© 5942 « PER 202688 B57% HI15H  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 15

KB F A B R 014 B ZE 5 BR3P R B R AL

K OAL & W, F ok, ZEE T &2, AEH4Y
1 KFMAZEE GRS, Sk KEFE 130032
2. KFIMJE RS hOsies, Hk K& 130032

W E: BE WFFR ST IR sk 0 2 R BB TEAE LS. 753k WK Glycine max W53 1 K 5 7 3
FEREAT A 43 M. SRR RIZE/ T (oxygen glucose deprivation/reperfusion, OGD/R) i3/ PCI12 AR, £ KE
SN A AR EBRE T T MM Ca?'y WS (reactive oxygen species; ROS). FLIRILEEE (lactate
dehydrogenase, LDH). FWRIR KL AIRE ARE-3 (cystein-asparate protease-3, Caspase-3) /K F-Hl Kelch FE¥F 4 &N i< &
1 1 (Kelch-like ECH-associated protein 1, Keapl) /#%RKF E2 #H5E[HF 2 (nuclear factor erythroid 2-related factor 2, Nrf2)
TR DG B R IB A2 o SR P BUN S0 20 ik 45 L3 e 37 KGR A M s I P v B A A Y, 28 K e S 0 #H 22 T RE VT 43
WA ZR K AT AR 5 Bl o 2H P05 B AR A, R J 2 2B S Ak ) B AL § (superoxide dismutase, SOD). &t H kit %tk
)l (glutathione peroxidase, GSH-Px). id%H LS8 (catalase, CAT). LDH ifitE. 7§ . (malondialdehyde, MDA) 7K
FI Keapl/Nrf2 MFSFHCE HRIENEM . R /RGN ER, SEABENER, KT 500555 w4 A S 2 AT
R (P<0.05. 0.01), FEEAMEMATRMAMAN Ca2t. ROS. LDH. Caspase-3 /K°F (P<<0.05. 0.01), _Fifi Nrf2. M40 &
JN4 -1 (heme oxygenase-1, HO-1). FERZ{LIEJEEE 1 [NAD(P)H quinone oxidoreductase 1, NQO1]HIfKHFILA (P<0.01),
T Keapl 5L (P<<0.05. 0.01). ANSLIRERE R, SRUMALLER, KER R UE KR LI REsn . B
IR B AR (P<0.01), &R MNHLRIERIG, FRRMZLLIA MDA /KA1 LDH 3 (P<<0.01), $ZEiZ4ip) SOD.
CAT Ml GSH-Px itk (P<<0.01), AL Nrf2, HO-1 fl NQO1 FHEHEIE (P<0.01), FMNAL Keapl HHELIL (P<
0.0, Z5it KT m e WX B i 4 b G 2 8 KM ARy ER, HHLHITT RE 5 @ o Keapl/Nrf2 8%, IEIRHUATUR
Ay NI G E=RAANA €1l T s ey ik et ot e S R R AT RAAE i TR S

KHEIR): BRMMERIAE S K % E; Keapl/Nrf2 K FAGME: W KREH; MEEE: JUEbkE; aMEEHE; &
MR T ZBRGeRIRE: 2Bk geklAR

FESES: R285.5 XEkFRERE: A NERS: 0253 - 2670(2026)15 - 5942 - 11

DOI: 10.7501/5.issn.0253-2670.2026.15.014

Protective effect and mechanism of soybean isoflavones on ischemic stroke
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Abstract: Objective To study the protective effect and potential mechanism of soybean isoflavones (SI) on ischemic stroke. Methods
SI were isolated from soybeans and components were analyzed. An oxygen glucose deprivation/reperfusion (OGD/R)-induced PC12
cells model was constructed to investigate the effect of SI on cell survival, migration ability, apoptosis, intracellular Ca®*, reactive
oxygen species (ROS), lactate dehydrogenase (LDH), cysteine aspartate protease-3 (Caspase-3) levels, and expressions of Kelch-like
ECH associated protein 1 (Keapl)/nuclear factor erythroid 2-related factor 2 (Nrf2) pathway related proteins. A rat model of global
cerebral ischemia-reperfusion injury was established using bilateral common carotid artery ligation. The effect of SI on neurological
function score, brain tissue water content, proportion of cerebral infarction volume, pathological changes, superoxide dismutase (SOD),
glutathione peroxidase (GSH-Px), catalase (CAT), LDH activities, malondialdehyde (MDA) level, and expressions of Keapl/Nrf2
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pathway related proteins in brain tissue were investigated. Results [ vitro experiments showed that compared with model group, SI
significantly increased cell survival rate and migration rate (P < 0.05, 0.01), decreased cell apoptosis rate and intracellular Ca?', ROS,
LDH, Caspase-3 levels (P < 0.05, 0.01), upregulated Nrf2, heme oxygenase-1 (HO-1), NAD(P)H quinone oxidoreductase 1 (NQO1)
protein expressions (P < 0.01), and downregulated Keapl protein expression (P < 0.05, 0.01). In vivo experiments, compared with
model group, SI significantly improved neurological deficits, reduced brain edema and infarct volume in rats (P < 0.01), repaired brain
tissue pathological damage, reduced MDA level and LDH activity in brain tissue (P <0.01), increased SOD, CAT and GSH-Px activities
in brain tissue (P < 0.01), upregulated Nrf2, HO-1 and NQO1 protein expressions in brain tissue (P < 0.01), and downregulated Keap1
protein expression in brain tissue (P < 0.01). Conclusion SI have a significant neuroprotective effect on ischemic stroke, which may
be related to the activation of Keap1/Nrf2 pathway, enhancing the antioxidant capacity of body, inhibiting oxidative stress damage,
reducing neuronal apoptosis and alleviating brain tissue damage.
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Fig.3 Effect of soybean isoflavones on morphology of PC12 cells induced by OGD/R (x 200)
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Fig. 4 Effect of soybean isoflavones on survival rate and intracellular Ca%*, ROS, LDH, Caspase-3 levels of PC12 cells
induced by OGD/R (X £ s, n=6)
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Table 2 Neurological function score, brain water content and proportion of cerebral infarction volume of rats in each group

(X+s,n=5)

45 FE/(mg-kg™) A TBEVT S 5 K /% IR BT AR A B /%
RFEAR — 0.0£0.0 78.5+3.6 0.020.0
it — 83+1.1% 85.4+2.6™ 27.6+1.6"
ik 2= 10 5.442.1% 77.5+£2 4% 23.9+1.4%
K 5 s 100 6.8+1.7% 76.5+3 2% 22.542.1%

SR ERALE: P<0.01; SHIAHNLE: <005 #P<001, £ 3.
**P <0.01 vs control group; ¥P < 0.05 *P <0.01 vs model group, same as table 3.
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Fig. 9 Effect of soybean isoflavones on pathological changes in brain tissue of rats with global cerebral ischemia-reperfusion
injury model (HE, x 400)
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Table 3 Effect of soybean isoflavones on activities of SOD, GSH-Px, CAT, LDH and level of MDA in brain tissue of rats with
global cerebral ischemia-reperfusion injury model (X £ s, n =10)

A5 #&/(mgkg!) SOD/Umg') GSH-Px/(Umg') CAT/(Umg') MDA/nmol'mg') LDH/(U-L")

RFEAR — 185+1.6 26.7+2.6 5.6+1.2 3.8+0.6 180.84+15.3
it — 94+1.6" 9.8+1.6* 23+1.1* 6.1+1.1* 319.34+25.1*
ik 2= 10 12.5+1.4% 13.9+1.4% 3.3+1.3% 4.441.2% 216.4422.20%

NGRS ] 100 10.5+1.2% 12.5+2.1% 2.9+ 1.4 4241.6" 193.3+11.7%
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Fig. 10 Effect of soybean isoflavones on protein expressions of Nrf2, Keapl, HO-1 and NQO1 in brain tissue of rats with

global cerebral ischemia-reperfusion injury model (X £ s, n=3)
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