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Abstract: Objective To investigate the inhibition and underlying molecular mechanism of Cryptotanshinone on the malignant
progression of cholangiocarcinoma cells by targeting LASP1 to regulate Janus kinase-signal transducer and activator of transcription

(JAK/STAT) signaling pathway. Methods Human cholangiocarcinoma HCCC-9810 and RBE cells and normal human intrahepatic

RS EHER: 2025-12-19

EEmB: ERARFIEESTIHINE (81603418, 82074271); HIRITHEEZIKY: “RBQIHAA SRR BHFHE (2020YQ05)
TEEEN: T, BT MR W2 OB R 98 . E-mail: 3237752875@qq.com

HEEEE: T 8L B0%, WIS, W4, BT RREIE SOERI AT S . E-mail: wrdx@ sina.com


https://www.x-mol.com/paperRedirect/1385372399814336512
https://www.x-mol.com/paperRedirect/1385372399814336512

<274 ¢ FENBE2H 202652 A AR # WA  Drugs & Clinic Vol. 41 No.2 February 2026

bile duct epithelial cell line HIBEpic were used as the study subjects. The effect of cryptotanshinone on cell viability was assessed by
the cell counting kit-8 (CCK-8) assay, and the half-maximal inhibitory concentration (ICso) was calculated. Cell proliferation ability
was evaluated by the colony formation assay. Cell migration and invasion were detected by the Transwell assay. Cell cycle distribution
was analyzed by flow cytometry combined with propidium iodide (PI) staining. Cell apoptosis was detected by Annexin V- fluorescein
isothiocyanate (FITC)/PI double staining and Hoechst 33342 staining. The expression of LASP1 was silenced using siRNA transfection
technology, and its mRNA and protein expression levels were measured by RT-qPCR and Western blotting, respectively. The expression
changes of key proteins were analyzed by Western blotting, including Cyclin B1, cyclin-dependent kinase 1 (CDK1), cleaved Caspase-3,
cleaved Caspase-9, B-cell lymphoma 2 (Bcl-2), Bel-2-associated X protein (Bax), as well as key proteins of the JAK/STAT signaling
pathway: Janus kinase 2 (JAK2), phosphorylated JAK2 (p-JAK2), signal transducer and activator of transcription 3 (STAT3), and
phosphorylated STAT3 (p-STAT3). A rescue experiment was performed using the JAK2 activator broussonin E (BE) to validate the
role of the pathway. Results In terms of biological functions, cell viability was reduced by cryptotanshinone in a time- and dose-
dependent manner (the ICso values for HCCC-9810 and RBE cells were approximately 16.88 and 19.73 pmol/L, respectively), and the
colony formation, migration, and invasion capabilities of the cells were effectively inhibited (P < 0.05, 0.01). Cell cycle analysis
showed that cryptotanshinone induced G2/M phase arrest in cholangiocarcinoma cells and downregulated the expression of the G2/M
checkpoint proteins CDK1 and Cyclin B1 (P < 0.01). Apoptosis analysis revealed that cryptotanshinone induced cell apoptosis,
manifested as morphological changes of apoptosis, increased apoptosis rate, upregulated expression of cleaved Caspase-3/9 and Bax,
and downregulated expression of Bcl-2 (P < 0.05, 0.01). At the mechanistic level, the activation of the JAK/STAT signaling pathway
was inhibited by cryptotanshinone, as evidenced by decreased protein levels of p-JAK2 and p-STAT3 without affecting their total
protein expression. This effect was partially reversed by the JAK2 activator BE (P < 0.05). Molecular mechanism exploration found
that LASP1 was expressed at a low level in cholangiocarcinoma cells, while its expression was significantly upregulated by
cryptotanshinone (P < 0.01). Functional rescue experiments indicated that the inhibitory effect of cryptotanshinone on cell
proliferation and its pro-apoptotic effect were partially antagonized by silencing LASP1 (P <0.01). Conclusion Cryptotanshinone
may suppresses the activation of the JAK/STAT signaling pathway by upregulating LASP1 expression, thereby inducing cell cycle
arrest and apoptosis in cholangiocarcinoma cells, ultimately exerting its anti-tumor effects by inhibiting proliferation, migration,
and invasion.
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Fig.1 Effects of cryptotanshinone on cholangiocarcinoma cell viability ( xts,n= 5)
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Fig. 3 Effects of cryptotanshinone on cholangiocarcinoma cell migration (A) and invasion (B) ( x+s,n= 5)
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Fig.5 Effects of cryptotanshinone on morphological changes of apoptotic cholangiocarcinoma cells by Hoechst 33342 staining (A, C)

5 Hoechst 33342 %
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Fig. 6 Effects of cryptotanshinone on apoptosis-related proteins in cholangiocarcinoma cells ( xts,n=5)
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