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ABSTRACT OBJECTIVE: To study the regulation effects of Huanglian jiedu decoction on M1 and M2 macrophage polarization
in atherosclerosis (AS) model mice, and to elucidate its mechanism of AS prevention and treatment. METHODS: Sixty ApoE '~
male mice were randomly divided into blank control group, model group, simvastatin group [positive control, 5 mg/(kg-d)],
Huanglian jiedu decoction low-dose, medium-dose and high-dose groups [5, 10, 20 mg/(kg-d),by crude drug], with 10 mice in
each group. Except for blank control group, other groups were given high-fat diet to induce AS model. After modeling,
administration groups were given relevant medicine intragastrically; blank control group and model group were given normal saline
intragastrially, once a day, for consecutive 4 weeks. After medication, the contents of triglyceride (TG), total cholesterol (TC),
low density lipoprotein cholesterol (LDL-C) and high density lipoprotein cholesterol (HDL-C) in serum were detected by
automatic biochemical analyzer. Sirius red staining was used to observe the formation of collagen fibers in the aorta of mice. The
serum contents of iINOS and CD206 were determined by ELISA. mRNA expression levels of IL-1p, iNOS, TNF-o, YMI and
Fizz1l in the aorta were detected by RT-PCR. RESULTS: Compared with blank control group, the serum contents of TC, TG,
LDL-C and iNOS, mRNA expression levels of IL-1B, iNOS, TNF-a in the aorta were significantly increased in model group (P<<
0.05 or P<<0.01), while the serum contents of HDL-C and CD206 and mRNA expression levels of IL-10, YM1, Fizzl in the aorta
were significantly decreased (P<<0.01). There was a thick layer of collagen fibers under the endothelium of aorta. Compared with
model group, above serum indexes of mice were improved significantly in administration groups (P<<0.05 or P<<0.01) ; mRNA
expression levels of IL-1 ,iNOS and TNF-a in the aorta in Huanglian jiedu decoction medium-dose and high-dose groups were
decreased significantly (P<<0.01), while mRNA expression levels of IL-10, YM1 and Fizzl were increased significantly (P<<0.05
or P<<0.01). The vascular endothelium was relatively smooth. CONCLUSIONS: Huanglian jiedu decoction can inhibit the

polarization of M1 macrophages and promote the polarization of M2 macrophages, reduce the inflammatory reaction, maintain the

stability of atherosclerotic plaque in artery, so as to play the role of anti-AS.

KEYWORDS Huanglian jiedu decoction; Atherosclerosis; Macrophage polarization; Mice
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Filter Max F3 BRI B 2 [E Molecular Devices
5] BS-220 B4 F Sl A AR 3BT U8 1F RN S A 1=
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2= F & .OH L 3 3% [E Beckman Coulter 227 .
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JIF & /5 ( LDL-C ) 35 5 (5 23377461) | iy 2% B g 2
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2.3 /MRIEH MAEIEIR S S/
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24 INBEZRMENERIFEFENE

KRB Y TS . UL | I8 1 4
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K ZHZ, R FH TRIzol 1 3 HURL RNA , 450 HLvfk i Fn i Jig
J5 B 5 RNA S 55 575 i, cDNA , 31 LA cDNA F it , #617
PCRY . SR ZR (F20 uL) & B 5 19045 2 L,
cDNA #i#fz 4 uL, SYBR 2644k} 10 uL, Jokz iR i K 2
uL; PCR I 454128 95 CHilZE 4 30 5595 CAEPES s,
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Tab 1 PCR primer sequence and product length of

each gene
EH - HiEIG-Y) Tl —3) PRI, bp
[l-1f  TTCATCTTTGAAGAAGAGCCCAT — TCGGAGCCTGTAGTGCAGTT 102
INF- GTGATCGGTCCCCAAAGG GGTGGTTTGCTACGACGTG 136

iNOS  TCCATGACTCCCAGCACA CCATCTCCTGCATTTCTTCC 108
IL-10 CCTTAATGCAGGACTTTAAGGGTITA ~ ACCCAGGGAATTCAAATGCT 104
™l CTGAACCTCGGGGGTTAGTA GAAGGAAGGAAAGGAGGGAG 150
Fizzl  CAACCTGITCCCTTCTCA ACCAGTAGCAGTCATCCC 215
GAPDH TCCCTGTCAAGCAGTATCC TCCTCCTTGGCTTTGICTC 102

2.7 FiItFEFE

K HI SPSS 22.0 BAF X B A T et 43 M TR
BELLX £ 5 R, Z2 20 0] HLBCR LR 2R 5 26 3 A, 21 1)
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LDL-C &8 i #7155 (P<<0.01) ,HDL-C & & B # %
fR(P<<0.05). SHERIZ AL, 25 254/ By o TC
TG.LDL-C & & 5 i % F# Ik (P<<0.05 5 P<<0.01) ,
HDL-C 83 8 % 715 (P<0.05) o 4520/ BUML I A i
JEFEPR & TR SE R IR 2,

*x2 FBAENMRMFEPMAEERSENRNER (x5,

n=10, mmol/L)
Tab 2 The contents of blood lipid indexes of mice in

each group (x+s,n=10, mmol/L)

it TC TG LDL-C HDL-C

AN 326048 1524035 3IN+003 216033
i 7594036 4284036 682£097°° 1464043
FHAbITA 431£052* 2094033 341406% 2054024
HERHARARE 65240647 3374024 563£061° 1.72£041°
FERERTRRY  S71+0.64° 289+0.16° 4701043 1.86£026°
FEMEAEARS 44810297 215£025% 39540.59% 195£028°

TE: 523 IR IR LA, *P<<0.05, " " P<<0.01; SR LL AL, "P<
0.05,%P<<0.01

Note: vs. blank control group, *P<<0.05, * * P<<0.01; vs. model
group, "P<<0.05,"P<<0.01
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SENFN
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B E T (P<<0.01),CD206 & £ 3 E FEAIL (P<<0.01)
BB L AL, 25 25 AL/ BRI H INOS 5 i 34 Wik 2
FAR (P<<0.05 3% P<<0.01) ,CD206 & 34 i 2 FH 5 (P<
0.058% P<<0.01), #4H/NEIMLIE H INOS .CD206 7% 11
Rz S L3k 3.
34 HEMBAXASEEUNREFBKF ML M2EE
It 4R A AR 4 48 55 B F mRNA R %K E R0

55 U B B AR A /N B Bl kb TL-1B
iNOS . TNF-o. mRNA ()3 2k /K45 (. 2 T (P<<0.01),
IL-10,YM1 ,Fizzl mRNA f{) & 1k K-35 8 25 G (P<
0.05), SHERIL H A, - (R T L A i i b
FIHE /N TSk IL-1B . iINOS .\ TNF-a mRNA # 31k
IR 8 35 A (P<<0.05 B P<<0.01) , 1fij IL-10 , YM1 |
Fizzl mRNA (1) 2 ik /K V-3 8 3% Tt i/ (P<0.05 5 P<
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Fig 1 Micrographs of collagen fibers in aortic endo-
thelium of mice in each group (Sirius red
staining, x 100)

£3 FANRIMEFINOS.CD206 & 2L R

(x+s,n=10,ng/mL)

Tab 3 Serum contents of iNOS and CD206 of mice in

each group(x£s,n=10,ng/mL)

415 iNOS CD206
SRR 1741035 6301024
fRg 8084143 2364014
FAkAT4 17440467 4461033
HERRRACA AL 313£070% 3154003
SRR A 2264048 3994034
kR E 1324061 4340.17%

T a5 ARG g, * P<<0.01; SRR A, *P<<0.05,“P<
0.01

Note: vs. blank control group, *P<<0.01; vs. model group, "P<<
0.05,"P<<0.01

4 itig

AS SR AR UL 18 S RE P , LA ki 48 Y
S R e R 323 Ny e o S (1N i o 2 L (1K=9
PR, AS I B 2B 44 FR 7 AR e By g -
XTI 24 A TR A I 20, (HAR BE AS 11 R 3R 20 AT
FLUA Ay v B 2 8 B 0 R 7 LR T BRI T AN
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#3 BAMNREFBRH ML M2 EE B AER L AE X
EF mRNA RIEKFHRMER (x+5,n=10)
Tab 3 mRNA expression levels of polarization related
factors of M1 and M2 macrophages in aorta of
mice in each group(x+s,n=10)

it I-18 iNOS  TNF-a IL-10 YMI Fizz
SEMEA 0961007 0721023 083002 257047 2761026 172+0.13
i 3484005 3.07H0.14° 3411024 1862039 1.74£035° 0.85£0.07°
FRITA 26740307 2594021 2631017 4171036 4180277 276+0.14°
AR 3202041 2982002 3214022 324%045 308024 2012015
FEMEDTAES 20120327 27420117 27320217 391£038° 39420307 2.53£020°
FEMEAEAES 21820287 20620037 244£0.18% 529£048" 426£026" 2.89£0.17°

T 528 I REAT UL, ©P<<0.05, “* P<<0.05; SREIA] [L#R,"P<
0.05,7%P<<0.01

Note: vs. blank control group, *P<<0.05, * * P<<0.05; vs. model
group, "P<<0.05,"P<<0.01
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CD206 55471 4 20 A P = 2R3 , DT 8 S i R eV Bk
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ATALE S 7 P AN [ 25 08 [ s 4 2 [ ) L £57)
TRIE G AS BEHR IR E Pk S i I
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T 32l A AIG AS S /)N BRI 9 H TC . TG \LDL-C 7% &,
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L AERIE AL, R R BRI Pt ASHEHT, H
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AHOCIR -~ INOS % it W it B A1 , M2 78 W 240 B Al AL A G
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BN TP AL 4 1 IL-1B . iNOS . TNF-a mRNA [
FORIW . EIE, P4 N7 IL-10 , YM1  Fizzl mRNA
2R I8 B 25 T IR, 100 i A R 1 AT g aE 2o B M1
Y 5 1 24 R Ak R T R A A N B Bl ko £ R IR
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FESI K N BEH RS E T, e A BIRF IR B AE 2% AS S
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WAk e M2 B 5 20 AR AL , el 2D SRE O, AR5 Bl
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