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Effects of B-type proanthocyanidins trimer from Litchi chinensis Sonn
pulp on regulating lipid metabolism in hepatocytes

LUO Guang-Yi', WEN Ye-Jie>, ZHANG Rui-Fen’, DENG Mei’, ZHANG Ming-Wei’,
JIA Xu-Chao®, HU Kun""

(1. College of Food Science, Guangdong Pharmaceutical University, Zhongshan 528400, China; 2. Sericultural &
Agri-food Research Institute Guangdong Academy of Agricultural Sciences, Key Laboratory of Functional Foods,
Ministry of Agriculture, Guangdong Key Laboratory of Agricultural Products Processing, Guangzhou 510000, China)

ABSTRACT: Objective To explore the dose effects and molecular mechanism of B-type proanthocyanidins
trimer, the main active component of Litchi chinensis Sonn pulp phenolics, on hepatocyte triglyceride (TG)

deposition. Methods HepG2 cell steatosis model induced by oleic acid (OA) was treated with different mass
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concentrations (0.5-10.0 pg/mL) of B-type proanthocyanidins trimer. The content of TG and the expressions of genes
related to lipid absorption, transport and oxidation, together with apoptosis of hepatocytes, were detected in oleic acid
loaded hepatocytes. Results B-type proanthocyanidins trimer (0.5-10.0 pg/mL) all significantly inhibited TG
accumulation in oleic acid-loaded hepatocytes, while no dose dependence was observed. Low-dose (1.0 pg/mL)
B-type proanthocyanidins trimer inhibited hepatocyte apoptosis by increasing the relative expression ratio of Bcl-2 to
Bax, thereby reducing TG accumulation in hepatocytes. In addition to the above-mentioned pathway,
medium/high-dose (5.0 pg/mL, 10.0 pg/mL) B-type proanthocyanidins trimer also inhibited lipid absorption in
hepatocytes by down-regulating CD36 and FATP2 expression, and promoted hepatocytes lipolysis by up-regulating
ACSL1 and CPTlo expression, hence reducing TG accumulation in hepatocytes. Conclusion B-type
proanthocyanidins trimer of Litchi chinensis Sonn pulp can inhibit lipid absorption, promote S-oxidation of fatty acids
and inhibit excessive apoptosis of liver tissue cells, thereby improving lipid metabolism and preventing fatty liver.

KEY WORDS: Litchi chinensis Sonn; B-type proanthocyanidins trimer; steatosis of hepatocytes; molecular
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JRFTA BAEAY R BUR AL % B2 1l FFAs 51 & 40
NG M4 A H i (reactive oxide species, ROS) M 48 % FA & F
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SRIGAE 72 °CFALEE 15 min PIJIEEE. B8 T
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Table 1 Primer sequence

/bp

I8STRNA — {Efs) 0GGCGGCTTTGGTGACTCTAGA
(NS 201
Jtp) I CCTGCTGCCTTCCTTGGATGTG

Il GTGAGACTGGCACTGGGAAATGG
FATP2 , 105
JZli  GCCTTCAGTGGCAGCATAGAACT

F19(5'-3"

1EM  GGGTAGGGATCAAAGCCAGCCA
FATPS 107
I CAGCCCACTGAGGTTGAGGGTA

1IEM  GCGATGGCTGAACTGTTGGAGT
CPTla 216
i GGCATGGTGTTGGGCGTGTAAT

1EM  TCCACCAAGAAGCTGAGCGAGT
BAX 95
JZH  TCTGTGTCCACGGCGGCAAT

1M CGTGCGTACTCTTCCGACCAAC
ACSL1 138
217 CTACCCGCCACTTCCACTGACT

1E[ TAACCCAGGACGCTGAGGACAAC
CD36 122
J211]  TGCCACAGCCAGATTGAGAACTG

O

i

IEfi TGGACAACATCGCCCTGTGGAT
BCL-2 , 110
JZli TCAGCCCAGACTCACATCACCA

o
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Fig.1 Effects of B-type proanthocyanidins trimer on the cell
viability of HepG2 cells
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B BIJF AL T R = RAKX) OA Hl3L ) HepG2 41EH TG
SHBEZIE 2 FiR, 5 NC A, OA Hli i HepG2
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SFHIRRIAETER HepG2 4N, K ILZHAIE AR AL R IR
TR R T PA H%) HepG2 41PN TG AYITARL LI 25018

TR LB B FE OA+PA 1551 HepG2 4B MRS 5
HR, 2R RR R Z AR T L) E RN TG
Sri, MCEANMEASEUURL. e b, LT S A vk
4 2.0 mg/mL, AHFFT KM R 10.0 pg/mL BRI BY
R LA .
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Fig.2 Effects of different mass concentrations of B-type

proanthocyanidins trimer on TG content in HepG2 cells
stimulated by OA
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B 5 RR R . RGN Sk A S e 20 i S T A0
NAFLD HBENEH CD36 Fik KA E AR5 T A
Tt i 25 B 21 B I BS54 1 (fatty acid transport protein,
FATP)ZZ 1 2 3 B B D $ BBUAR (I B R e, F 22 41 A
TEFR R A RE TR NN, FATP2 Fl FATPS [N 38 7E
Aranieh ik, Hh FATP2 7£ HepG2 A HA KR
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BIKNBETHT CD36 M FATP2 13ik(P<0.05), {H
WHIE B BUFAEE R = RIKX FATPS (315085 i,
UL SR B R R SRR LUA AT 1 OA
B NR A E T4 CD36 Al FATP2 W3Rk, BEWINH
-4 A J5 0 . TANAKA 2615358 I3 IR AL FE PA 5
T HepG2 AMEARNT A MERIR, K IR(8.5 pg/mL). A7
F(17.0 pg/mL)BEEFRA PR RE 8 2 T V8 IR 28 o - 4n
Wit FATP2 BRI 3Rk, i & 57 £ (34.0 pg/mL) % & F AR fig
B N FATP2 SR 26k o Bl 7845 PR IS AN Ak 7
OA+PA %51 HepG2 ANMIAS Wi AR A RY, K B rp 37
(2.7 pg/mL) . & & (10.7 pg/mL)JE Fb B AT 52 10 5]
CD36. FATP2 &g & MUREE 12 H K HE H ik, IR &
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AR AR A0 AR T A A DG SE B Rk U E A, X
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Fig.3 Effects of different mass concentrations of B-type

proanthocyanidins trimer on the expression of genes involved in lipid
uptake and transport in HepG2 cells stimulated by OA
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FORMESHE A A R (acyl-CoA synthetase, ACS)FL[w]/EH,
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Fig.4 Effects of different mass concentrations of B-type

proanthocyanidins trimer on the expression of genes related to lipid
p-oxidation in HepG2 cells stimulated by OA
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ToHRERHE, LS AT B, Bax A Bel-2 J2—
XPIE . SR, TEIERERT, 6 THBN Bax 7E42IK
FNFETAF EJE, WL IR BB A G g B SR A R
FFETE B Bax-Bax AR, JFa Lok iRm & M AL,
AT R 2R R B I (v A AN 2 C, i ¢ 58
T A HE FEEATE R T /IMERTE R T, TR
MK 23 0 SE I EF A 10 & A AN TR IR SR BE 1 1% Bel-2
AILLY Bax BEAESMEEGUFMIES Bax-Bel-2 T HRIA,
ZALJATS . Bel-2 F Bax 3R 3RIA R 1 HWAE (Bel-2/Bax) W] LA
FATFIPN 40 g8 7B #5 Bel-2/Bax WAl T, FWI40 440
Mg, RZ MR T . AFEFIE B BT R =
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FRAH OA F 17 B HepG2 41, Bel-2 Fl Bax ikt
FEAESE AP 5 R, 5 MC 4L, ARFHE B RELE
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SRR R R A AR AR Y, H R R R ) 4L(P<0.05),
VLA IR & B %UE%%$E%1ZISEILJLUFH%U HepG2
ML TR S A A PR R . R i AR U
# M NAFLD K, kfxﬁﬁﬁﬂx)ﬁéﬁnaﬁzﬁiﬁiﬁu
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T, PR S AR —F
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Fig.5 Effects of different mass concentrations of B-type
proanthocyanidins trimer on the expression of apoptosis-related
genes in HepG2 cells stimulated by OA
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ABFFELL 40 mmol/L OA 55 A\ JFE HepG2 4 il & A4
R TTICRR, 3 37 Bl 4 B AR PR ARY, BRSE T R A
%W%%IE&&MZ%BF”E% R =R EGE I A AR
i AL 43T B . BFFR S R3], 0.5~10.0 pg/mL B 7Y J5
T 7 - RIRYRe R EMH OA M IF4IIN TG ViR,
TR B EAR I G0 B RS E R = Rk 258
TS S A Bel-2 A Bax 23k 500 FUAE, S0 HE4m A
VR4 TG UUAY, B FaRigiesh, . sl B Y
JRAEE 2 = RIRE @ T EFI CD36 1 FATP2 13
TR 4 B, RIS EEATARME ACSLI F1 CPTla
IR IR BG40 e, UETTCRRIF AN TG IR, A
W5 285 SR T 6T 1 28 43 e Mg T £ 1 3 L Y e S,
IR T A BORE S I LA HE AR .
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