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[ Abstract] Background and purpose: Tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) can
selectively kill tumor cells, but many tumors are resistant to it. The aim of our study was to investigate the effects of
gambognic acid (GA) combining TRAIL on the growth of subcutaneous tumor xenografts in nude mice established from
human colon cancer cell line HT-29, and to explore the mechanisms related to the effects of GA combined with TRAIL
on apoptosis of human colon cancer HT-29 cells. Methods: A nude mouse model of colon cancer was established by
subcutaneous inoculation of human colon cancer cell line HT-29. The effects of TRAIL or/and GA on transplanted
tumor in nude mice were measured. The histopathological changes of tumor tissues were observed by H-E staining, and
the tumor cell apoptosis was detected by TUNEL assay. Transfection of HT-29 cells with the siRNA caused a significant

reduction in Nrf2 protein expression. Then Annexin V -FITC apoptosis kit was used to detect the cell apoptosis, and the
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generation of reactive oxygen species (ROS) was assayed using flow cytometry. The mRNA expressions of Nrf2, Bcl-
2, Bax and DR5 were determined by RT-PCR. Results: TRAIL combined with GA significantly promoted the inhibitory

effect of TRAIL on the growth of transplanted tumor in nude mice (the inhibition rate reached 67.0%), increased the

apoptosis of HT-29 cells, promoted the decrease in the expression of Nrf2 and Bcl-2, and potentiated the expression

of Bax and DR5. Compared with control siRNA, Nrf2 interference markedly increased the apoptosis of HT-29 cells

induced by TRAIL, enhanced the ROS level, down-regulated the expression of Nrf2 and Bcl-2, and up-regulated the

expression of Bax and DRS. Conclusion: GA reverses the TRAIL resistance in HT-29 cells in vivo and in vitro by up-

regulating Nrf2 and promoting ROS-activated mitochondrial apoptosis pathway and death receptor pathway.

[Key words] Gambognic acid; Tumor necrosis factor-related apoptosis-inducing ligand; HT-29 cells; Nrf2;

Bcl-2; Bax; DRS
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Fig. 1 Gross morphology of tumors excised from each group of

mice 24 days after treatment
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Tab.1 Comparison of the tumor growth in different groups

(xks)
Groups Tumor volume #/mm’ Tumor weight m/g Tumor inhibition rate/%
Control 1238.4+205.3 1.32 5+ 0.286
TRAIL 1195.3 +272.6 1.263 +0.302 4.7
GA 861.3 +£122.6" 0.923 +0.145 30.3
TRAIL+GA 385.3+£42.8" 0.437 +0.059"" 67.0
": P<0.05, compared with control group; “: P<0.05, compared with TRAIL or GA group
Control TRAIL GA TRAIL+GA
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R s os;:‘ 55 3 s ,e"\ ,'.’* ..:. ,v'fé {, -,.....,.'.\\-" L3 X
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Tgl, g Bn* ® ".A.ms f"" .‘ ‘b " ;.:q“"‘", .‘.':/,.
pe‘ ‘O ‘ \\ :‘hf"
a’ ‘s ‘ #Q
5,, LS s
e .'; K 1’ i &
TUNEL
B2 H-EfENZEEMBEATSEN. TUNELEGT & EMET R
(x100)

Fig. 2 The histopathological changes of tumor tissue in different groups were observed by H-E staining, and apoptosis in different groups

was detected by TUNEL test
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B 3 RT-PCRiE#il&HEBEMBN2, Bel-2, BaxFIDR5 mRNAZKI% (n=3)
Fig.3 Nrf2, Bcl-2, Bax and DRS mRNA expressions of tumor xenografts in different groups determined by RT-PCR

": P<0.05, compared with control group; “: P<0.05, compared with TRAIL or GA group
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Annexin V-FITC

B 4 Nri2F#t Ll T TRAILIESHT-2940 A A T3 (n=3)
Fig. 4 Nrf2 knockdown enhanced TRAIL-induced apoptotic rate in HT-29 cells
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B-actin
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Fig. 5 Effects of Nrf2 knockdown on Nrf2, Bcl-2, Bax and DRS

mRNA expressions in HT-29 cells treated with TRAIL or/and GA
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6 Nrf2FH5[ETRAILF ( 3 ) GARIER
HT-294REAIROSKIF & (1=3)
Fig. 6 Nrf2 knockdown enhanced ROS levels in HT-29 cells
treated with TRAIL or/and GA

": P<0.05, compared with control group, “: P <0.05, compared with
TRAIL or GA group
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