
Figure 1. Effects of honokiol on the proliferation and viability of different RCCs. (A) A‑498 and (B) 786‑0 cells were treated with honokiol (0‑80 
μM) for 24 h. Cell proliferation and viability were determined. Each bar represents the mean ± SD of three experiments. Similar results were 
obtained in three independent experiments. Statistical analysis was carried out by ANOVA. *P<0.05. RCCs, renal cell carcinomas.
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• Renal cell carcinoma (RCC) is the most common malignancy of the adult kidney and is known for
high risk of metastasis.

• Treatment options for metastatic RCC are limited.
• RhoA, one of the most extensively characterized members of the Rho family small GTPases, shuttles

between inactive and active GTP‑bound states. Activated RhoA interacts with its major downstream
effector Rho‑associated protein kinase (ROCK) that induces the contraction of actin fibers by directly
phosphorylating the myosin light chain (MLC) and indirectly inactivate MLC phosphatase. Excessive
formation of actin stress fibers associated with inhibited migration of RCC.

• Honokiol is the major active component derived from the bark of the plant Magnolia officinalis, a
traditional Asian medicine. As one of the major lignans with high bioavailability, honokiol exhibits
multiple biological properties, including muscle relaxant, neuroprotective, anti‑inflammatory, and
anticancer effects.

Study Purpose
• To further evaluate the effects and mechanisms of action of honokiol (HonoPure®, ecoNugenics,

Santa Rosa, CA) on proliferation, viability, and migration, in RCC cell line.

Honokiol Inhibits Migration of Renal Cell Carcinoma Through 
Activation of RhoA/ROCK/MLC Signaling Pathway

Cheng S, Castillo V, Welty M, Eliaz I, Sliva D. Int J Oncol. 2016 Oct;49(4):1525‑1530.

Background 

(more)

120

100

80

60

40

20

0

120

100

80

60

40

20

0

A B

Pr
ol

ife
ra

tio
n 

in
de

x 
(%

)

Pr
ol

ife
ra

tio
n 

in
de

x 
(%

)

0 5 10 20 40 80 0 5 10 20 40 80

Honoliol (μM) Honoliol (μM)

Proliferation
Viability

 Pure Honokiol (HNK) suppressed the proliferation of different human renal cell carcinomas (RCC) without 
affecting cell viability.  

 HNK inhibited migration of highly metastatic RCC 786 0 cells and stimulated the activity of small GTPase, RhoA.  
 Phosphorylated myosin light chain (MLC) and excessive formation of actin stress fibers were identified in RRC 

786 0 cells treated with HNK.
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Results
• Honokiol suppressed the proliferation of both cell lines, A‑498 (IC50, 37.17 μM) and 786‑0 cells

(IC50, 51.28 μM) dose‑dependently (Fig. 1).
• Did not affect the viability of either cell line after 24 h, suggesting a cytostatic effect.
• Honokiol significantly inhibits migration of the more aggressive cell line 786‑0 cells in a

dose‑dependent manner (Fig. 2).
• Activated RhoA/ROCK/MLC signaling which resulted in suppression of the migration of RCC cells

with the highly metastatic phenotype. Members of Rho‑family GTPases, RhoA, Rac, and Cdc42 play
key roles in coordinating the cellular responses required for cell migration.

• ROCK inhibitor (Y‑27632) attenuates contraction of actin stress fibers and abrogates
honokiol‑mediated inhibition of cell migration. It not only rescued the effect of honokiol on migration
of 786‑0 cells but also tended to enhance migration

Summary
• The data indicate that honokiol not only inhibits proliferation of human RCC but also suppresses

migration, an initial important step in cancer metastasis.
• This study demonstrated a novel mechanism by which honokiol inhibits migration of highly metastatic

RCC by activation of RhoA/ROCK/MLC signaling suppresses the migration of RCC.
• The pharmacological ROCK inhibitor Y‑27632 results show the RhoA/ROCK/MLC signaling

pathway negatively regulates the migration of 786‑0 cells.
• Honokiol warrants attention in the treatment of RCC metastasis as a novel therapeutic approach.

Figure 2. Effect of honokiol on the migration of highly metastatic RCC 786‑0. 786‑0 cells were treated with honokiol (0‑40 μM) and cell 
migration in transwell chambers. (A) Representative images of the cell migration are shown. (B) Each bar in the histogram represents the 
mean ± SD of one representative experiment repeated at least twice. Statistical analysis was carried out by ANOVA. *P<0.05. RCC, renal 
cell carcinoma.
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Study Design 
•  wo RCC cell lines (A‑498) and the more aggressive (786‑0), a highly metastatic phenotype with

poorer prognosis.
•  Assays pe formed for proliferation, viability, migration, and Rho activation following honokiol treatment

at progressively increased concentration, and specific duration depending on assay.




