- 104 - 254244 Acta Pharmaceutica Sinica 2019, 54(1): 104 -110

INEERR ST ApoE™ /N BR BN BRI A R AL BY R M R ATLHI B 52

£ W, Fef’, 2AE, WA, TR, A B, FRT,
Thei, WHE, FH R

(P B= 22 Rk B AL B PR TR 2B, B2 25 A MR FE i, DARRPUER Y TR E AR =,
[l 59T 245 (W 2E) ik S8 =, kst 100050)

WEE: A S0 B TE IR W 2% 1Y) ApoE /I BRASE AL iTF 72 /N BE B (berberine, BBR) $i 21 ik 34 A i 4%, 11 16 Tl 22 mT & 11
YEF ML, S BBR I ARTE 74T N 36hE . 5 7 8 R ApoE™/INER, BEHL 2 3 2L (X7 3@ 1kl BRI 41 . BBR
H (BBR-L: 50 mg-kg*.BBR-H: 150 mg-kg™) . FTFEARARyT 4L (5 mg-kg™). i llGTARIR SR ApoE /MR 12 Ji #5752 56
PR IR ME SRR, [R5 P AN AR BBR. 12 85, 45 EShIKIEAT Ik 40 Jefa, S5t %240 ApoE™/IN iR FE Bh ik
BEYAR L R P RS Fr R0 R I LR m 280 DR 7T 8 ) A P U A A I e = A i S
T P 5 125, Western blot J7 2 s I T JIE v 4 5 47 -5 388 I A 56 B 1 DA B JIH ] e 60 A DG BE R IR A 1 Ok o T 30 &
00 ¥4 FR S 24 LE ) B R AT 9 i s B S s ) B AR AT - S5 R R W), SRIBLAAA LL, BBR W) LA R 2 BRAC B ik 4
A R B HR T, S0 035 R 28 PE R IL-18 55 (W3R, 3/ THFIE w1 e 6 (1 A WLk 72 45 R 7R, BBR
fiE 2 2 4 MAPKs fIl NF-xB {5 5 38 2% (035 10, 2% b R AE [ B4 3R 75 2 11 LDLR.ABCAL 2 [ £ ik . M2,
BBR it 1. 3 1 ] = R 10 £ MRS 1) ApoE/IN BRIk S 1 B A B e 1) T2 ks, JFC A PR ATL b -5 1 1) 9 o R B A1 AR ] e ) 2%
RS

IR /NBERL; SIS FERE (b ; ApoE™; A JIHL[F] iz

& 525 RI66 XEKFRIREE: A Y E S 0513-4870(2019)01-0104-07

The anti-atherosclerotic effect and mechanism study of
berberine in hyperlipidemic ApoE™" mice

ZUO Xuan®, LUO Jin-que®, JIANG Xin-hai, HAN Xiao-wan, WANG Xiao, LIU Peng,
LI Yi-ning, WANG Rui-hai, XU Yan-ni’, SI Shu-yi

(NHC Key Laboratory of Biotechnology of Antibiotics, National Center for New Microbial Drug Screening, Institute of
Medicinal Biotechnology, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China)

Abstract: The purpose of this research is to study the anti-atherosclerotic effects and mechanisms of berberine
(BBR) in high fat diet (HFD) fed ApoE™ mice, and then to lay a solid foundation of the clinical studies of BBR
treatment. The hyperlipidemic ApoE™ mice model was established by feeding HFD for 12 weeks. Mice were
randomly divided into control group (chow diet), model group, BBR group (BBR-L: 50 mg - kg™*, BBR-H: 150
mg - kg™) and atorvastatin (5 mg-kg™) group. Mice were intragastric administration with BBR in 0.5% sodium salt
of caboxy methyl cellulose. After 12 weeks, enface aortas were stained with oil red O, and the lesions area were
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analyzed by Image J software. The inflammatory factor levels were detected by suspension microarray kits. Liver
total cholesterol (TC), triglyceride (TG) and free fatty acids (FFA) were determined by commercial Kits. Western
blot was performed to examine the inflammatory pathway related and cholesterol and lipid transport related
proteins' expression. All animal experiments were performed in accordance with the Regulation on the Administra-
tion of Laboratory Animals of Institute of Medicinal Biotechnology. After 12 weeks treatment, compared with
model group, BBR treatment significantly reduced the lesions area of en face aortas and obviously inhibited serum
proinflammatory factors such as IL-15 and 1L-6 compared with model group. In addition, BBR treatment obviously
reduced liver TC, TG and FFA levels compared with model group. Furthermore, mechanic study showed that BBR
significantly inhibited MAPKs and NF-xB pathways, and increased cholesterol and lipid regulated proteins expres-
sion such as p-AMPK, LDLR, ABCA1 and SR-BI. In conclusion, BBR can obviously reduce enface aortas lesions
in ApoE™" mice, which is related to inhibit inflammation and liver cholesterol and lipid accumulation.
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Figure 1 Berberine (BBR) treatment reduced atherosclerotic lesions in ApoE™~ mice. A: Representative images of enface staining for the

lesions of each group of mice were shown; B: Quantitative analysis of enface staining lesions was shown. n = 4 for control group, n = 7 for

model group, n = 6 for each other group, mean + SEM. #P<0.01; "P<0.01
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Figure 2  Effect of BBR on serum inflammatory factors in

ApoE~" mice. Inflammatory factors were measured by suspension
microarray kit. A: IL-1f; B: IL-6; C: TNF-¢; D: IL-10. n = 4-5 for
control group, n = 7-10 for each other group, mean £ SEM. *P<
0.05, #P<0.01; "P<0.05, "P<0.01
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Figure 3 Effect of BBR on cholesterol distribution in liver of ApoE”~ mice. BBR treatment lowers liver TC (A), TG (B) and FFA (C) in
ApoE~ mice on HFD. n = 4-5 for control group, n = 7-10 for each other group, mean + SEM. “P<0.05, #P<0.01; "P<0.05, ""P<0.01
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Figure 5 Effects of BBR on cholesterol metabolism related gene expression in liver of ApoE™ mice. Gene expressions were measured by
Western blot analysis. Representative bands of Western blot results are shown (A), and the abundances were normalized to that of $-actin
(B). n =5 for control group, n = 6 for each other group, mean + SEM. *P<0.05, #P<0.01; "P<0.05, "P<0.01
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Figure 6 Evaluation of hepatotoxicity and nephrotoxicity of BBR in ApoE™ mice. (A) ALT, (B) AST and (C) urea levels in the serum were
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o 9 AR B IR LA O 3 BBR RE I I 1 98 LDLR
FARIE KRG EH . Li 2505 50 % 8L BBR %
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JR K, 8 98P OGS LA P R ) A A S 0 ) I
B4, DT 250 B0 ko R A A R 4 00 I A R P E
AMPK 15 518 4% 72 fig 3 A 11 b 72 b 8 2 045 5l i
AW L5 S B, BBR & AR A7) 5 4185 fE B 2 08
b F Bk BRI AR, WA RS BBR4GZ
32 0 B TCLTG & FRA [ & i, I HoaxX okt
JIg 5 ()3 14 AT g5 3 LDLR.ABCA1.SR-BI %
H 3k, 90 AMPK # B R 16 A o< . AH Lt BBR-L 4,
BBR-H #41%f LDLR.SR-BI.p-AMPK f/E FI 5 % . 1t
Ab, AT 78 R I BBR 7E AN I & T 3 0 I Bk, 7R
11 gl N o 5§

LA T BH, BBR % 24 12 F fe s A w5 il s g
TRE 1) ApoE /N R FE Bk BRI R AR R R, LA
A e ) 8 RE AT 7 A AE [ B AE PR R 5 SR AR
K. BEAE BBR Bt 30 Jik i FF 5 40 14 0F 50 K08 28 IR N
BBR K AR AT 58 il A — Fh B B 1K76 7 30 ik s B B 4L
Ty A0 ML 5 I 2590 o
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