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Effects of pomegranate peel polyphenols on cholesterol efflux

and related protein expression
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Abstract: In order to explore the effects of pomegranate peel

polyphenols (PPPs) on SR-BI protein expression and cholesterol

efflux, in this study, Raw264.7 macrophages derived from foam
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cells were used as the model to illuminate the effects of PPPs on
cholesterol efflux mediated by HDL. Western blot method was
used to analyze the expression of scavenger receptor Bl (SR-B1),
acyl-coenzyme Al: cholesterol acyltransferase ( ACATI1) and

cholesteryl ester hydrolase ( nCEH ). Further, the activity
changes of ACATI1 and nCEH were revealed. The results showed
that PPPs promoted the HDL-mediated cholesterol efflux and up-
regulated the expression of SR-BI significantly (P<C0.05). In ad-
dition, the PPPs had no significant effects on nCEH and ACAT1
protein expression (P>>0.05), but could significantly reduce the
enzyme activity of ACATI1 and increase that of nCEH (P <C
0.05) . which facilitated the transformation and outflow of intra-
cellular cholesterol esters to free cholesterol.
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Figure 1 Macrophage and foam cell oil red O
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Figure 2 Effect of PPPs on HDL-mediated

cholesterol efflux (n=3)
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Figure 3 The expression pattern of SR-B1 receptor after
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Figure 4 Effect of PPPS on the protein expression of

SR-B1 in Raw264.7 Macrophages (n=3)

13



HA#F 55 FUNDAMENTAL RESEARCH

2.4 A S Raw264.7 4B ACAT1 1 nCEH
SE.374: kA
i 1€l 5 7] %1, PPPs Ab B 20 %} Raw264.7 41 Jfd ACATI
A nCEH HHMFXR TR E W, FH Quantity-one 3k
AL 5 B 45 2% (18 6) . K B PPPs XF Raw264.7 40 Jifg
ACAT1 # nCEH & H X B/E AR B3 (P>0.05) ,
2.5 AEBESEX Raw264.7 A ACATI1 #1 nCEH &
14 B9
PPPs %} Raw264.7 4 s ACAT1 I nCEH I 1 Y 5

Ox-LDL+PPPs
X IR 5 25 50

nCEH

ACAT1

ACTIN

A5 =REFEKE PPPs4 A F ACATI # nCEH
&G Rk BE
Figure 5 The proteins expression pattern of ACAT1 and

nCEH after treatments with different concen-

trations of PPPs

0.5]

0.4

ACATIE [1$k

Relative protein expression of ACAT

0.2F

0.1

Xt HE 5 25 50
Ox-LDL+PPPs/(jL g - mL™)

(a) ACATI
047

031

0.1-

nCEHZE AN 5
Relative protein expression of nCEH

0.0

popiist 5 25 50
Ox-LDL+PPPs/( . g * mL™)
(b) nCEH

B 6 BHE %3 Raw264.7 Zm . ACATI1 = nCEH
EORAGYR
Effect of PPPs on ACAT1 and nCEH protein

expression in Raw264.7 macrophages (n=3)

Figure 6

B 20883 | 2019 2 A | ARSI

Wi W2 3. fEAN Al PPPs Z i Wy AL BEF . PPPs 455 &
HWEREM T ACATIL {4 (P<C0.01), i W& F+ @ 7
nCEH 3 (P<C0.01), #i B8] PPPs A] LAy /b JIH [&] B fg
Ao B MR A Y B BRI . [R] I PPPs 7T L 7 JIH [ st
i 7K fifp o ol REL T I3 A Sy 95 2 OEL [T s, o 4 0 B (0 52 ) 9
HA BT

%£3 AWESEHI Raw264.7 1f ACAT1 # nCEH
B R

Table 3 Effect of PPPs on the ACAT1 and nCEH
activitiesin Raw264.7 macrophages (n=3)
ACATI1/ nCEH/
25

(mU-=+g ! e+Prot) (IU-+g !+ Prot)

Ox-LDL(Xt HD) 2.2540.37 56.17+4.51

Ox-LDL+PPPs-5 1.32+£0.14* * 299.33422.34 "~

Ox-LDL+PPPs-25 0.7940.21 "~ 284.44426.08 "

Ox-LDL+PPPs-50 0.5840.02* 438.77£28.74" "

T % % FR G B H 22 SR B 3 (P<<0.0D),

3 i

AR IEWFSE T PPPs Xt HDL 45 i i [ #5352 A
KA SR-BL (WM A/E T, Jf 48 78 T PPPs X JIH [ i 5 41
ML 2 A CHEEF ACAT 1 A1 nCEH Ry, 45 R %
8] PPPs A LAE 3 [ 94 SR-B1 2 142 5 1A [ B oy, W) ek
PPPs B SR A fig i %% W nCEH fil ACAT1 ARk H
JEREART ACAT1 /3 42/ T nCEH 136 o4 . 4 B+
/U I 40 L A R 0 5 L AR T 00 G s v 1 I [
P 7S i 2 L T 52 S+ 3 o0 40 R R B A2 2 1R AB-
CAL.SR-B1 ¥ JiiF 25 IH [ B % iz 2] Sh I e Z . RBFR Y
SEWLSEE T PPPs R 3 Raw264.7 B I 40 i JF [ B 1 1y
HLBL, B T 6 VK 40 i B PPPs 0 1) i AL 1 24 FI F PPPs
55 76 3l Jok e A B S 00 L 5 s B I T IR

W Ah AT 5% 3% K 48 7% PPPs X JIH [ 5 3 4 56 42 g
ACAT1 il nCEH B IE/E ML, W EZ S — S WAKRE
PPPs % ACATI1.nCEH R 52 Wi 19 35 42, AT 5 Jn 4 g
Hhfif B PPPs ik JH [ [ 3 i o L

5 2% 3Tk

[1] YU Xiao-hua, FU Yu-chang, ZHANG Da-wei, et al. Foam
cells in atherosclerosis[J]. Clinica Chimica Acta, 2013, 424
245-252.

[2] MOORE K J, SHEEDY F J, FISHER E A. Macrophages in
atherosclerosis: a dynamic balance[ J]. Nature Reviews Im-
munology, 2013, 13: 709-721.

[3] GLASS C K, WITZTUM ] L. Atherosclerosis: the road a-
head[J]. Cell, 2001, 104(4) . 503-516.

(F#% 91 70



&M | Vol.35, No.2

5,167 o A BRI BT FHARE R AE 45 L B A2 5
B BRI TC 5 Y o PRI AR DU U 3 TR R B AR RRAIR
FEIT . R B AT AT M. )5 S8 AT DL 5L £
HHE B 2509 SERS K5 ¥ .

EESEN

[1JEIDM A, YUSOF N A, FARUQ M, et al. Quantitative
measurement of amoxicillin in ibuprofen tablets using UPLC[J].
Measurement, 2016, 93: 465-472.

[2] LEFEUVRE S, BOIS-MAUBLANC J, HOCQUELOUX L,
et al. A simple ultra-high-performance liquid chromatogra-
phy-high resolution mass spectrometry assay for the simulta-
neous quantification of 15 antibiotics in plasma[ J]. Journal of
Chromatography B, 2017, 1 065/1 066 50-58.

[3] FREITAS A, BARBOSA J, RAMOS F. Determination of
amoxicillin stability in chicken meat by liquid chromatogra-
phy-tandem mass spectrometry [ J ]. Food Analytical
Methods, 2012, 5(3): 471-479.

[4] WANG Bo, PANG Mao-da, XIE Xing, et al. Quantitative anal-
ysis of amoxicillin, amoxicillin major metabolites, and ampicillin
in chicken tissues via ultra-performance liquid chromatography-
electrospray ionization tandem mass spectrometry[ J]. Food Ana-
lytical Methods, 2017, 10(10): 3 292-3 305.

(5] WraEifr, SRV, SO0, S5, o OO €1 — o 3 T35
E A DR 9 Fh i SR B R AT ] Bk,
2011, 32(18): 249-252.

[6] BEEET, Bt @, 3K oe i 20 FoRE & iR

ZHEE - FMPNEARSERTEEN S BRI EHEL

A A R R i R LT ). SR AE SRS AT, 2014, 34

(7). 1 859-1 864.

FrbefE . WER, E30F. & AT REBRAL S M GRE W

o R T R UL LI 4 Y [ I R A I (. Dl p SOk 1

S, 2018, 38(9): 2 794-2 799.

[8] 2=, ubtst, EWT. 45 JEF SERS (8 & 1 % 46 i PR A

WRGEBTLI ] k22 506 RE 430, 2017, 37(6): 1 7781 783.

(9] &5, Wa &, BRI, S5, 200007 5 B 8 % % Pt 1 ) 7 8

ZL[1]. gl Tl BB, 2013(11) ¢ 307-309.

[10] #Fmify. BEsg. o B, 5. SERS $AR R T8 b th B Ft
W By He s A [T ] & Tl BB, 2017, 38 (24):
238-242.

[11] BRAE, 567, SEMEAN, 5. S obil vk PR I 586 o (9 1%
Bwer[J]. i SHU, 2016, 32(4) . 76-79.

[12] WA, 67, T3 AR, S5, P10 PR 6 %5 Jom 570 2 1 48 98 L
SO P R I WS [T ], i 2 5oLk 4 . 2017, 37
(5): 1412-1 417.

[13] JT Wei, WANG Li, QIAN He, et al. Quantitative analysis of

[7

[}

amoxicillin residues in foods by surface-enhancedraman spectros-
copyl J]. Spectroscopy Letters, 2014, 47(6); 451-457.

[147] PENG Yi-jie, LIU Mu-hua, CHEN Xiong-fei, et al. Surface-
enhanced Raman spectroscopy coupled with gold nanoparticles
for rapid detection of amoxicillin residues in duck meat[ ] . Spec-
troscopy Letters, 2017, 50(10) . 579-584.

[15] & ib#E, 250, il iE, . MR R IRV A 5% 0 i 2 Y
SR EOLIE I E L], A Hr 2 4. 2017(5) : 701-704.
(AL A& 2018 1 A AF 70 A ) #1 ik dn —F £ 30

(3% 14 70

[4] g, B/hAR, TREGIME, S5, 20 i H [ O s 58 4 iF o ik
JELI]. L AR HEF . 2012, 10(4): 309-312,

(5] B2, A1 e 2 W XF IR B3 484 B IF 40 i HMG-CoA i& J5T it
WM R R IKWEWLD]. P94 . BRPEIIE R . 2012: 1-3.
[6] ROM O, AVIRAM M. Paraoxsonase2 ( PON2) and
oxidative stress involvement in pomegranate juice protection
against cigarette smoke-induced macrophage cholesterol ac-
cumulation[ J]. Chemico-Biological Interactions, 2016, 259

(Pt B): 394-400.

L7] T A . AR B 2 0f JHF 200 e 8 ) e 85 ) B G 43 L
WroELD]. PG4 . PRVE TN K4, 2013 21-26.

[8] QIN Li, YANG Yun-bo, YANG Yi-xin, et al. Inhibition of
macrophage-derived foam cell formation by ezetimibe via the
caveolin-1/MAPK pathway [ ] ]. Clinical and Experimental
Pharmacology and Physiology, 2016, 43(2) . 182-192.

[9] JAMES R W, BRULHART-MEYNET M C, SINGH A K.
et al. The scavenger receptor class B, type I is a primary de-
terminant of paraoxonase-1 association with high-density lip-
oproteins| J]. Arteriosclerosis Thrombosis & Vascular Biolo-
gy, 2010, 30(11). 2 121-2 127.

[10] 54, A3, Whorlin. 1 w4 i i JIE [ B A S L

HERLI]. A 2R, 2016, 47(4): 291-294.

[11] SEKIYA M, OSUGA J, IGARASHI M, et al, Ishibashi S
The role of neutral cholesterol ester hydrolysis in macro-
phage foam cells[J]. Journal of Atherosclerosis and Throm-
bosis, 2011, 18(5): 359-364.

[12] DURHAM K K, CHATHELY K M, MAK K C, et al.
HDL protects against doxorubicin-induced cardiotoxicity in
a scavenger receptor class B type 1-, PI3K-, and Akt-de-
pendent manner[ J]. American Journal of Physiology-Heart
and Circulatory Physiology, 2018, 314(1) . H31-H44.

[13] ZHAO Sheng-juan, LI Jian-ke, WANG Li-fang, et al.
Pomegranate peel polyphenols inhibit lipid accumulation and
enhance cholesterol efflux in raw264.7 macrophages[ ] ].
Food & Function, 2016, 7(7). 3 201-3 210.

C147 JA 2. TRCH. foplbe RAW264.7 e 40 M 05 M 16 v 40
Ty sy R M D). b [ Sl Bk B Ak 2% 3 2010, 18(9)
687-690.

[0 XPRH . . BT, . FA I 5 34 X5 B W 240 v iR 1L
T v 0 i P L I KO- g R L ] e A S AR i il A
Zei&. 2017, 19(1): 16-19.

[16] fif 250, ARWenE, 4 iE, 55, =L B2 1 X/ BUE mi i i
PR A TR S s LT ). s E 24 b7 2007, 18(30) ¢
2 323-2 325.

91



