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[ Abstract ] Objective: The effect of Xiexintang on Toll like receptor 9 ( TLR9 ) signaling pathway in
macrophage derived foam cells was studied by in vitro cell experiments. Method: The fifty SPF male SD rats were
randomly divided into low, medium and high dose groups (1.4, 4.2, 12.6 g+ kg™' - d™") and normal groups.
Except 20 rats in the normal group, 10 rats in each group were given equal volume of pure water gavage in the
blank group. After the last Administration for 7 days, serum was separated, and the serum containing drugs in the

low, medium and high dose groups of Xiexintang was prepared. Oxidized low density lipoprotein (ox-LDL) was
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used to intervene the differentiation of RAW264. 7 macrophages into foam cells. The cell foam was identified by oil
red O staining. After observing the effect of drug containing serum on the proliferation of macrophage derived foam
cells by methye thiazolye telrazlium (MTT) method, the serum containing 20% concentration of each drug was
selected to act on the foam cell model. The expression of interleukin (IL) -18 and interferon ( INF) -y was
determined by enzyme-linked immunosorbent assay ( ELISA) and real-time fluorescence quantitative PCR ( Real-
time PCR). TLR9, myeloid differentiation factor 88 ( MyD88) and nuclear factor ( NF) -kB were detected by
Western blot. Result: Oil red O staining showed that the red particles were obvious after ox-LDL intervention. The
foam cell model was successfully prepared. MTT results showed that there was no significant difference in cell
proliferation between the high dose group of Xiexintang in the 10% ~30% concentration range and the normal group
serum. Follow up selection of the serum containing 20% concentration of each dose intervened the foam cells
induced by ox-LDL. Compared with the normal group, the model group after ox-LDL intervention induced the high
expression of TLR9, MyD88, NF-«xB p65, IL-18, INF-y (P <0.05, P <0.01). Compared with model group,
the serum of Xiexintang containing different dosage groups reduced the expression of TLR9, MyD88, NF-«B p65,
IL-18, INF-y (P < 0.05, P < 0.01), and part of the intervention was dose-dependent. Conclusion:
Xiexintang containing serum can inhibit ox-LDL-induced RAW264. 7 macrophage foaming, and its mechanism may
involve regulation of TLR9/MyD88/NF-xkB p65 signaling pathway and inhibition of IL-18 and INF-y
overexpression. This may be one of its mechanisms of against atherosclerosis.

cells; Toll like receptor 9; atherosclerosis; oxidized low
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(ELISA) #5357 & CERBHE W R R A | it 5
435 EK101B2, EK1802) 5yl 41 O 44 (5 3% ( 3£ [
Sigma 2\ H] , it 5 1320065) ; ox-LDL (b 5t P4 4= )
BHE A5 20140109 ) 5 BEPREE (MTT, 22 = KR
Wy R B 5 i, L5 C0009)
1.3 Y% CLASS 100 %I CO, ¥ F 44, MK3 %! Jifj
FAL (5 [E Thermo 24 F] ) ;NU-440-400E #I 4 1) 42 4>
Fi (2 [E Nuair 23 7] ) ; DMI3000B 58] 5 4H 25 5 1wk 4
(5[ Leica 23w ) ; ABI7500 %I 4> [ 2 52 0 9% 56 &
H PCR(Real-time PCR) ¥ ( 3£ [E ABI A ] ) ;3-18K
TR B0 AL (78 [ Sigma 28 ] ) 5165-8001 B3 F
Yk FE | 170-3930 4L I | GelDoc 2000 7 %E ik 1%
153 B 4%, ChemiDocXRS I Ak, 2% & S AR &R 46 (3£
[ Bio-Rad A ] ) ;vx-55 %I/ Jk K B i (7 [# Systec
NI
2 FHiE
2.1 5.0 &M & 8 R B PR SR
3 d, 550 H SD KERBEHLAT 4 2,500 IE# 4
HLBM P EAl . EWA20 B ALK
410 H, SRS A5 808 A 5 R R
WEHHZRE" LUK (KRB L 60 kg i) 43 H A
28 A5 RO B (H% 7 A% H 24 4 R R AR O
SIS RCRINST7K (1591 B CRINS7K (N AN =B B = R vl
i 1.4,4.2,12.6 g-kg ' -d T HEH, AR BU
1 mL-100 g~ (KRR ) ; 1IE % 44 T 55 Bl al
HFOKHEE ., BRES 1R, %27 d, RIRGH 1 ~
2 h PR B KB, 3 000 r-min ' B0 10 min 5
AN , KW KA, AL U8 28 o U8 5 - 80 C ¥k
AR
2.2 RAW264.7 B W4 M M K =PI
RAW264.7 B W 4 ffl 5, 11 & 10% Jig 4 i ¥ 19
- 26 -

WH . MK E 80% ~90% Rl 4 B H ] Accutase
Y A AR 122 5103 [ BT AR AR, B CO,
FE SR AR TR R R IR, B0 B KO 00 40 i T S 2
2.3 JHMISTAH R I SEERI Rk S AN, a3 AR IE
B RV NS0k o A, BRIE R A
Ab  FLA A5 A X A ST L TR A M A Y, R AE RS 0 1
24 1M1 375 1 TR B L2 A 28 B R e 80 mg- L
1) ox-LDL T35 34 th e E 24 h o6 BB T 0
ML

2.4 Jher O B MR al i LA B
W, ] PBS W% 3 K ,4% 2 R WRERE 15 min, H]
LT O a7 & g €8, 2% 10 fOBE T 00 %€ 40 i vt UK 4k
FEREITHA MR

2.5 MTT [ yhk I k4l o3 s s e &
10% JiG 4= 1L (1) DMEM 8% 3% W 4 % 40 i % 52
1 x10° 4~/mL, T 96 FLA A 100 pL/FL 40 i &
W, ¥ 1EH AL I V5 0 37 R R A 2 I A
A 10% ,20% ,30% ,40% ,50% 1 60% 5 45 43 5L
IR IME A2, S mAE s 8 MR AL, &
CO, HiF AR E 24 h J5 LA MTT #5357 4 h,
Ja A Formanzan ¥ fi# W , 78 B A% 4L 570 nm &b 2
WOGEE A

2.6 ELISA il & 40 s b g W rh TL-18 #1 INF-y B &
B & RAW264. 7 EWEAIHELL 5 x 10° 4~/mL
() %5 e AT 96 fLak b, AR LA 100 L 41 g &
T, VTR A AR B 5 5 D S IE R R AL 2 43 )
T 20% W BE R OK BUIE R MG L F 24 h; 509
I i R A A T R A B 20% Y5 .0 1
K b R Y 2 s SR 3R 24 b SRR A
FLAN A I35 W, ¥ BB ELISA 3% 3 & 1 B 5 46 I 40 i
FiE W IL-18,INF-y By 3Rk

2.7 Real-time PCR il 40 fifg TLR9, MyD88, NF-«B
mRNA #J2ik  PCR 5| #)#% NCBI 1 Primer-BLAST
B, IR e a5 B R Y BB IR A " 34T
SIE S A R (R 1), LLH I EE-3-0 1R A
(GAPDH) J N Z . 43 il W B2 45 21 40 ., SR H trizol
P2 ECAN M A RNA 3 4% 5k A il cDNA, R A
Real-time PCR Y iF 17 4 3%, PCR Jz i 47 3% 45 1.
95 C 30 s,1 MEFF;95 C 55,55 C 10 s, 3 H 40
ANEFR . K45 5B SR, IF SR 2744 5k X 4
HEAT 34T AR A



5525 B4 18 ] REXEAFFERE Vol. 25, No. 18
2019 4£ 9 A Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2019
®1 S5 PL(1:5000) %M H 1 ho BE¥R)T ECL B2 2
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ik 75) K/ Tmage J HCPRSMT 4 19 264 B £
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Tii# 5'-TAGGGTCCTTACCAGGTA-3’ 3 z®E
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il 5 -ATTCCCTTICOCTTCCTCC 3! A 5 20 P9 T B 20 5 25 ox-LDDL, 7 5

GAPDH  [:§i# 5'-AGGTCGGTGTGAACGGATTTG-3’ 123 WEZN G 24 h J5, 40 M8 5 o9 20 €0 g i I G, S B

NUiF 5'-TGTAGACCATGTAGTTGAGGTCA-3’
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ZH 20 L, A 20 R AR O AR B 1, R ] BCA R
JE B E R W . SDS-PAGE B #4788
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Table 2 Effect of different concentrations of Xiexintang containing serum on foam cell proliferation(x +s,n =8)

21 5 HlHt/g kg ™! 10% 20% 30% 40% 50% 60%
EH - 0.284 0. 027 0.296 0. 030 0.298 +0.018 0.306 0. 021 0.285 +0.019 0.298 0. 027
NS 12.6 0.289 +0. 018 0.306 +0. 025 0.293 +0.019 0.257 £0.017"  0.201 £0.018"  0.198 0. 025>

e HIER AR P<0.05,2 P<0.01,

A

A, EWE I 5 B. ox-LDL 555 4970 K 20 g
E1 EMMAEGERMABTEESGHT 0, x200)
Fig.1 Macrophage and foam cell morphology ( Oil red O x200)
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IE 2 TR, AR ZH ] ox-LDL % 5 RAW264. 7 Ji
PEWL UK 40 M 5 TL-18, INF-y (1 32 3k K F B 3% 7 &
(P<0.01); SHBIAYL L, V5.0 1 % 25 1% 45 7 i
HTHUSREW] T ox-LDL i 3 (1) RAW264. 7 i
PR IR 40 M B3 WP TL-18, INF-y /Y £ 35 (P <
0.05,P<0.01) W33,

®3 BOHRHMBEXERMM IL-18,INF-y S0 (x +5,n=6)

Table 3 Effect of Xiexintang containing serum on levels of IL-183

and INF-y releasing from foam cells(x +s,n=6) ng-L~!
HH FE/g kg IL-18 INF-y
EH# - 2 235.48 +95.67 1 520.34 +90.52
A - 2876.31 £103.24" 2 351.25 +106.49"
B 1.4 2 537.52 +80.39% 2 130.45 £73.28
4.2 2 260.51 +60. 86> 1 956.59 +61.34%
12.6 2384.27 +£72.53° 1 751.46 +54.76%

FESIERHLED P <0.01; SHMALEY P <0.05,”P<
0.01(£4,5[),

3.4 XFYLIK4NAE TLR9, MyD88 , NF-kB mRNA ik
s 5 IE R 4, B4 A ox-LDL i &
RAW264. 7 5 P i 7k 4 i )5 TLR9, MyD88, NF-«B
mRNA [k 7K - Z T+ & (P <0.01) ; 5HIAI 4]
HLHE, 15 0 1 45 ) i 4 24 I3 T TS AR B B AR
ox-LDL i 5 ) RAW264. 7 I ¥ i3 ¥k 40 i TLR9,
.27 .
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MyD88 ,NF-«kB mRNA [ % ik (P <0.05,P <0.01) .,
WL 4,

F4 BLFHEHMFXNERMAM TLRI,MyD88,NF-xB mRNA *
EREIE(x£s,n=3)
Table 4 Effect of Xiexintang containing serum on TLRY9, MyD88

and NF-xB mRNA expression of foam cells(x +s,n=3)

brilkiis

21 5 . TLR9 MyD88 NF-«B
/g+kg
(i) - 2.87 £0. 13" 3.24+0.08" 2.95+0.07"
FERNY] 1.4 2.49 £0.07%  2.87 +0.10% 2.81 +0.05
4.2 2.32%0.09°  2.15%0.09" 1.87 +0.08
12.6 1.81+0.08% 2.24 £0.07" 1.53 £0.10%

1 I IF 41 TLR9 ,MyD88 , NF-xB mRNA M X[ %35 W 1,

3.5 XK 40 Al TLR9, MyD88, NF-«kB p65 & [ %
KBS 5 OE R A R, BEARLA T ox-LDL i &
RAW264. 7 ¥ 4 ¥ 4 240 M2 J5 TLR9, MyD88 , NF-«B
p65 1R IB KV B E T (P <0.01) 5 5 A
AL, 150 1 45 500 B 21 24 1000 T TS Re W B R
% ox-LDL % 5 1) RAW264. 7 U5 M 9 76 41 B TLRY,
MyD88 ,NF-xB p65 s H i) £ kK (P <0.05,P <
0.01), WE2,%5,

130 kDa

33 kDa

65 kDa

45 kDa

ATEH A B BRI C G 0B i D {50 PR R E TS
AV v ) k4

E 2 @k48k TLR9,MyD88,NF-«xB p65 & [ & ik B ik

Fig.2  Electrophoresis of TLR9, MyD88 and NF-xB p65 protein

expression of foam cells

4 itig
15 AS B R R % R et A o I 0 Y B 4 i
B A N B % A% S 5 240 T, A7 0 045 PN I I
4 JfL 77 W5 ox-LDL, 3501 41 ft P B 5T HE R, 1 111 0B B
I I 40 i 05 06 K 40 ., G ek AR SR T 51 %k —
A R E e BE RN, T IR Tt A% 805 2 IR T BE
B MR R AS BEB A L IR A R 3 4
L, IR 2 AS 9 FEBEHRE B E E AR AR, W 5T R
SR TE AS L3 5 4 3 VR 20 B A T AR B R
A FE LR AS S SRR AR
.28 -

x5 BAiFEHMENE KM TLRY, MyD8S, NF-«B p65 & 1
RIEHIFME (2 £5,n=3)
Table 5 Effect of Xiexintang containing serum on TLR9, MyD88

and NF-xB p65 protein expression of foam cells(x +s,n=3)

billh=:s TLR9 MyD88 NF-kB p65
215 ’
/g kg™ ! /B-actin /B-actin /B-actin
(e - 3.12 £0. 13V 2.42 £0.10" 2.85x0.12"
B0 1.4 2.76 £0.09%  2.26 +0.08 2.54 £0.08%
4.2 2.23£0.10Y  1.69 £0.07> 2.10 +0.10%
12.6 1.65£0.07Y  1.72£0.11%  1.83 +0.06>

B IEH 4l TLR9, MyD88 ,NF-«B H F A X %k 0 1,

Toll B 32 fA AT LA 515 S5 2 40, 835t o )
B, 25 T 2R M 4 o 1 95 5 A0 IR 100 458 95 95 14
WESE, 2 AS WFSE AR, 0 AS BB G B S8 $ 43 T
FRIHE S TLRO & Toll #% 3% 1K 5 5 b i 55 22—
BB 5T AS BRER BT, @ £ miE
SHSBREEWE AS BERY . TLRO 5 9@ K =
B3 ik MyD88 15 S M ) i 42 35 £ % 2 40 g, 18 3
NF-«B 122 2503 Ak 5 06 (MAPK) 3B 72 4 G135
AL T S B4 46 40 I PR T f) B 3t N e sk,
IL-18, FA 40 i 4 -6 (IL-6) , i 98 3K #E I - ( TNF-
a) RN AL R 11 -1 (MCP-1) 4 | g% 16 50 K 46
IS N, DN T 7 S M A B, e R B ELOAS &
At PRl TLRO {5 5 % K R iR IL-18,
INF-y 2542 48 ) 7 (09 8 3 R 3235 0 T B vA AS 418
P 98 A P G B AR A

DAFE i IS 2 22 )8 RS B T BEE A T
AS T AT AF S XF AS BTN , A AT T 465 7 90 4
HUAEAS KA IER. PEK A A SRS &
FET M S REA B BB UE SN AR i
PR 1% BRI % 5 2607 A HEATIA T, B S L
S0 EE MRS . TR R R TS L
U B BT AS 1R BB IR AS BIHLE R
W, A S2 B BF 5278 0 ¥ & 25 I 3% X TLR9/
MyD88/NF-«B p65 {5 5 %% 5 i % M T Iif IL-18,
INF-y 2548 4 R T~ 69 5% 0, BF 28 JC 40 AS #1976 J1 L
W, 45 HFEM, 2 ox-LDL 155 RAW264. 7 41} 24 h
J5 o 0 LSBT P T M T, % R 36 K 40
A, 5IE% 4 8, 1 ox-LDL i § RAW264.7
LRV VR A0 S, TLRO B9 2635 W% L, R 0% T
W MyD88 i fif , 4% Bt MyD88 , NF-«xB p65 % ik I
P45 LLSCT W42 48 7 IL-18, INF-y f 26 3k 78 ] i
BN, SRR A, R IR ) 4TS 0 2 I
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TH15 T RAW264. 7 PR Ik 4 i J5 , B IK T TLR9,
MyD88, NF-«xB p65 [ ik, N T IL-18 J% INF-y
(263K, FLER 2+ AR 522 30 500 B A g i o 3 i
BIYS 0 ¥ & 25 I35 % ox-LDL 5 5 (4 3 UK 40 i
TLR9/MyD88/NF-«xB p65 {551 A W & (1) 1 il 1E
L, B X e IL-18 K& INF-y [] & A & 25 09 41 il
YEHT.

g5 LT V5 017 75 25 1 BT 306 ox-LDL 31 34
(1 EL I 40 B9 TR A, BT BE 5 R 4% TLR9/MyD88/NF-
kB p65 % S, R IL-18, INF-y (3R KHH ¢, X
AT RE A H B IR AS K12 1 48 RE 1 5 0 1 i ZEAE FH AL
il Zz—
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