A4k W I Ak i ( superoxide dismutase, SOD, 1%
5. 80101S). N — [# (malondialdehyde, MDA,
245 : 80131S) il & H 2 = KA 2 vl Toll
FE 3% {k 4 (Toll-like receptor 4, TLR4) i 1k ( 4%
5. 38519 ). #EFEEIE T (myeloid differentiation
factor 88, MyD88) #i ik ( 52 %5: 4283), K ¥
k B (nuclear factor kappa-B,NF-« B ) p65 #iff ( %
5:8242), p-NF-« B p65 Hilk (25 3033) it
& 11 [ Cell Signaling Technology 7+ &, £ I fig
pRiX ( Thermo Fisher Scientific 4], 1410101 ),
e B ERBRAL ( BifERBEA ], Tanon 5200 ),
PR EE I ( i RAEAF], Tanon EPS600), 4
A Zh PR A A ( EiRsEFRHL, Tissuelyser-96 ),

3 AR, AT ARSI [13], D
Jok e iR S A5 F LA ST R RO LB AR, 2 10% 7K
AR, e WA 5T 280 mg/kg (0.004 mL/g)
FITEREE R, APEM [ TAMR I, B EEMRT
IV Rz R, IR 55 IR b8 o 28 R SRS B ik S
TR, BESEITREHER, S/ N
IFIZHL (PRI AT % 45~65 (K /min, PEOZEL 1:1, )
SN 20 mL) AN ORI HER SRR,
FARBYBIFFKE 3~4 A A0 K ik, 25 Sk i 2
WLIRHESC RS PE 73 88 je S 208, HIRBHE T 25 3. 400
LA, & s B i o R IR R a0 [, B OBl
B NE, R R SR TR S (2.0 HAR BRI 3 bk
[ 4E A FEAL ) ARBIFIT ZEANZREE L, S ot LBk 1 A
AL O EEDRH K ST Bl 4675 <UL PR B3t



- 457 - RS

2= 2023 4F 4 155 43 B4 4 1 CITWM, April 2023, Vol. 43, No. 4

2k, 0ok QRS WA ST Bacihb iy J mififs,
Z EFFECFRE 0.1 mV sl L, RS ]
FARANEFARL, AL, F 100 HAKFR L
BrRES R A4A: TR (25 ), #iR (25 H),
FAMGHIE (25 H), &fleE (256 H) 4. 4565%
SCHR [14] K isem iy miig, e FAR. &4
255439 20, 40 mg/ (kg -d), T 1 K
B2y, HELST R, IFRLAMBRIY S THERBUE
PRERK . TR 25 2, JoAET- %k, .
BiRig] 25 H, B61- 8 H, xR 17 i 5 adl
25 H, FET-6 H, #BNT) 19 H; mifladl 25 H,
FET-5 H, ALY 20 H, SET- IR 25 LT IR
SR REEAR IR, WEH 7 KJF, AR,
URH I ZH 2 A AN

4 SREHE AR B 7 i

4.1 HZUEREI RO ARTE O NI SR A 2
4% Z R EEFC ), AW, H%4pm 48]
F, HE G g IH SR BE2E AR

4.2 I AR IV B A B g PR A i BT
SE MR T R LR, ELISA R INRR) & A
DR BSR4 e a4 SOD. MDA 7K
SERIAAE AR T4 IL-1 8 . IL-6 Fl TNF-« 7K.

4.3 Western Blot M % .0» L TLR4. MyD88,
p-NF-« B p65 #ik  $RES 20 K Ry O LR 1 IF
THE I &, R 55 108 R & E AT B i LUK
J15EF 3 PVDF B |, 5% Bilg 402 i 2% £ 2 h,
SIS MR —PERT 4ATCTHEE LR, K
TBST ¥t 10 minx 4 X, JEHBE_IUHET, £
P F2iEEE 2 hJ5, TBST ¥k 10 minx4 k., X4
WA TSI CRNAHE, AT A KR

4.4 ALY % p-NF-k B p65 7E.0 IiE
HAUPRE KA R E T WK TKa
B R[S O REh R E T IS 2K, I JE A
ddH,0 5 min, & T 0.01 min FERR4NZE s T
JFiE 5,95 C s EHEE 10 mol/L min, HARBHI (2
1 /N ZE4S ), PBST %5 minx 3 K., B A 3% i %A
L E/KIB A 10 min, LUBHE IS S AL
PBST % 5 minx 3 K. %M 0.2 % s, =
IR9E 5 min, PBST ¥t 5 minx 3 K., T3 HA
W&, mLEE S = EEF 1 h, PBST ¥t 5 min x
3. IAFREG—Pi)a (1: 20004 Cidad., &
JE B2 IEF45 0.5 h, PBSTHE'5 minx 3 Y. T
HRP#riC — B I E 1 05 PBST %t 5 min x 3 IS
i fin DAB B KIBEE 3<5 min ( WiEE T W), B

5 FRAKT /NG, 7RAKE Y 10 s, PBST 3t
10 min, 0.5% ERMRWIHE /345 0 iU BE T W e (%
BE L BB F AR OO 70% . 85%. 95%. 100% Z.
FEABK (4 5 min), AZRZREN, B, @8
DA e R T

5 Hiite#irik K GraphPad Prism 8.1 4iit
BAFATER S 00T, TFE%RERI] X+ s Rk, R
FHEAR R 20 M it 0, P<0.05 M2ER4
GuitaEE

# X

1 SHRBONALR I (K1) i
FARUAKRFONALIESHA TS H, OIS
BONEEST, HARENE . BRSO WLET 4
WIHEFIZERL, BEEoBom], nlULAna ik, tEARER
PEANIRIE . FA RO LA 4EHESN RO 357, (G
SrEFYENT R, A/ EARIEAIMGRIE, H FA SR
XU ks O I A

VE s Rk BT A O AT 4R | R A0 i ) B A5 A8 b
B 1 AAKREOHHSUREA L (HE, x100)

2 K4 KE. SOD. MDAKF-IHE (£1) 5
BF AR e, BRI K B H SOD /K- FEAIK
(P<0.01), MDA /K-35 (P<0.01), HEIRIL
., FA 41 SOD 7K ¥ Ft 5 (P<0.01), MDA 7K F- [
ik (P<0.01), FA & . (KAl fatnibds, 277

K1 KU KE SOD. MDA KL (Xxs)

215 n SOD (ng/mL) MDA ( pg/mL )
[EEHN 3 44.42 +2.79 4.89+1.27

frint 3 17.69.%.1.32* 17.91+1.79"
FAfik#IE 3 22:89+2.03" 13.084£118%
FA Eiffle 3 36.58 +2.49° 846+ 1.44°

0 ST AR, *P<0.01; SHIHL K, “P<0.01



EPY RS A4k 2023 4 4 J15E 43 556 4 1) CJITWM, April 2023, Vol. 43, No. 4 - 458 -

GiiteFaE X (P>0.05 ).

3 HHKE MG IL-1B . IL-6. TNF-a 7K
P (£2) HEFRAE, HRILIR M IL-
1B . IL-6. TNF-a 7K F-FtH (P<0.01), SHAIZL
#, FAA/NEUE IL-18 . IL-6. TNF-a 7K FREAE
(P<0.01), FA®& . Al EAKIERILER, 2R L%
R L (P>0.05),

K2 BHKBIMEE IL-18 . IL-6 F1 TNF- o K Fb4E
(pg/mL, X+8S)

2051 n IL-18 IL-6 TNF-«
BTFAR 3 17.97+1.05 21.04+170 39.43:3.19
Li7e 3 56.27+4.40" 64.19+4.70" 9559+7.18%
FAfGHIE 3 36.44+3.82° 46.60+298" 66.19+511"
FAmFIE 3 23.80+4.00° 38.97+209° 4950+4.47"

0 ST ARA R, *P<0.01; SHHRIL L, “P<0.01

4 KRG IE4 2 TLR4, MyD88, p-NF-
kB p65 £k (K2, 3) Western Blot i,
S58FARA e d, A4 K B0 E4L 2 TLR4,
MyD88, p-NF-« Bp65 1) # 1% ik 7t/ (P<0.01),
5B 2 b A, FA 41K BL.O IE TLR4. MyD88,
p-NF-«k B p65 [ 1R ILRFL (P<0.01), fHpzdifb
giREn, SEFARAE, R4 KOS
p-NF-k Bp65 & 1Rk I E (P<0.01), S5
HIZH HL#, FA 2H p-NF- k Bp65 (155 11335 7K - P& A
(P<0.01), FA SEFIEHA& BRI, 2R TL%IT
Y (P>0.05),

i

PO M 2 A BRAE T ) RN, AR I
J§ 900 J3 ABET ", DRI, AR ER 1 T BT

i i

AN A
S Ry ¥ a 1.5+
& ¥ T T

TLRY - s 120 kD
MyDSS  — .- W 33kD
p- NF-xBp65 - 65 kD

0 SITFARA L, *P<0.01; SR i, ©P<0.01

TLR4/GAPDH
5
1

°
o
1

BFRa A m

-
o
1=

3
=

o
o

IS
o

FABH 4

p-NF-kBP65 positive expression(%)

FAf&H 48
- e % 20
N AR A
SRS AN 0 L
DB PR R
n-.‘\.\\\\‘\‘\\\ &k L @;& 6&

<Y <

TE: E RSk I AR X p-NF-« B p65 F %Kik ; S5EFA
R, "P<0.01; S AR, © P<0.01
B3 HAKRFBONELLH p-NF-« Bp65 (1335 i

FNGIT A HE IR L. TEARMIH, FA L
AT G2 fifp PR LB I S B LR B 7, 84 Ak
IR G B = W E I =2 B 33 T 11 S N iy 431 A S <6
IRV, IE O WLEH 2 S0E AR DG B 0 , PR
FA BB BRSO WU L /R o

W50 FA AL FE PC12 40, A 38 i i A%
K E2 #i5&HF (nuclear factor erythroid2-related
factor 2, Nrf-2) 3 B AP I TG VR AR L B =4 B
Ji it A AL RN R T Y 78 LLC-PK1 4 g, FA
AT O SO A PR R 15 T 0 A AR N, B W Y
H LR EE T 1Y B BRI & B L B FA B
#il NADPH %{L i} 4 (NADPH oxidase 4, NOX4 ) /
1% 1 4 (reactive oxygen species, ROS) i# % L
S A Ak 2 A S U0 o JFE LR 20 B A SRS DA ik % B
etk . 5 EARBEE IR, ABFSE A FA T]
2 AR 2k O LR I R BT 3 H MDA K-, 48
f5 SOD /Ko i BIWFSY s, FA L ) 2 P
J7 AW NF- w B A5 538 #1740 i 240 f BN 6 45

-
o
]

*

o o
(-] 0
L 1

MyD88/GAPDH
ES

p-NF-kBP65/NF-kBP65

2 BAHREOAFHSITLRA . MyD88. p-NF-«k B p65 ik b4k



P

Stk 2023 4 4 A5 43 4555 4 15 CJITWM, April 2023, Vol. 43, No. 4

TNF-« . IL-6 FlIL-1B 1Y 4 5E A H A Wl e A i 15 =
RN =Y, R e o/ T B 16710 e (O S R T O 8
S, FIE T A ee iR Y Ak, FA thRl A
il NOD 32 /R #8125 F AR G & 11 3 (NOD-like
receptor thermal protein domain associated protein
3, NLRP3) il #% T il IL-1 B [ 23k M i ik 52 1 41
WA YR BB B BRI A 20, A5 & B FA 1] &
A SO LI i A SR 3 PP e e P PR R 7K
Vo ZE b, FA TGN AR, R SR i 4T S
RE S  AREALZ, F2cC LBR it O L]
LURFE—E MR ER

TLR4/NF- k B {55538 B A 0 e 28 ML RAE (S
%S 5 PR LR I o g2 RAE SN . FA AT 38 3 40 1
TLR4/MyD88/NF- k B {55538 [t , 71 2 6 14 b 35
L W A0 B3 ) AR e T 40 % 7 4 e M4
RAE SN P AERERE R S AR R AN B
FA Zb AT 4] NF- k B {5538 #1805 M i FE AR A2
RYEN TR P BoprfmF s Rm, 78/ Rl
2R A ZR BV-2 i, FA ZbEERTHIE] NF-8 B
F G SIS IR R R AR I 4 R
GigaE @, 5 BRI, AW S5 R AIESE FA
AR TLR4/NF- k B 38 B2 1A ZRIL, I 5 0E
RV o

AW 5E 2B E O LA &R HOc2 H, FA kb B
A i 2 s AL RS R A R R A R T, O
HHESON S FA FA R S IEA G 24, 5
— WA AR, ASFSE & B FA IR a2 F s 75 s 4
XoF K B FILATe I A58 3 1 el s 80 e P e 22 5] — Il
BUT 2 RAER RN 5 25 I 2 BE A AR — 2 I IE
FHOCHE, A58 25 SR 2R 1 i 25k B IR
i) 2549 A FE AR50, 3 AT B S TGI8 SR AR 2 ok
AL FA 20 B 5 WSO LA Il 245 v B L 38
FNZGWIRTT RN FIWEAA . H I BB AT RE 7522
X2 1) 0 245 G i — A i B

ZE BTk, A R B O L SR it A TR R AT
FA Zb3, Al TLRA/NF- k B {553 B 09305 AT
T AR, R AR RN, SR AR R i .0 AL
21, A FATEC A8 RGN b iy FH R LR e 5L

FE PRI,
Z £ X M

[ 1.J% Roth GA, Mensah GA;<Johnson CO, et al. Global

burden of cardiovascular diseases and risk factors,

[2]

[3]

[4]

[5]

[6]

(7]

[8]

(9]

[10]

A1)

1990-2019: update from the GBD 2019 Study[J]. J
Am Coll Cardiol, 2020, 76 (25): 2982-3021.
Lejay A, Fang F, John R, et al. Ischemia
reperfusion injury, ischemic conditioning and
diabetes mellitus[J]. J Mol Cell Cardiol, 2016, 91:
11-22.

Ramachandra CJA, Hernandez-Resendiz S,
Crespo-Avilan GE, et al. Mitochondria in acute
myocardial infarction and cardioprotection[J].
EBioMedicine, 2020, 57: 102884.

Davidson SM, Adameova A, Barile L, et al.
Mitochondrial and mitochondrial-independent
pathways of myocardial cell death during ischaemia
and reperfusion injury[J]. J Cell Mol Med, 2020, 24
(7):3795-3806.

Schirone L, Forte M, D'Ambrosio L, et al. An
overview of the molecular mechanisms associated
with myocardial ischemic injury: state of the art and
translational perspectives[J]. Cells, 2022, 11 (7).
1165.

Gutiérrez-Cuevas J, Galicia-Moreno M, Monroy-
Ramirez HC, et al. The role of NRF2 in obesity-
associated cardiovascular risk factors[J].
Antioxidants ( Basel ), 2022, 11 (2): 235.

Olsen MB, Gregersen |, Sandanger 9, et al.
Targeting the inflammasome in cardiovascular
disease[J]. JACC Basic Transl Sci, 2021, 7 (1):
84-98.

Wang Z, Xia Q, Liu X, et al. Phytochemistry,
pharmacology, quality control and future research
of forsythia suspensa ( thunb. ) vahl: a review[J]. J
Ethnopharmacol, 2018, 210: 318-339.

Lu Z, Yang H, Cao H, et al. Forsythoside A
protects against lipopolysaccharide-induced acute
lung injury through up-regulating microRNA-124[J].
Clin Sci(Lond ), 2020, 134 (19): 2549-2563.
Gong L, Wang C, Zhou H, et al. A review of
pharmacological and pharmacokinetic properties
of forsythiaside A[J]. Pharmacol Res, 2021, 169:
105690.

Gong L, Zhou H, Wang C, et al. Hepatoprotective
effect of forsythiaside a against acetaminophen-
induced liver injury in zebrafish: coupling network

pharmacology with biochemical pharmacology[J]. J



I P BREE G 2R 2023 4F 4 J14 43 4555 4 ] CJITWM, April 2023, Vol. 43, No. 4 - 460 -

[12]

[13]

[14]

(18]

Ethnopharmacol, 2021, 271: 113890.

Chen L, Yan Y, Chen T, et al. Forsythiaside
prevents B -amyloid-induced hippocampal slice
injury by upregulating 2-arachidonoylglycerol
via cannabinoid receptor 1-dependent NF-«x B
pathway[J]. Neurochem Int, 2019, 125. 57-66.
Alijani-Ghazyani Z, Roushandeh AM, Sabzevari R,
et al. Conditioned medium harvested from Hif1 «
engineered mesenchymal stem cells ameliorates
LAD-occlusion -induced injury in rat acute
myocardial ischemia model[J]. Int J Biochem Cell
Biol, 2021, 130: 105897.

WAL, TLEWN, RIZEA . BT A X7 M A
RAGEILR A PEDIBERSE MR (I, v [ B A H 258
2020, 36 (6): 1128-1132.

Huang C, LinY, Su H, et al. Forsythiaside
protects against hydrogen peroxide-induced
oxidative stress and apoptosis in PC12 cell[J].
Neurochem Res, 2015, 40 (1): 27-35.

Lu T, Piao XL, Zhang Q, et al. Protective effects
of forsythia suspensa extract against oxidative
stress induced by diquat in rats[J]. Food Chem
Toxicol, 2010, 48 (2): 764-770.

Zhou M, Zhao X, Liao L, et al. Forsythiaside
A regulates activation of hepatic stellate cells by
inhibiting NOX4-dependent ROS[J]. Oxid Med Cell
Longev, 2022, 2022: 9938392.

Cheng L, Li F, Ma R, et al. Forsythiaside inhibits
cigarette smoke-induced lung inflammation by
activation of Nrf2 and inhibition of NF-« B[J]. Int

[19]

[20]

[21]

[22]

[23]

[24]

Immunopharmacol, 2015, 28 (1) : 494-499.
Zheng X, Fu Y, Shi SS, et al. Effect of
Forsythiaside A on the RLRs signaling pathway in
the lungs of mice infected with the influenza a virus
FM1 strain[J]. Molecules, 2019, 24 (23): 4219.
Lang W, Cheng M, Zheng X, et al. Forsythiaside
A alleviates methotrexate-induced intestinal
mucositis in rats by modulating the NLRP3 signaling
pathways[J]. Int Immunopharmacol, 2022, 103:
108466.
Zeng XY, Yuan W, Zhou L, et al. Forsythoside
A exerts an anti-endotoxin effect by blocking the
LPS/TLR4 signaling pathway and inhibiting Tregs
in vitro[J]. Int J Mol Med, 2017, 40 (1):243-
250.
Zhang XT, Ding Y, Kang P, et al. Forsythoside A
modulates zymosan-induced peritonitis in mice[J].
Molecules, 2018, 23 (3): 593.
Wang C, Chen S, Guo H, et al. Forsythoside A
mitigates Alzheimer's-like pathology by inhibiting
ferroptosis-mediated neuroinflammation via Nrf2/
GPX4 axis activation[J]. Int J Biol Sci,2022,18 (5 ):
2075-2090.
Yang Z, Ning X, Zhang Y. Forsythiaside protected
H9c2 cardiomyocytes from H,0,-induced oxidative
stress and apoptosis via activating Nrf2/HO-1
signaling pathway[J]. Int Heart J. 2022, 63 (5):
904-914.

(ki : 2022-05-09  1¥4k: 2023-04-07 )

FiEGi: B A



