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Mechanism of action of baicalin against osteosarcoma and its synergistic
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(Abstract] Objective To investigate the potential targets and mechanism of action of baicalin in treating osteosarcoma and

its synergistic effects with SP600125 by network pharmacology and in vitro experimentation. Methods Using PharmMapper, Swiss
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Target Prediction, Genecards, OMIM, and TTD databases, potential targets for baicalin and osteosarcoma were retrieved. A protein—
protein interaction network was constructed and core targets were screened through the STRING platform. GO and KEGG
enrichment analyses were performed using R language. Differentially expressed genes in osteosarcoma were identified from the GEO
database. Molecular docking was employed to assess the binding potential with the core targets. The mechanism of action was
validated through CCKS8 cell proliferation assays, cell migration assays, apoptosis detection, transmission electron microscopy, and
Western blot. Results Through database analysis, 46 potential targets for baicalin in the treatment of osteosarcoma were identified.
Among these, 23 core targets were screened via the protein—protein interaction network. GO and KEGG enrichment analyses
indicated that the phosphatidylinositol 3-kinase (PI3K)/protein kinase B (PKB/AKT) pathway, the mitogen—activated protein kinase
(MAPK) pathway, and the apoptosis pathway play pivotal roles in the treatment of osteosarcoma with baicalin. By comparing the
core targets with differentially expressed genes in osteosarcoma, it was found that AKT1, heat shock protein 90 alpha (HSP9OAAT),
annexin A5 (ANXAS5), checkpoint kinase 1 (CHK1), and urokinase-type plasminogen activator (PLAU) were expressed at higher
levels in osteosarcoma tissues than in normal bone tissues. Molecular docking revealed that baicalin exhibited good binding activity
with AKT1, HSP90OAA1, ANXAS, CHK1, and PLAU targets. In vitro cell experiments demonstrated that baicalin inhibited the
proliferation and migration of HOS and 143B osteosarcoma cells while promoting cell apoptosis. Furthermore, the combination with
the ¢—Jun N-terminal kinase (JNK) inhibitor SP600125 further enhanced the anti—osteosarcoma effects of baicalin. Transmission
electron microscopy showed that baicalin increased the number of autophagosomes within osteosarcoma cells, but this increase was
inhibited when combined with SP600125. Western blot analysis indicated that baicalin inhibited the phosphorylation of AKT1
protein and reduced the p—AKT/AKT expression level, and cotreatment with SP600125 enhanced this inhibitory effect. Additionally,
baicalin induced the expression of LC3-II, p62, and p-JNK/JNK in osteosarcoma cells, but this induction was significantly
suppressed when combined with SP600125. Conclusion Baicalin exerts anti-osteosarcoma effects through interaction with multiple
targets and pathways. Furthermore, SP600125 synergistically enhances the therapeutic efficacy of baicalin in treating osteosarcoma,
providing research evidence and theoretical support for the treatment of this disease.
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Fig.3 Results of GO and KEGG analyses
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Fig.4 Screening of core targets and differential genes related to osteosarcoma
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Fig.5 Molecular docking of differentially expressed core targets
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Fig.6 Effects of baicalin on proliferation of osteosarcoma cells and the core target AKT1 (n=3,x+s)
T : A.CCK-8 A6 AR 4 MU H4TE ; B.Western bolt 73T AKT1 Fl p-AKT1 25 [ IFE5E KT, 15 0 W EEI B HE4AAR L, **P<
0.01 FI***P<0.001,,



2024 455 44 4 R H 2GR 27244 http://hnzyydxxb.hnucm.edu.cn 1853

A 150 = ]43B 150 = 143B Sy
N = = T
P f@ BAT+SPo0125A
am 1007 160+
el
g % # ki
B 50 = 504 # "
= 2
g #
0 10 20 40 ¢ 20 10 80
§P600125 /(umol-L) BEL Aumol-L)
B 150 HOS 150 HOS
=2 2 AT A
;’QF f@ WAEHSPON1254
m 1007 e {100 ,
# - w S
E = ¢
2 50+ % 50+ b
= =
® %
0_
0 10w W 40 0 m 40 80
SP600125 /(umol-L™") AT (umol L)
C nd=r | HAAE
- e \\ 1438
143B £ 00
300
= &
= 2
S‘f 2{Hy * =
B £q
14K}
HOS :
D E4E TEHH SPGO01254 HFHTF+HSP6O01254] ‘
LT ., Q2I0H-383"% 110s
] 50 #
143B s g4 e
f‘f B 30
é g 20
Jorioa-Jren = g,
) 3 0
HOS BN %%ﬁﬁy xifb \ﬁ%
T S
=
> ,@’a
Annexin Y-FITC
143B
143B
EEH — — + -
25 VAL
BE600125 T = t + * omm SPR00IZSH
W20 B ISP600125401
Bel-2 — — —— ~ | 26 kDa I‘ij -
% 215
Bax —— g | 3] kD ;-;551_0
I~
B 0.5
GAPDH | oo cnmss csss s | 36 kDa
0.0

Bel-2 Bax

B 7 SP600125 IR EZSFH M B ABAMIGEMNEREURFSHTHIER (n=3, 1)

Fig.7 SP600125 enhanced the effects of baicalin on inhibiting proliferation and invasion, as well as

inducing apoptosis, in osteosarcoma cells (n=3,x+s)
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Fig.8 SP600125 enhanced the anti-osteosarcoma effects of baicalin by inhibiting the AKT pathway and

regulating the autophagy process (n=3,xxs)
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