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Supplementary Table 1: Context-dependent modulation of ferroptosis by triterpenoid saponins

Function Compounds Source
Inhibitor Platycodin D | Platycodon
grandiflorus
Ginsenoside | Ginseng
Rg1
Ginsenoside | Ginseng
Rh2
Ginsenoside | Ginseng
Re

Key finding

Platycodin D attenuated ferroptosis in
granulosa cells by targeting the
CD44/SLC7A11 axis to activate system
Xc~, thereby alleviating pathological dam-
age associated with polycystic ovary syn-
drome.

In rats with sepsis induced myocardial in-
jury, ginsenoside Rg1 alleviated cardiac
damage by regulating the FAK/AKT-
FOXO3A signaling pathway, thereby sup-
pressing ferroptosis associated oxidative
stress and restoring antioxidant defenses.

Ginsenoside Rg1 alleviated ferroptosis in
cigarette smoke induced chronic obstruc-
tive pulmonary disease by suppressing
endoplasmic reticulum stress through reg-
ulation of the PERK/ATF4 axis.

Ginsenoside Rg1 alleviated sepsis in-
duced acute kidney injury by suppressing
ferroptosis in renal tubular epithelial cells
through the ferroptosis suppressor protein
1-CoQ10-NAD(P)H pathway.
Ginsenoside Rg1 counteracted diabetic
osteoporosis by suppressing ferroptosis
through modulation of mitochondrial mem-
brane potential and upregulation of GPX4
expression.

Ginsenoside Rh2 suppressed ferroptosis
in ulcerative colitis by upregulating mi-
croRNA-125a-5p, thereby targeting speci-
ficity protein 1.

Ginsenoside Rh2 exerted neuroprotective
effects in Alzheimer’s disease models by
modulating the Nrf2/GPX4 axis, thereby
suppressing ferroptosis, oxidative stress,
and neuroinflammation while improving
cognitive function.

Ginsenoside Re alleviated oxidative
stress and ferroptosis in pulmonary fibro-
sis mice through regulation of the
Nrf2/Keap1/GPX4 axis.

Ginsenoside Re increased GPX4 expres-
sion in EA.hy926 cells and alleviated ho-
mocysteine induced endothelial ferropto-
Sis.
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Function

Inhibitor

Inducer

Compounds

Ginsenoside
Rg3

Saikosaponin

A

Saikosaponin

D

Platycodin D

Ginsenoside
Rh2

Ginsenoside
Rh3

Source

Ginseng

Bupleurum
falcatum

Bupleurum
falcatum

Platycodon
grandiflorus

Ginseng

Ginseng

Key finding

Ginsenoside Rg3 inhibited melanoma pro-
gression by inducing ferroptosis through
the p53/SLC7A11/GPX4 signaling path-
way.

Ginsenoside Rg3 inhibited ferroptosis in
nucleus pulposus cells through regulation
of PRKAA2 expression.

Ginsenoside Rg3 attenuated myocardial
ischemia/reperfusion induced ferroptosis
through the Keap1/Nrf2/GPX4 signaling

pathway.

Ginsenoside Rg3 ameliorated di-(2-
ethylhexyl) phthalate induced spermato-
genic impairment by attenuating ferropto-
sis and restoring Sertoli cell secretory
function.

Saikosaponin A alleviated seizures and
improved cognitive function in temporal
lobe epilepsy by suppressing IL-
17/Akt/ERK mediated ferroptosis in hippo-
campal neurons.

Saikosaponin D ameliorated sepsis in-
duced acute lung injury by preserving al-
veolar epithelial barrier integrity and sup-
pressing ferroptosis through activation of
Nrf2 signaling.

Saikosaponin D alleviated liver ischemia
reperfusion injury by suppressing mitoph-
agy associated ferroptosis through the
STAT3/PINK1 pathway.

Platycodin D promoted ferroptosis in pros-
tate cancer cells via the
METTL16/mB6A/NUPR1 axis, thereby en-
hancing the therapeutic efficacy of docet-
axel.

Platycodin D inhibited non-small cell lung
cancer bone metastasis by inducing fer-
roptosis through the miR-877-3P/PNMA5
regulatory axis, a key regulator of osteo-
clast differentiation and osteolytic lesion
formation within the metastatic microenvi-
ronment.

Ginsenoside Rh2 upregulated IRF1 ex-
pression, leading to suppression of
SLC7A11, thereby promoting ferroptosis
and inactivation of hepatic stellate cells.

Ginsenoside Rh2 targeted prostate can-
cer by inducing mitochondrial damage,
thereby activating PINK1/Parkin mediated
mitophagy and ferroptosis.

Ginsenoside Rh3 induced pyroptosis and
ferroptosis in colorectal cancer cells
through the STAT3/p53/NRF2 signaling
axis.
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Function Compounds Source Key finding Ref.
Inducer Ginsenoside | Ginseng Ginsenoside Rh4 induced ferroptosis in Zhu et al.,
Rh4 lung cancer by inhibiting the 2026
KEAP1/NRF2/HO-1 pathway and remod-
eling the gut microbiota to increase butyr-
ate production, thereby enhancing ferrop-
totic sensitivity through ATF3 activation
and GPX4 suppression.
Ginsenoside Rh4 enhanced the ferroptotic | Zhao et
sensitivity of Renal cell carcinoma cells by | al., 2024a
inhibiting the NRF2 pathway and sup-
pressing antioxidant defense systems.
Ginsenoside | Ginseng Ginsenoside Rg3 promoted ferroptosis in | Hu et al.,
Rg3 hepatic stellate cells and alleviated liver fi- = 2024
brosis through miR-6945-3p mediated in-
hibition of DNMT3B and subsequent sup-
pression of ACSL4 methylation.
Ginsenoside Rg3 inactivated the Ye et al.,
circFOXP1/miR-4477a/PD-L1 signaling 2024
axis to enhance CD8+ T cell immune
function, thereby inducing ferroptosis and
apoptosis in gallbladder cancer cells.
Saikosaponin | Bupleurum Saikosaponin A attenuated osteoclasto- Liet al.,
A falcatum genesis and bone loss by inducing osteo- = 2024
clast ferroptosis through inhibition of the
Nrf2/SLC7A11/GPX4 signaling pathway.
Saikosaponin A induced ferroptosis in Lan et al.,
hepatocellular carcinoma cells through 2023
endoplasmic reticulum stress mediated
ATF3 activation.
Saikosaponin | Bupleurum Saikosaponin D inhibited the malignant Huang et
D falcatum phenotype of bladder cancer by suppress- = al., 2026
ing the PI3K/AKT signaling pathway and
promoting ferroptosis.
Conflict of interest Gao XF, Ma N, Zhang YZ, Zhang J, Liu Z, Zhu HY, et

The author declares no conflict of interest.

Artificial Intelligence (Al) — assisted tech-
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