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Study on pathogenesis of mice model of coronary heart disease with phlegm-blood
stasis syndrome based on PPARy pathway
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Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China

Abstract: Objective To explore the pathogenesis of phlegm-blood stasis syndrome in mice model of coronary heart disease based on
PPAR gamma pathway. Methods Healthy SPF C57BL/6J mice were used in the control group and the sham operation group, and
ApoE"mice were used in the blood stasis group, phlegm turbid group and phlegm-blood stasis group. The phlegm turbid group and the
phlegm-blood stasis group were fed with high-fat diet for 12 weeks, and the other groups were fed with normal feed for 12 weeks. At
the end of the 8th week, the left anterior descending coronary artery was ligated in the blood stasis group and the phlegm-blood stasis
group. The sham operation group was not ligated. The levels of IL-6, ET, Ang Il and PPARy in serum were measured by enzyme linked
immunosorbent assay, the levels of PPARy, ABCA1 and CD36 protein in liver tissue were detected by Western blotting, and the levels
of CD40, MMP-9 and NF-kB protein in aorta were detected by immunohistochemistry. Results Compared with sham operation
group, there was no significant change in serum IL-6, the content of serum ET in the group of phlegm and blood stasis was increased
significantly (P < 0.01), the content of Ang II in blood stasis group was increased significantly (P < 0.05), the content of serum Ang II
in phlegm turbid group and phlegm-blood stasis group was increased significantly (P < 0.01), and the content of PPARy was decreased.
In liver tissue, the expression levels of PPARy and ABCA1 protein in blood stasis group, phlegm turbid group and phlegm-blood stasis
group were decreased significantly (P <0.01), the expression of CD36 protein was increased. CD40, MMP-9 and NF-«B levels in aorta
tissue were increased significantly (P < 0.01). Conclusion The phlegm-blood stasis syndrome of coronary heart disease can cause
more serious atherosclerotic plaque in the course of its onset. Its mechanism may be through activating PPARy pathway.

Key words: coronary heart disease; phlegm-blood stasis syndrome; PPARy; ET; Ang II; MMP-9; NF-xB

ks EHHEA: 2019-09-10
ESTH: ExESEMITATRITE (2014CB542902); HK AARRI #HEEEIITE (81403198)
fEHBRN: B 2, &, BEFIE, FETRTRNPEGIRIT O MR .
*BIEEE & &, & W, WRTRATHARYT OMILE Y . E-mail: bianjibugs@163.com
THER, 5, EL, BHan, MEuilSm, P hESR T LI E R . E-mail: yeq-4@163.com



* 1274 -

¢ 3% Chinese Traditional and Herbal Drugs 35 513 25 5#1 20204 3 A

CrRE MRS 2018) MEEE R, HELG
M IR KA AT BB, Hdid o
WREEA 1100 /3, JET-R4gkSEE FFHa%, HYE
PETEE o BB T 28 i T P2 St O i A B kR AR Al
1t Catherosclerosis, AS) 5 ColJLHH IIL At X FE 95 HAF
fiE, A AS SRR EEN “5K” MR,
W Co VLB TR IR AR 2 R AR ARAE g “ 8 ” BRI,
WS U 2 B H RS S B AR DL, AIF R R I,
g9 o IILFE BELAE 5 3ok PN BELUE PIT o7 B A5 208 20 3
AR, R RN FHAE . T RN R E T
EAM RN EESBURERE, R AN O AR
VL T

A S8 R FH e IR 2 ik A i 4 S b LI A v R 7
BHRFEE G A B 2 F R (ApoE ) /NRE W
OV ELEEUFRRY, i 22 Pzl V2 I /N R if
T BFE. EBIKHSHECHERR L, PRI R
SRR ELEUE RN, SR 7 IR R OC S R AH DG
Fo I E RN SR AL P S 2 R Zh AR AL .

1
1.1 Kz
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A8 % 15 521 CSTBL/6J /IR, 30 H H Jb st 4k i@ A ¢
SISV EARA R AT ML, LRV ATIE S A
SCXK (51) 2016-0011, FlF#F K E T e I BBt
SCES A L, A IR A R R BRI BEIR R (22 &
2) C, B (50100 %, HHEEMIK.

1.2 RFIS5EE

F4iffifr&-6 (IL-6). WEE (ET). IMEE
Kz 1 (Ang 1D, o EALIBEETEYIEOE AR v
(PPARy)ELISA 77 &0 B AL /R A7 S A BR A
#]; PPARy — ¥4 H E[E CST A+ ATP &4 &
Z1& A1 (ABCA1). CD36. CD40. #i4EEH
-9 (MMP-9). #Z#%[HF-kB (NF-xB) —#Hi)l
H Abcam A #]; BCA £ IR e ol & W H L
PRS2 RAEDE AR T .

Z N EEFLIR 73 H71¢ (Molecular Devices 2y
7))y RIREE & AL (Eppendorf AR ); LKA
AL (LHE GE AW,

2
2.1 SCEESYeARARERIEST

¥ 40 2 ApoE ™ /INERBENL /B EZH (15 FD.
P (10 2D A ELSH (15 2D, K 30 H
C57BL/6] /NSRBENL Y B IR (15 HD) FEFAR

H (15 RDo SRIG A1 I ZH AN % H.45 40 /) BRI
FrERRL 12 B, R & AR RS T m ikl
MEFE 12 Ji o BRI/ B IR R SR 12 4,
WAEBET: 2 Ko M /N BRI s R g, 7
AR BN KA 1T B ST 45 3L, AIBRAET /R 5 R,
AREETFE A 12 J B HLA5 /N B TF AR 5 vk ) s
4, [FIRS TrlRmelR TR, EEd Rt 6 K},
JE R R AET: 2 R BFEARLUNRF AR5
[FE2H, AH R T AL
2.2 ELISA F&MMm;E IL-6+ ET- Ang II. PPARy
FRIKIKFE

TEEE 12 A, B9 F/INEREHAN, SR 7 HR BRE ML
%, M/ BRIRHES KRS MR A, R T 350
B, ZEEFE 30 min 5, 7£4 CLL3 500 r/min
B0 15 min, 23 B MIGJG, IE T80 CUKFHTRITE,
T8 M1 3% IL-6. ET. AngII. PPARy /K, E
PR A P e AR B U A kAT
2.3 Western blotting JEHMIAFAEZEZE PPARY.
ABCAl. CD36 EHRIAKFE

KRG 5, B/NRFMEHAR, BT
—80 CIRAF. IEUFIFALRE A, F ik
iz (BCA) HHTEARE. FkIE LFEA 40 pg,
SDS-PAGE Wik #RIBIEFHIRE, AN RPN
PPARy. ABCAIl. CD36 Hiifk (1:5000), 4 CHt
IR, NI EHTR 1gG (115 000) M JE,
R HUE 2T IR .
2.4 SREENERNERPKZEL CD40. MMP-9,
NF-kB & B FIAKFE

HRIREE 2B J AP AREHZ 5, 38/ R E Bk
MY, FERKALYI RN 0.01 mol/L [ 5 E
M (pH=6.0), REIMIAZFE, ¥4 5 PBS
Ve, Wi 5% BSA W, =i 20 min, HMN—
Pt (1:3000) 54 CHELHR. BEEERMNED
Fhrid =P, 20~37 CHFHE 30 min, Pei/EiMN
77 SABC, ff Fl DAB &7 G & Y. H MK |
FEWL A&
2.5 GitEAE

KH SPSS 22.0 BAFHAT G vHor M, S EHE
PAX +5 RN, 220 1) LU fdt A SR 236 07 22 5518 i
(One-way ANOVA),
3 4R
3.1 /NRINFE IL-6. ET. Angll. PPARy 7KFZE{L

xR b, BT AR /NR IS IL-6. ET.
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Ang TI. PPARy /K°FoA& HBIH 84810, Mpsel. %
Ik AR ELAE 4L/ BRME h IL-6 AT B
BEAA; ML IR LRI 7 T 45 410N BRI
HET. Ang /K FREFE (P<0.05. 0.01); I
TR L Pt RN 7% .45 20 /N SR PPARYy /KF
Pk, HESARE. S5HFRAIE, M.,
PRI FL A5 /N BRI IL-6 KPR
P AR B BLAS/INRUIMYE ET AKT-EE T

=1

m (P<0.01); IR 93 2 A0 B 45 2H /8 iR
MiFH Ang K RZEHAR (P<0.05. 0.01); I
FEZH, L i 2L RT3 . 45 2H /N BRI PPARYy 7KF
PR, (HESARZE. Silpmdbis, gmaasa
ANRIMIEF ET /KFRZEA S (P<0.05); KHEH
gl /NRITE S Ang TKFEZETHE (P<0.01).
SR A B, R A5 /N RS B Ang 11 K
BFETE (P<0.05). WE 1.

T ILRIR A B EEIERT B KRk IR (X 5, n=6)

Table 1 Effect of coronary heart disease with phlegm-blood stasis syndrome on levels of serum related indexes (x *s, n=6)

ZH IL-6/(pgmL") ET/(pgmL™) Ang Il/(pgmL™") PPARYy/(pgrmL™")
xif R 6.43+1.82 20.85+4.43 118.94% 53.31 0.43+0.28
(EEN 8.78+0.76 22.90+5.24 147.88+ 46.68 0.55+0.28
iR 7.05+1.78 27.9643.25% 469.40+148.20*" 0.23+0.07
R 6.78+2.71 30.38 +4.59* 542.12+186.60"" 0.20+0.18
PRI EL4S 6.00+2.82 35.43 15,017 792.02£252.0614 4 0.2240.07

Sy EA K. #P<0.05 #P<0.01; SERFARAHE: "P<0.05

*P<0.01; SMFEALE: “P<0.05

S4p<0.01; SHMAE: “P<0.05

#P<0.05 *P<0.01 vs control group; "P<0.05 *P<0.01 vs Sham group; “P<0.05 ““P<0.01 vs blood stasis group; 4P < 0.05 vs phlegm turbid group
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I 535 PR (P<<0.01), CD36 & AR iA KT,
BERARE. SRR, BihdRZmR 45
H/NFAFIEAZY PPARY. ABCAl AR IAK T
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A4p<0.01; SHEMALLE: *P<0.05

#P<0.01 vs control group; **P<0.01 vs Sham group; “P<0.05 ““P<0.01 vsblood stasis group; 4P < 0.05 vs phlegm turbid group

E1

FILHRR R E 5E X AFBE PPARy. ABCAl. CD36 EAFRIAHEN (X s, n=3)

Fig. 1 Effect of coronary heart disease with phlegm-blood stasis syndrome on protein expression of PPARy, ABCA1 and CD36

inliver (x £s, n=3)
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3.3 /IR EZNEKLALE CD40. MMP-9. NF-xB EH
TR

5xHALR, BFEARANRES KN
CD40 £ FHFRIE/K T FEIK, MMP-9. NF-«xB %
BT, HERARE . SRFRALE, M
FRZH . B IR I 45 20 /N B BBk ZH 21 CDA40.
MMP-9. NF-kB £ [AFRiE KR ET R (P<0.0D).
5 s b, B E.A5 /N Bk 41 CDA40.
MMP-9. NF-kB & HRIE/KFEEF & (P<0.0D).
5 b, R LS4/ N R EBKA L CD40
FEAFRZKTFEETE (P<0.01), MMP-9 &A%
KRB ETHE (P<0.05). W#E 2. K 2.
4 g

MFEFEHUAAR A MR, A2 BN,

Q ®}0)
(\‘ Ji

MMP-9 |
;c/ \ S k
Xj‘ ”E ﬂ?ﬂ:ﬂi RS %iﬂ
X100

El2 FLHRRPES

* 2 AURRBRELEIER/NRESBK CD40. MMP-9.
NF-kB &BAFRIZMFM (X £s,n=3)

Table 2 Effect of coronary heart disease with phlegm-blood
stasis syndrome on protein expression of CD40, MMP-9 and
NF-kB in aorta of mice (X X5, n=3)

R RAMNRILE
5
CD40 MMP-9 NF-kB
X 0.2240.03 0.1940.02 0.2440.04
BFEA  0.16+0.04 0.20£0.04 0.31£0.06
JIIES 0.40+0.03%" 0.33£0.01%" 0.47£0.07%"
PR 0.370.04 0.60£0.05>*  0.5740.02%"
TRIRESE  04910.00%744 0,690,054 0.65£0.05*"
ExRRAE: #P<0.01:; SERFARALE: “P<0.01; S
AL “°P<0.01; Sk *P<0.05 **P<0.01

“P<0.01 vs
44pP < 0.01 vs phlegm turbid group

#P <0.01 vs control group; **P < 0.01 vs Sham group; *
blood stasis group; 4P<0.05

e

BFA LIRS Bk
X400

S5IEXTNRERIEK CD40. MMP-9. NF-kB A RIEHIFZMN

Fig. 2 Effect of coronary heart disease with phlegm-blood stasis syndrome on protein expression of CD40, MMP-9, and

NF-kB in aorta of mice
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