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Mechanism of Pachymic Acid in Inhibiting Invasion and Metastasis of
Renal Carcinoma Cells via Regulating MMP/TIMP Balance by Smads
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[Abstract] Objective: To investigate the effect and mechanism of pachymic acid (PA) in Poria on the
invasion and metastasis of renal carcinoma cells. Method: The effect of PA (0, 20, 40, 80, 160 wmol-L") on
cell viability was detected by cell counting kit-8 (CCK-8) , and the dose of PA was selected for subsequent
experiments. The effect of PA (0, 20, 40, 80 wmol-L") on cell proliferation was evaluated by colony formation
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assay. The effect of PA (0, 20, 40, 80 wmol-L") on cell adhesion ability was observed by cell adhesion assay.
The effect of PA (0, 20, 40, and 80 wmol-L") on cell invasion and metastasis was investigated by Wound
healing assay and Transwell invasion assay. The inhibitory effect of PA (0, 20, 40, 80 wmol-L"') on cell
motility was further observed and verified by high-content imaging technology. The effects of PA (0, 20, 40, 80
pwmol-L™") on the expression of matrix metalloproteinase (MMP )/tissue inhibitor of metalloproteinasas ( TIMP)
related to invasion and metastasis and Smads were detected by Western blot. Result: CCK-8 results showed that
compared with the blank group, the PA groups showed decreased cell viability (P<0.01) , with the half-maximal
inhibitory concentration (IC,,) of ACHN cells of 70.42 pmol-L" at 24 h. Colony formation assay showed that
the number of cell clonal groups in the PA groups was reduced compared with that in the blank group(P<0.01).
Cell adhesion assay showed that compared with the blank group, the PA groups displayed reduced cell adhesion
(P<0.01). Wound healing assay showed that the wound healing rate of cells in the PA groups was lower than that
in the blank group (P<0.05, P<0.01). Transwell invasion assay showed that compared with the blank group, the
number of transmembrane cells in PA groups was reduced (P<0.01). High-content imaging showed that the
cumulative migration distance of cells in the PA groups was shorter than that in the blank group (P<0.01). The
results of Western blot showed that the protein expression of MMP-2 and MMP-9 in the PA groups decreased (P<
0.01), and TIMP-1 protein expression increased (P<0.01) compared with those in the blank group. In addition,
compared with the blank group, the PA groups showed decreased protein expression of Smad2 and Smad3 (P<
0.01). Conclusion: PA can inhibit the invasion and metastasis of renal carcinoma cells presumably through
regulating the homeostasis of MMP/TIMP by Smad2/3.
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Fig. 1 Effect of PA on formation of ACHN cell clones
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Fig. 2 PA inhibited adhesion ability of ACHN cells (inverted
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B3 PAIMNH ACHN RERYER (5 & B HEE, x100)

Fig. 3 PA inhibited migration of ACHN cells (inverted microscope, *x100)
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Table 4 Effect of PA on ACHN cells scratch healing rate (x+s,
n=3)

2190 e BF /wmol - L™ KR A6 /%
ek 84.03+0.48
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80 51.50+0.69%

0 528 F 4LV P<0.05,% P<0.01

El4 PAX ACHN MR ({8 & W HE, x100)
Fig. 4 PA inhibited invasion of ACHN cells (inverted

microscope, x100)
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Table 5 Effect of PA on ACHN cells invasion (¥+s,n=3)
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Fig. 5 Electrophoresis of protein expression of MMP-2, MMP-9,
TIMP-1, Smad2, Smad3 protein
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&7 PAXI ACHNZHHfI MMP/TIMP 18X & B # Smad2/3 EBHIFMT (3+s5,n=3)
Table 7 Effect of PA on MMP/TIMP protein and Smad2/3 protein in ACHN cells (x+s,n=3)

21 5 WP /umol-L' MMP-9/B-actin MMP-2/B-actin TIMP-1/B-actin Smad2/B-actin Smad3/B-actin
25 H 4l 0.660.02 1.04+0.02 0.26+0.01 0.99+0.05 0.86+0.04
PA 41 20 0.88+0.04 0.85+0.03" 0.39+0.02" 0.79+0.03" 1.07+0.05

40 0.42+0.06" 0.52+0.02" 0.37+0.01" 0.29+0.02" 0.54+0.06"
80 0.17+0.04" 0.41+0.01" 0.51+0.02" 0.14+0.01" 0.29+0.02"
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