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[ Abstract | Objective; To study the effect of different subtypes of macrophages on the apoptosis of
endothelial cells and the interventing effect of Tongxinluo (TXL). Method: THP-1 cells were taken as the study
object. Cells were divided into five groups: control group, phorbol myristate acetate (PMA) group, M2 group, M1
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group and TXL group. THP-1 cells were respectively induced by PMA (5 pg+L™") combined with interleukin
(IL) 4 (100 wg-L™") or lipopolysaccharide (LPS) (200 pg-L ') to M2 and M1 type polarized macrophages,
and treated by TXL with 300 mg-L~'. The expressions of marker molecules IL-10, tumor necrosis factor-a ( TNF-
a), IL-6 were detected by enzyme-linked immunosorbent assay ( ELISA). The culture supernatant was taken as
conditioned medium to culture endothelial cells, and the apoptosis rate and the expression of apoptosis related
proteins were detected by flow cytometry and Western blot, respectively. Result: Compared with control group, the
level of IL-10 increased in M2 group (P <0.01), and the level of IL-10 decreased, and 1L.-6, TNF-« increased in
M1 group (P <0.01). Compared with M1 group, the level of IL-10 increased, and IL-6, TNF-a decreased in
TXL group (P <0.01). Compared with M2 group, the apoptosis rate and the expressiona of Caspase-3, Bax
increased (P <0.05, P <0.01), the expression of Bel-2 decreased in M1 group (P <0.01). And compared with
M1 group, the apoptosis rate and the expressiona of Caspase-3, Bax decreased (P <0.05, P <0.01), and the
expression of Bel-2 increased in TXL group (P <0.01). Conclusion: The polarization of macrophages to M1 type
can be inhibited by TXL. The supernatant of M2 macrophages has not a significant effect on the apoptosis of

endothelial cells. The apoptosis of endothelial cells increases in the cultured supernatant of M1 macrophages, and

TXL can reduce the apoptosis of endothelial cells.

[ Key words ]

Bl ik s AL i A ( atherosclerosis, AS) & 4 [ & A
AR W0 T I B, S OC T AS Y L il A I
IRBESE 2 A 1 AR 22 i e, (BT 9K 72 i S £ 30
RN Z — . R EOR N R T LT 8 AS 1 &
Az HALH T AN B EG . AS g AR U K BN B A
ORI EX 7 RN o ¢ A RN 2 S 1 DR
AT LA 22 S, Kb
20 M A ¥ T AR T, BB A8 A Wk J T R A A T UK
20 M ANAR BT % B0, BE B AS BE B 0 32 A AL
S WG BAAS % AR A7 [ B A7 AE ML AL M2
Y05 A A, 2 B B B T 4 MR R 2L R i A TR B Y
SRR RS, fE R R BEH P L ML B 0 A
RoE BEH AL 80 L M2 85 £ MI R TR
R AL E AR AS B il B b 32 A
FH s M2 BB 20 M, RO 8 X, A2 0 B Bk 4T 4
W B, 38 0 B B R E . EARE AT, 2 F
AR B AR, ML BRURD M2 Y 16 448 i Y LE 3 g 2
SN BESR A RS RE P . SAE N 02 1A PN B ) AR
PrbR R M1 B B W A0 A 73 W8 19 48 PR 1~ 2 K X 1T
N BT U o T PN B AR LU T AS B OC B
BURR BT DUAS B S S M2 R M AR 0 2
REARY SR HI 385 557 1 7 OO0 5 AN [a) 28 AL iy 2 05 4 i
XoF PN B2 2 8 AR ) S )

IO 2% 2 DA B 450 3R R s S O A A X0
G L A5 9 1) P 24 e T T A8 5 9 YR T O T
WG 7RI A, OF BB RS AE £ 07 T K AR BT AS AE
FH TG T30 25 BE A5 18 5 52 ) L W A0 i B Ak T &

- 122 -

atherosclerosis; macrophage; polarization; endothelial cell; Tongxinluo

BT AS VR R R WLARAE " o BT LA 52364 3 0
28 BE 7 10 0 Lk 20 A ) M BU AR Ak 8 R GE I T
(R 7 A R L 0 AN A X L A5 PN 2 200 R ) 52 i)
MR AEDT AS BYAE AT ST .

1 ##

L1 408 A F s A% 4 g (THP-1) , A Bk
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I RE R AR X ( 5 [F] Bio-Tek 23] ) ; Odyssey 9120 % XL
{8 2T A2 33 AL ( 36 [E Li-Cor /A ] ) ; PrimoVert %l {3]
BB (ZEISS /A F]) 5221 BR B2 AL (2 [
Bio-Rad /3 ] ) ; DeltaVision 7% 4l Ml i 15 & 4t ( 36 W
GE A#]) .
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2.2 HMeiEEE & 10% A4 5 i) RPMI-1640
i FR BL 85 5% THP-1 4001, T 37 °C 5% CO, F 46+
FRE SRS, LU s S 2H, O B KT Y A A 4
Pl F 96 FLAREL 6 em ML KE 3%, A7 0 A KR Je
A3 A AL AN R AT AL B 7S A G I B R S
B35 24 h;PMA 41: &% PMA(5 pg- L") A9 JG I 7 55
FeHL 24 hy M2 4. & PMA (S pg-L7'), 104
(100 wg-L™") MY TG0 35 F5 315 9% 24 hy M1 4.
PMA (5 pg-L7"),LPS (200 pg-L™") @97 I &5
FEIEREFE 24 hy @ O 4 % (300 mg- L)
(TG I 375 455 R S B 9% 4 h R PMA (5 pgeL7'),
LPS (200 wg-L™") ,i.004% (300 mg-L™") BT I
Wi R IR 97 24 h WOHUAS 4 40 M %5 5% 13 T8 A
a0 I 5 H KT Y 855 R L RE IR 24 h OB T AR S 0 1
Fr PR R 55 1 3 35 BL K 9% HUVEC 48 i, e 5 N
B A0 e AT 5 R A

2.3 ELISA 7&K I 41 fg £% 37 I3 b M2 AU 20
AR & 4 7 IL-10, M1 B9 [ v 40 i 45 & 40 1 1L-6,,
TNF-o BJ7KF- 4 20 20 B 30 47 A Ny A0 35, i 4
2 M SR B 4 B b iR & P B R AE O A
W41 8 F5 b3 TL-6,TL-10, TNF-a [ 7K -,

2.4 I A RS R G B A WS P R A O T o AR
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Y0 M A% G AT AR AL, BEAIL A3 52, I ACAR B 4% 4
(1) 4 L 25 A0 5 77 55, >R I 40 B AR & SE 7E 400 B2

T B0 25 UL 40 A% Y 78 4L, Hoechst 33342 Fy 1% (1,75
O3 o DAPT 3 T8 A5
2.5 A AR ASR TN P R A R R T3 KA AL A
J 45 AH VL AR B0, 5% Jig 8 I Ak S AR A it
B ,1 000 remin "' B0 5 min, FE W45 % K
500 L & E 40, il A Annexin V-FITC 5 plL J fit
LR mE (P15 wLiRA), # LM E 15 min, FHLEE
o Al B A6 R A B i 488 nm, A G i K
Em = 530 nm, Annexin V-FITC A %% {0 5¢ )G i 12
FITC 38 38 A5 I, PT £ €4,5¢ 3 o PE 3@ 18 460
2.6 R ED I (Western blot) 2 A6 ) 41 iy
Caspase-3,Bcl-2,Bax EH F s ¥ 44 HUVEC 41
ML 3 AT AE N AL PR S, 5 2 B SR, BE R &% v
(PBS)iH¥E 2 W, W+ PBS, & MLAN A 55 2 40 M 2 1%
WA MG A YR R0, DL
YESAEDK kAT, 4 °C,12 000 x g B .L> 20 min, I
L EEEFEOCE D, K BCA 57 & & b
BPEAWRE, RMA S5 x LHEZ R ,100 C 48
WINES min {8 { AR M, R A& . B SDS
PR W T i R JE % 2 B s 2 PR ot AR A T R MRS HL UK
90 V F2 R HLTK 2y 30 min, 1 V5 By 3 F A 4r B IS,
e 120 VRS HL K, 2RI 0 A 2R 3 B RE RS
U BEIE o SR IR T L B B AR A
TR 2 4E 2 B (NC ) o 5% 558 B2 J5 B NC B,
FHE P Z R E AT 3 h K 3 J5 09 NCJBEE A
Fie i 0 RS S B9 AR . — LI M L4 C 1B 4 3
WEE A, PR G M (TBST) K-8 R 3k 37 BRI 3
UG B NC R A 5 4 R Y B 3 4 Ak ) g A
W P, M F 2 h, TBST % i YEIE 3
W o FH Odyssey 9120 Y X4, 2T /MG 1R R Se A4
i, LAAE XS B BEARAE o #E F R Gk i
2.7 it R SPSS 19.0 it 3k A7
BT TR v £ o, BT IES T
Ko 5 1T 25 55 M R By, 22 4 ) LB OR B IR R Oy 2=
AT, I 2255, R LSD ik i 2 A5, M
Dunnett T3 J7 #7200 A A IEA 30,5k
FHAES B B AT 08T, LA P <0.05 2274 %1t
3 &R
3.1 XFE MEYN AR & 4 F IL-10,1L-6 , TNF-a ik
IS 525 4 i, PMA 4 1L-10,11-6, TNF-a
K- Tege it 27 25 5, LA SE 50 Wk B2 1) PMA X B I
MR R B AL, 52 HH LR, ML 4
IL-6 , TNF-o 7K & 3 7+ (P <0.01) ;M2 4 1L-10
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KFFFE (P <0.01),1L-6, TNF-a 17K F T6 45 i 2%
25 5% UL M2 R M1 B R A R AL A S ) . 5
M1 A A, 8 M1 BG5S R A TE IS 00, Jd O

2540 1L-6 , TNF-o By 7K 8 B (P <0.01) , 511
WO AT LAl LPS 5 5 09 B W40 Mg ) M1 B AR
b WWFE L,

F1 BOKINEEMEIRESF IL-10,IL-6, TNF-o RIAFH M (2 £5,n=3)

Table 1 Effect of Tongxinluo on expression of macrophage markers IL-10,IL-6 , TNF-a(x ts,n=3) pg-L -1
2H 31 S e B /mg e L) IL-10 1L-6 TNF-a
g - 47.29 £1.36 7.40 £0.22 16. 82 +2.25
PMA - 37.89 1. 88 7.74 +0. 47 20.44 1. 33
M2 - 105. 14 £1. 44" 4.98 +0. 44 27.06 £2.06
Ml - 9.86 +0.83"% 98.51 £0. 66" 265. 64 +2. 42"
2 300 44,03 £2.05% 37.31 +0.87% 122.02 £2.79%

WS EAAEkEY P <0.01;15 ML A HEY P <0.01;5 M2 &Y P<0.01(£2 ).

3.2 b PN B A0 A O T A R v A A TR A AR A Y s
M 25 (24 HUVEC 40 A% 8 2 ML, 01 23 W, 28
St B IR A — , AT UL 2 M 43 43 GE ; PMA 20 F1 M2
20 HUVEC 48 #% 5 25 (1 41 J0 B & 22 51, 00 %% 5 39
AT U2 B A% [ 46 520 M1 20 HUVEC 41 i 4% 55 5 il
IR [ 45 s AL, A A AR FR AR /N R R R 7
AR PR T /MR 3k S 3 40 L O T P A A ) R AT
Aafl . B4 HUVEC 41 558 M1 4 i a%
e 38 I A7 & N E RS UE- I 3 2y
R T LA A o 243G 5E . WL 1,

3.3 XM EMME T RN FHAS PMA
4 M2 A A, WA A T- R B Gt ¥ 2255
25 LA M2 41 Hede , M1 41PN R 41 0 7oK 35 4
(P <0.01) ;5 M1 4] Fb A, 38 0 4% 21 N 1z 40 0
TR EREIR(P <0.01), WLk 2,

3.4 XNEHBEMTHEEAREINEN 52
M2 He A, PMA 21, M2 4 8 72 A X B 1 Caspase-3,

F2 BEOZWMARAMBAT RPN (x+s,n=3)
Table 2 Effect of Tongxinluo on apoptotic percentage of HUVECs

(xxs,n=3)

4151 J5 Ak e 7 /mg - L EARES

2 H - 1.00 +0. 00
PMA - 0. 90 £0. 30
M2 - 1.00 +0.20
M1 - 2.17 £0.40"%
iy 300 1.17 +0.47%

Bax,Bel-2 (R IX TG #2257 5 A4 M M2 4
3, M1 2 Caspase-3 ,Bax A X ZH BT & (P <
0.05, P<0.01),Bcl2 EHERLI B FBERM(P <
0.01) ;5 MI 4 %%, i 0 4% 21 Caspase-3,Bax T H
FEIRH B (P <0.05, P <0.01),Bcl-2 & FEIA
WETH R (P <0.01) o Ud B 3d .0 25 410 i B Wk 200 Jd 1)
M1 BUAR A vl LAY/ N B AR T W 3, 8T 2,

x£3 BEBOEXMNEMAMATIEXEQ Caspase-3,Bax,Bcl-2 EEREMEHM (v +5,n=3)
Table 3 Effect of Tongxinluo on expression of Caspase-3,Bax,Bcl-2 protein of HUVECs(x +s,n=3)

28 51 S e B /mg e L) Caspase-3 Bax Bel-2
2 - 0.15 £0.01 0.13 £0.01 0.22 +0.05
PMA - 0.16 £0.01 0.14 £0.01 0.22 +0.07
M2 - 0.15 £0.01 0.13 £0.02 0.21 +0.06
Ml - 0.58 +0. 06" 0.62 +0.03*% 0.01 0. 00*>
BRI 300 0.13 £0.07% 0.12 +0.01% 0.17 0. 02%

TE 5 ALY P <0.05,2 P <0.01;5 M1 41105 P <0.01; 5 M2 4 [L#&* P <0.05,” P <0.01,

4 itig
LA SR ik 45 27 Ui 4 T AS By iR Ui T B
Jig o WKES 2D AZ O BIE O E TIRE, <8 TR,
MEEARR” (O FERD ) 38 1L [ Bz 17 A 1
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2 A (Hoechst 33342, x400)

Fig.1 Effect of Tongxinluo on nucleus during apoptosis in various groups( Hoechst 33342, x400)

— T —— 35 1,

Caspase-3
Bax Tt ),
poo A .

. 2 L] - T
proctin - - - - 0
§ -
A B c D E
A 2540 ;B. PMA 2H;C. M2 41;D. M1 4;E. i@.0%4H

B2 &KEANKMAMEAETHEXEBS Caspase-3,Bax,Bel2 EAKRE
Fig.2 Expression of Caspase-3,Bax,Bcl-2 protein of HUVECs

(R AILAE AR, L i 0 I 5 XU 2% O B S
NS OKIE AU FRAT B 1 R R R
F FLE (D) IR (D) oK 2538 45 25 1 4
LA 0% Jik 45 D HTRE o R AF R B 2 R T
il oA BRI o2 R A A A
fit 25, BT LA T, 28 ik 1 55 103 5 7 i Ak

T 2%, A MBS XU 2% St Oy B 24 5 4 B HONE I aE 4%, AR
IR 5 I 4% v 22 5 5 R E L X R, A R 4 g 4
RS 93 LA I 25 Tk =2 4l 25 AR A it it Ol 2 A2
2 TR AT SR ML A LA B B 0 o A 24 5
H R LEF KRS E SIS AL 2
T ICALL, £ 0 AR TE DA AS 1 37 i3 265 48 XU A o2
DAREAR , ACHE MLAT , o R Kk 28 38 1 , I PR 35 3IE A BE i
BRUo TR AE K, R 2 s e 7E I, 9H 2 4
(CE D)) B e, F0 2% Lhad g F 0 ik 46 9 722 3R
ISy IISTRIRS Y& SURYOINE iaiiy & ksl &k
REALAE N o T 3B 5 42 WA e 6 T LA o W A
T LS 3-J i/ 4 PO B (PI3K/ Ak) {5 5 3 3 4
I E 40 M Kruppel £ B 7 ( Kruppel like factor,
KLEFS) 13 35 1B 5 J5 16 A 400 ) 50 ik P9 B 184 2 i
A1 3 S ok o A Bl i 2 RO 0 % 3 T LA o £
A8 PN 5 200 D 1 2 SR AR 4Pz A 0 T i 22 3 ok ks
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RERE AL BEH AR T T O T 0 4% 6 gk 2 i
A 849 5% i T R IR ABFSE

BP0 AR I R R A TR R4, I I AT
U8R IS5 M4 P R 200 M B e Mk o A% A O A 2 ol
DRI 22 520 A% B0 00 A RE D98 O I A I, 9 7 AR
2 0 400 i PR 5 L P A M 5 R R T R L A
f5 AS 95 78 T A 9 2 A FRE B A R DDA O,
AS g A8 FR A [ B A AE M1 AU M2 R B AR i
M5 5105 240 DR 23 A 458 22 49 4 9 PR T . 81 41
HEAS B9 5 M2 5 5 2k 0 48 I, A R 4 41
1652 AR E BEBR (0 15 1S 30 ok 916 R B 1k 5 A8
37 LA PAY 2 200 M0 080 T 389 0, T 8 96 2 05 PAY B 44
Fiy R B0 403 TR 2%, 0 ok o8 R T A 0 A 7 95 0 By
W 41 i 75 2 AR 0 1A A 4O O T, DA AR S 3 K 0
PERE AL 10 2 8 . A RS 2 W 30 0 25 RE 08 10 5 00 0
BEH g R PR AR AT RE B e B X I 4
A EE

ZWESCHR[ 19 1% PMA 23 5164 IL-4  LPS #
7 M2 BUAT M1 OB mE g A WLEEE) PMA T LA
75 BT THP-1 40 i 0 BE | LPS 3% S 1) 5 1k 40 fg
WA H K, Bh 5 s IL-4 i S 1 15 W 40 M I 25 R 4L
WA A 2o v A L, T g5 M2 Y I 240 il LA A
A WETREA 56, LPS i S Y 5 W 40 i 5 & 15 M1
TR 4y F IL-6 fl TNF-a, & % ik M2 B AR &4 T
TL-105 17 TL-4 5 5 B s 20 0 735 2 3% TL-10 1% 3%
IL-6 1 TNF-a, 3RBH M1 F1 M2 R[5 05 41 fifg A fb A
P TR ST, AE M A L 5 DR 2 A AE 1Y
SRR A 2% T LA 0 40 i 3 3 TL-6 I TNF-
o, 1M b8 TL-10 A2k o 2 W 0 2% 7T LA ) 5 i
AL M1 AL

ST R ILEF PR A0 0 T AR I R 2 — . 3
Tk 5 A0 B A 72 R 57 95 40 UL TR0 5 s 4 R T 1 46
I PR T 0 BRI P9 B 3 R B A, HE— A E AS
LA A B 96 A8 o 7 Bl K G R B AL R R R o
TNF-a 155 09 A B2 40 0 0 1 2 B B OF i i 5 400 =
o TNF-o HLA BLEE 40 M0 35 45 AT, 7T LU i 4 o 4
S D A R A G R D B ) 2F 4 A i
Ji£ A Bl — 48 Ak 20 (NO) 25 95 5 I ] -390 4540 vk 1 412
HE LR A K2 A0 I T, O 5 4 I A 9 B2 20 T
e WESTF W] TNF-o 3 0] L3401 P 52 41 200 it
AL R 1 CON Z IR 5 1 (CNN1) i) mRNA Fil &
[ 5 I 42 JE P B2 40 M 4 T, 0 CNNT AJ LLE i
p53 FNAZHE 5 M F kappa B (NF-«B) 1) 1 1k ifii £
b TNF-o #2235, HI &4 1L-6,1L-18,
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TNF-a %558 i [H 1 B9 40 B 15 97 105 15 9% 9 12 40 i T
2 2E P Bz 20 B R T, T 4 ) A AH G 48 A R B v
R BT AR 552 A4S B0 700 T AN [ 2 R 300 2 ) e 4 1 1
T=o IL-10 S5 BhPE T 20 M A oA/ e 4 i 7= 24
LY A PR, T A0 ] 2 b 2 T 2 % 4 B A
T mRNA (5 5% A0 B 5% i hm A IL-10 J5
AT LA ] 1L-6 , IL-18, TNF-o 25 45 1 40 i B 7 i 7=
PR IR0 YR AR R PR T L AR S SR R g
JHL 2 AP 455 3 5 T T A5 PN R 240 L ) O AT A (R AR
A 21 Y 5 200 JH R 100 465 P B A B R T AR S e, S
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