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Picroside III is a compound of considerable interest owing to its distinctive structural fea-
tures and potential biological activities. However, it remains relatively poorly investigated com-
pared to other members of the picroside family. A PubMed search (2000-2026) revealed that
only a limited number of studies have explored its biological functions, whereas Picroside I and
IT have been extensively studied (Almeleebia et al., 2022). This highlights the need for further
investigation of Picroside III.

Picroside III is based on an iridoid glycoside scaffold characterized by a fused cyclopentane
and pyran ring system with attached sugar moieties and various functional groups (Guo et al.,
2025). Although this core structure is conserved among Picrosides I, II, and III, there are nota-
ble differences in the type, position, and stereochemical configuration of substituents.

A key distinguishing feature of Picroside III is its diverse substitution patterns. They are
composed of specific aromatic or non-aromatic functional groups attached at distinct positions,
which influence the overall electronic distribution and three-dimensional conformation of the
molecule (Supplementary information, Figure 1). These structural variations may lead to sig-
nificant alterations in chemical reactivity and biological activity (Almeleebia et al., 2022). In
addition, Picroside III retains a glycosidic linkage, with a sugar moiety attached to a defined
position (Supplementary information, Figure 1). Glycosylation enhances aqueous solubility and
facilitates molecular transport within biological systems (Hu et al., 2024). Furthermore, the
glycosidic bond is susceptible to enzymatic hydrolysis, suggesting that Picroside Il may un-
dergo metabolic transformation into various derivatives in vivo (Guo et al., 2025).

The distribution of hydroxyl groups is an important structural characteristic of Picroside III.
The presence of multiple hydroxyl (—~OH) groups enables the formation of hydrogen bonds that
can strengthen interactions with enzymes and other proteins (Huan et al., 2023). This capacity
for hydrogen-bonding is likely to play a critical role in modulating its biological activity (Yunta,
2017).

Picroside III contains multiple chiral centers, and its stereochemical configuration is largely
similar to those of Picrosides I and II, with subtle but important differences. These stereochem-
ical variations influence the manner in which a molecule interacts with specific biomolecular
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targets, ultimately contributing to differences in biological activity (Huynh et al., 2026). Picro-
side III exhibits high hydrophilicity, similar to Picrosides I and II. It is readily soluble in water
and other polar solvents, which facilitates its mobility in biological systems (Kwon et al., 2025).
However, structural differences may result in slight variations in solubility and stability. Phar-
macokinetic studies have demonstrated that Picrosides I, II, and III exhibit rapid systemic elim-
ination and extensive tissue distribution following intravenous administration. All three com-
pounds showed a large volume of distribution, indicating efficient penetration into peripheral
tissues. Notably, Picroside II exhibited the highest accumulation in the liver, suggesting strong
hepatic targeting; Picrosides I and II can cross the blood—brain barrier, unlike Picroside III.
These differences in pharmacokinetic behavior are closely associated with structural and phys-
icochemical properties, including hydrophilicity, glycosylation, and substitution patterns,
which influence membrane permeability and tissue affinity (Ren et al., 2026).

Picroside III can participate in various reactions, including hydrolysis, redox processes, and
enzyme-mediated transformations, owing to the presence of ester or glycosidic linkages that
make the molecule susceptible to enzymatic cleavage in vivo (Supplementary information, Fig-
ure 1). The resulting metabolites may exhibit biological activities that are distinct from those
of the parent compound.

A PubMed search revealed that only four studies reported the biological activities of Picro-
side III from 2000 to 2026, highlighting its relatively unexplored nature. Picroside III is an
iridoid glycoside with a fused cyclopentane-pyran scaffold containing various substituents, hy-
droxyl groups, and a glycosidic linkage that influences its chemical reactivity, physicochemical
properties, and biological activities. Pharmacokinetic studies have demonstrated rapid systemic
elimination and extensive tissue distribution, with differences in blood-brain barrier permeabil-
ity and hepatic accumulation compared with picrosides I and II. The presence of ester and gly-
cosidic linkages render Picroside III susceptible to enzymatic hydrolysis and other transfor-
mations, thereby producing metabolites that may exhibit distinct biological effects.

Picroside III exhibits multifunctional biological activities including anti-inflammatory, in-
testinal barrier-protective, antiviral, and gut microbiota-modulating effects. Importantly, a re-
cent study revealed its antileukemic activity in acute myeloid leukemia (AML) cells, where it
promotes differentiation, inhibits proliferation, and induces cell death, suggesting that Picroside
111 is a promising candidate for further development as a novel anticancer agent. Table 1 sum-
marizes the key pharmacological activities reported in previous studies.
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Table 1: The biological and pharmacological activities of Picroside Il according to previous studies

Key message

Reference

Picroside Il protects against colitis by enhancing intestinal epithelial barrier integrity
through activation of AMP-activated protein kinase (AMPK). It alleviates clinical symp-
toms, including body weight loss, increased disease activity index, colon shortening,
and tissue damage in dextran sulfate sodium (DSS)-induced colitis. Additionally, it pro-
motes mucosal healing and reduces epithelial permeability while regulating tight junc-
tion proteins by upregulating claudin-3, ZO-1, and occludin and downregulating clau-
din-2. Mechanistically, Picroside Il induces AMPK phosphorylation, and inhibition of
AMPK attenuates its regulatory effects on tight junction proteins, confirming AMPK as
a key mediator. Both in vitro and in vivo findings highlighted its potential as a therapeu-
tic agent that restored epithelial barrier function and mitigated inflammatory damage in
colitis.

Scott et al.,
2022

Picroside Il alleviates colitis by suppressing intestinal inflammation and restoring gut
microbiota balance through inhibition of the PI3K-Akt signaling pathway. It reduces dis-
ease severity, including disease activity index elevation and intestinal tissue damage,
in dextran sulfate sodium (DSS)-induced colitis. Additionally, Picroside Il modulates
microbial dysbiosis by increasing beneficial bacteria, including Lactobacillus murinus
and Lactobacillus gasseri. Mechanistically, Picroside Ill inhibits Akt phosphorylation,
thereby attenuating inflammatory responses in the colon. These findings highlighted its
potential as a therapeutic agent that simultaneously regulated inflammation and gut
microbiota in inflammatory bowel disease.

Sun et al.,
2023

Picroside Ill exhibits antiviral and anti-inflammatory potential in the context of corona-
virus infection, as demonstrated through multiple in vitro assays. It showed promising
activity in inhibiting viral entry in a SARS-CoV-2 pseudo-virus model and suppressing
infection in a human coronavirus (HCoV-OC43) model. In addition to its antiviral ef-
fects, Picroside Il is associated with anti-pulmonary inflammation activity, as iridoid
compounds were found to reduce pro-inflammatory cytokines in TNF-a-induced lung
epithelial cells. These findings suggest that Picroside Il may contribute to both antivi-
ral defense and inflammation control, supporting its potential application in managing
respiratory viral infections such as COVID-19.

Huang et
al., 2024

Picroside Ill exhibits antileukemic activity by promoting differentiation and inhibiting
proliferation in acute myeloid leukemia (AML) cells. Identified as a major active com-
pound from Adina rubella stem extract, it induces phenotypic differentiation, en-
hances mitochondrial reactive oxygen species (mtROS) generation, and triggers cell
death. These effects collectively contribute to overcoming the differentiation block
characteristic of AML. The findings highlight Picroside Ill as a promising candidate for
differentiation-based therapeutic strategies in leukemia.

Zhu et al.,
2015
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