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Abstract: Objective To study the effect of berberine combined with formononetin on migration of nasopharyngeal carcinoma cells
and explore the role of transforming growth factor-f1 (TGF-B1) signaling pathway in its effect. Methods Effects of berberine and

formononetin on proliferation of nasopharyngeal carcinoma 5-8F and 6-10B cells were detected by real time cellular analysis technology;
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Inhibition of cell migration by berberine combined with formononetin after activation of TGF-B1 signaling pathway was detected by
scratch and Transwell migration assay; Expressions of key proteins in TGF-B1 signaling pathway and migration related proteins were
detected by Western blotting. Results Compared with control group, berberine and formononetin alone inhibited the proliferation of 5-
8F and 6-10B cells. When 5-8F and 6-10B cells were treated with berberine (5, 10 pmol/L) and formononetin (5, 10 pmol/L), inhibitory
effect of berberine and formononetin on proliferation were mainly synergistic. Berberine combined with formononetin could reduce the
expressions of TGF-B1 and Smad3 in nasopharyngeal carcinoma cells (P <0.05, 0.01). After TGF-B1 signaling pathway was activated
by TGF-B1, inhibitory effect of berberine combined with formononetin on nasopharyngeal carcinoma cells migration was decreased
(P < 0.01). And expressions of TGF-B1, Smad3, phosphorylated extracellular signal regulated kinase (p-ERK1/2) in TGF-B1+
berberine + formononetin group was up-regulated (P < 0.05, 0.01), N-cadherin and vimentin protein expressions were up-regulated,
while E-cadherin protein expression was decreased (P <0.01). Conclusion Berberine combined with formononetin can synergistically
inhibit the migration of nasopharyngeal carcinoma cells, its mechanism may be related to the inhibition of TGF-P1 signaling pathway.
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Fig.1 Effects of berberine (A), formononetin (B) and combined application (C) on proliferation of 5-8F cells
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Fig.2 Effects of berberine (A), formononetin (B) and combined application (C) on proliferation of 6-10B cells
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Table 1 CI value of berberine combined with formononetin in inhibiting proliferation of 5-8F and 6-10B cells
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Fig. 3 Effect of berberine combined with formononetin on key proteins of TGF-B1 signaling pathway in 5-8F (A) and 6-10B
(B) cells
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Fig. 4 Role of TGF-p1 signaling pathway in migration of 5-8F (A) and 6-10B (B) cells inhibited by berberine combined with
formononetin (scratch test)

o --- -

6-10B 4l .

X HE TGF-B1 TGF-B1+/NEERATERATETE 32 /NBER -+ TR IR T 3 LY3200882

1508) # w11
ao TGF-Bl
1000 = TGF-B1+/NEERL+ TR AL B
i e NBER A R

zz [Y3200882

50 -

FRXIEAE 2%

5-8F 6-10B

El 5 TGF-p1 {55 i@ER7E /N SEEEX & T=RTE R RHF] 5-8F A1 6-10B LT HPAIER (Transwell SE3)
Fig. 5 Role of TGF-p1 signaling pathway in migration of 5-8F and 6-10B cells inhibited by berberine combined with
formononetin (Transwell test)
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Fig. 6 Effects of berberine combined with formononetin on key proteins of TGF-B1 signaling pathway in 5-8F (A) and 6-10B
(B) cells after activation of TGF-$1 signaling pathway
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Fig.7 Effects of berberine combined with formononetin on migration-related proteins in 5-8F (A) and 6-10B (B) cells after
activation of TGF-B1 signaling pathway
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