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Effects of Freshwater Clam Extract on Activated Hepatic Stellate Cells
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IDepartment of Biological Science and Technology, China Medical University,
Taichung, Taiwan

‘Department of Bioscience Technology, Chung Yuan Christian University, Taoyuan,
Taiwan

The extract of freshwater clams (Corbicula fluminea) has been used in traditional folk
medicine in Taiwan to protect the body against liver diseases. This study aims to investigate
the effects of freshwater clam extract on activated hepatic stellate cells (aHSCs), which are
critical contributors to liver fibrosis. The activated hepatic stellate cells used in this study
were derived from hepatic stellate cells isolated and purified from the livers of male Wistar
rats and then transformed into the activated phenotype by culturing on uncoated plastic
dishes. Freshwater clam extract was collected after the outflow from the live freshwater
clams in a water bath at 100°C for 60 min. The effects of clam extract on aHSCs were
analyzed by MTT assay, flow cytometry, Oil Red O staining, western blotting, and real-
time RT-qPCR. The results indicated that clam extract suppressed the proliferation of
aHSCs through GO/G1 phase cell-cycle amrest by downregulating cyclin D1 and
upregulating p27. The decreased expression of a-smooth muscle actin (a-SMA), collagen
I, transforming growth factor-p (TGF-p). and the tumor necrosis factor-o. (TNF-0) in the
aHSCs treated with clam extract. In addition, the clam extract treatment increased the lipid
droplets in aHSCs by increasing peroxisome proliferator-activated receptor gamma
(PPARY) expression. Moreover, clam extract regulated the components of extracellular
matrix (ECM), i.e., by mcreasing matrix metalloproteinase-9 (MMP-9) and decreasing
tissue mhibitor of metalloproteinases-2 (TIMP-II). These data demonstrated that clam
extract could mduce the deactivation of aHSCs. Therefore, freshwater clam extract has the
potential as an adjuvant therapeutic agent against liver fibrosis.
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Gy Rs#HET » 8 (Corbicula fluminea)#k 3 % B A AFAE# /E B M 24K
fm e gy E AL R AT A Lay s B & > B LA R B AR R E R H B LT 2K
4m j, (aHISCs) a9 %4 - oF 12 P 42 A 4497510 A AT 2 Ak 4a B L 448 et Wistar K BB
RGO AT Rk bale 0 KRR AR EREBwm P A KM ATLE i - B
EEUAER A N 100°C A% 60 4R 6k o BB BI LA MTT B E ~ R K bm
Btk ~ b4k &~ B Rk feBp et £ & R A 8518 4 RJE (real-time q-PCR) 447 %1
FEE ¥ aHSCs 9 - KRBT HERMIpH| aHSCs eh AL B Bk D tahs
HE% &G D1 ~ 3o p27 & GO/GL 4= L 8 38 PR A 34 - 3R 22 B4 IR 32 64 aHSCs » jg
N o-FiFALALE & & (e-smooth muscle actin, a-SMA) ~ & —A B EE & ~ #/L4 &
B F-p (transforming growth factor-p, TGF-B) & A& # 3% & B F-a (tumor necrosis factor-
o, INF-o)t) & 3.2k 38 G2 &8 A 888 38 78 ¥ 05 X 4% v (peroxisome
proliferator-activated receptor gamma, PPARY)&) &3, ¥ e N & Ba/B 4= © if »
B, 3 B3R Bf aHSCs Z fm ify #h 2k H (extracellular matrix, ECM) 4 %8 sz, 5%, % ° Bp 3%
ho ik H 48 & A& 9 (mmatrix metalloproteinase-9, MMP-9) fuik 2 4 /8 & & & 4 4k dp
#] #)| 2 (tissue inhibitor of metalloproteinases-2, TIMP-II)&4 & 38 - &4k 4E B350 7 8 3%
B el 2 35 aHSCs &84k - Bk > ARG A A 1F 5 PUIT Sk 41t $5 Bh 26 % B &)
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