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[(FE] B WS BRI O KK & 245 135 X 2 Bk A6 AR %5 )3 B8 25 1 (acetylated low density lipoprotein, ac-LDL) i
SN AR E A0 M R RAW264. 7 P8 123 % A AT IE K 52 4K (type A scavenger receptor, SR-A) , B 4H i itk [ 9 -2 ( B-cell
lymphoma-2,Bcl-2) ,Bel-2 #5& X 75 H ( Bel-2-associated X protein, Bax) , JLEE 75 Z 1« (inositol-requiring enzyme 1 o, IREla) 3
KBS PR O G KPR 9T Sl ook A A Ak TT RE AR LR o 75 R 8 B U 2% A R T BE AL B i 0 S BT G AR AL T A
(2.6 grkg™") , T 03E BRARAR v 7 750 4 401 (3. 33,6. 66,13.32 mg-kg ™' ) HEH 7 d J5 BUS BCR ML & 25 T . 4 4L 2.5,
5,10,20% AR FR 43 B4 14 £ 24 13 3 75 W 43 90 RAW264. 7 it 3R 6,12,24 h, 5% HT 40 M 3% 58 5 3 PE A -8 ( CCK-8 ) 2k W 4% 4
MIsEFE A, AN EESE RAW264. 7 QIR , 43 R as 4] BERYAL BTG AR AT 4L 38 0 AR AR o s R AL, A A A i T
B2 (BSA) 35 F2 41 g, #5028 FBSA +50 mg-L ~"ac-LDL il 3 41 2 24 h, H At 20 /] BSA + 50 mg-L ~'ac-LDL + 10% 4 25 IfiL 3§
AN 24 b 3 AN B B ARG I A 4 RAW264. 7 4l il R 08 T2 2 A1 SR-A [ 35, 8 (1 S e EP 3 5 (Western blot) # il Bel-2,
Bax,IREla A ERL, ER: 525 A4 A, BB W] 3 8 RAW264. 7 41l -3 (P <0.01) , 3f- 3 fin Bax,SR-A & A
Fik (P <0.01) 98> Bel-2 KL (P <0.05) . SR A, 3 O BRKAR Lo L7 70 2 4 35 ] BRI RAW264. 7 41 i 5
T-Z(P<0.05),7 /> SR-A Fl IREla %35 (P <0.05,P <0.01), %038 kAR AR . 55 7 4 41 7] [ ik Bax 35 (P <0.05,P <
0.01) 5 ¥ Lo R PR | e 77 1 21 T RE AR Bel-2 83K (P <0.05) o £5i8 I 0 38 Ik DR AT R A I s 48 i 0 T2 5%, VA 9T 30 ok okg A e
AL AL T BE 55 98 35 40 2 A T2 11 Bax, IREq, SR-A FIHLIH T [ Bel-2 I ERXH L,
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Effect of Cooling Blood Method in Inhibiting Macrophage
Apoptosis Against Atherosclerosis
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[ Abstract | Objective: To observe the effect of serum-containing Qingxin Tongmai decoction ( QXTMD)
on the apoptosis rate of mouse mononuclear macrophage cell line RAW264.7 induced by Acetylated low density

lipoprotein (ac-LDL) and the expressions of type A scavenger receptor ( SR-A), B-cell lymphoma-2 (Becl-2),
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Bel-2-associated X protein (Bax), inositol-requiring enzyme la (IREla), exploring the possible mechanism of
QXTMD in the treatment of atherosclerosis. Method: Eight New Zealand rabbits were randomly divided into the
") low, medium and high-dose QXTMD groups (3.33, 6.66, 13.32 mg-kg™').

After 7 days of gavage, the carotid blood was collected to prepare drug-containing serum. The RAW264. 7 cell line

atorvastatin group (2.6 g-kg~

was stimulated with 2. 5% , 5% ,
The cell proliferation rate was observed by cell counting kit-8 ( CCK-8) method. The RAW264.7 cell line was

cultured in vitro and divided into blank group, model group, atorvastatin group, and low, medium and high-dose

10% , and 20% drug-containing serum culture for 6, 12, and 24 h, respectively.

QXTMY groups. The cells in blank group were cultured with bovine serum albumin (BSA). The model group was
stimulated with BSA +50 mg-L ™" ac-LDL for 24 h. The other groups were stimulated with BSA + 50 mg-L ™"

LDL + 10% drug-containing serum for 24 h. The apoptosis rate and SR-A expression of RAW264.7 cells were
detected by flow cytometry. The expressions of Bel-2, Bax and IREla protein were detected by Western blot.
Result: Compared with the blank group, the model group could increase the apoptosis rate of RAW264.7 cells
(P <0.01) and the expressions of Bax and SR-A protein (P <0.01) , but decrease the expression of Bcl-2 protein
(P<0.05).
apoptosis rate of RAW264.7 cell line (P < 0.05) and the expressions of SR-A and IREla (P < 0.05,
P <0.01). The low-dose QXTMD group and the high-dose QXTMD group could decrease the expression of Bax
(P<0.05,P<0.01).
(P<0.01).

Compared with the model group, low, medium and high-dose QXTMD groups could decrease the

The middle-dose group and the high-dose group could decrease the expression of Bel-2

Conclusion; QXTMD can reduce the apoptosis rate of macrophages. The mechanism of

atherosclerosis may be related to the expressions of Bax, IREa, SR-A and anti-apoptotic protein Bel-2.

[ Key words ]
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cool blood method; Qingxin Tongmai decoction; atherosclerosis; macrophage; apoptosis
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Bel-2) ) £ ik, BEAR Bel2 #H 3¢ X [ ( Bel-2-
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(2.5 +0.5) kg, HiFg 50 e 1L 3 ¥ BE b 42 40
B HEIIES SCXK (F5) 2012-0008 , 5l 4y 5 45 28 B 5t
WS 2 K AE S g B W) A8 B 2R s b oE (R H g
ACU160808 ), RAW264.7 ZH il & M/ &2 P £ 2



525 B 3 )
2019 42 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25,No. 3
Feb. ,2019

KEFESE— GRS FAEY L E FALT 2 7.
L2 Zhy 5K WHOoEKKEKRFS L4 0k
AT AL CH RN A b A R, R T B 2 R 2R A
=i I B i R = A . A 2 R s P B 2 R
O B BE B 3K, B R e R 2R AR A =R
B2 B R R S Y O TE L A A 2015 ARG
EZH) BE ., WKFZS AL RN &Re.
iy VA L BE 25 55 43, K B3 30 min, JF 4 BT B0
KiE T2 3 em , B AKCE B G SOk 4k EE R 30 min,
HIE 3 WO, W A B K BERI, & 2.56 g-mLT
-4 CUKFEVRAE o BT HE AR VT 85 R 50 (O B i 25
A BRAF] L T b 44 5L %2 bS5 H20051408 ) | i F B
A5 B 2. 6 mgekg ™' d ™I A B A AR VT S TR B
W .

1.3 5  B-Wl3h#E A (B-actin) , IREla, Bel-2,
Bax f Ly PR, Il F P sk E 1 (Ig) G
(B CST 2~ w,#t 5 ¥°h 03/2017) ; BCA H H
JE € i ] &, ac-LDL, = 2 RIPA 24 41/ 446 Jfd PR 2
S, 20 R G Y TS PR A I -8 (CCK-8 ) 37 & (b
5t Solarbio 22 ], 4t %5 43 5 S 20170327 ,20170629,
20170330, 4071012 ) ; DMEM &5 ¥ k% 35 #£ ( 2% [
Hyclone 28w, 4it % AB10131152) ; iy 4= ifiL 75 ( € [
Gemini /3 ], #lt 5 ABOEOOG ) ; Annexin V-FITC/PI
200 J 94 A D 3K 5] & (36 ) Roche AR A R A,
fit45 21901900) ; K Bt/ R CD204 4 & ( 3£
Roche =914 FR 2> F] L 4it 5 219001900 ) ; F 55 % -5k
% (3£ H Gibeo 24 H] L5 1768986)

1.4 Uy HWS-26 AL $E IR KR8 ( 11 —1H
AT 5C6 3 4 X, HERAcell 150i I — 41 1k
WedE #4635 18 Thermo 23w ) ; CKX41 #U ] # =04
P B ( HAS Olympus 23w ) 5 ACB-4A #Y 3 B i
T AE G (H N Esco A ] ) ; MB100-4A 7Y 3 £,
M fE I 4R 5 A% (b B b BB AN RS A BR A FD ) 5
Enspire B 5 {2 ( 35 [E Perkin Elmer /3 7@ ) ; Image
quant las 4000 768 R 01k 2 & 6 A& AR ( 3& [ i
A F]) 3 CIIB-100 #E i 4 J& /K i, HZL-X160 # {5
TR 55 #5246 , TS-1000 B PR (Hp [ v 177 i AR O
IRAN A% il 3 A5 FR 2 7] ) 5 Bio-Rad %1 25 11 HL ¥k 1/ 1A
SR /N 5 T H Pk R, Mini-protean Tetra Cell % 25 [ %%
EJf# , Powerpac Basic %I W % E[1 R 45 ( 25 B 1A Sk
F]) ;5417R AU & ¥ R 250 P (12 [E Eppendorf 2%
Ao

2 AFiE

2.1 MG S K8 F AR KM B VG 2 G b

BLAr 4 41, 4 5 o BT 4E £ fl 7T IR B W A
(2.6 mg-kg™'), 7 0l Bk kK, LB R B4
(3.33,6.66,13.32 g-kg '), BEH 1 %&,%EL: 7 d,
FARKHEEJF 2 h BFHBCR 1L, A1 500 remin " 5
0> 15 min 43 B8 1ML, 12 000 r-min " '4 °C 7R 55 0
5 min, & I [ 20 25 10038 , Bt B T 56 °C fE i /K
WA KNG 30 min,0.22 pm JE ST IERRE, - 80 C
TRAF o
2.2 CCK-8 5 & 24 I ¥ o 38 40 B vik Ji2 5 e 1)
FERP 1.5 x 10° 4> %t Hi 2k K00 A W 40 i RAW264. 7
F 96 FLAL b, 408 2. 5% ,5% ,10% ,20% 1) & 2 1f
17 TC B 55 5 W, 6T B LA B 53 000 i 6, 12,24 h
PRI . 1 2% FL H A B % LR R 109% 1 CCK-8
VW, 37 CHEFRAAMEE 1 h, MR A3 B K 450 nm
TEIREE A RIEA K ITEMMIE T = (Ayuy -
Agpim )/ (Agpgy = Ay ) X 100%
2.3 KT BOSEA KA RAW264. 7 41
MAR 1.2 x10° AR F 6 fLAR, 20k 6 41,50k
25 A AR BTG AR A VT A 0 3 KRR L
) AL, R AN NG RE S, & A 10% BSA Y
DMEM K 52 fiab BEAH I 6 h J5 , &40 2 B H LR
T, IEH A 4T & 10% BSA ) DMEM 3% 5%
W B 20 4 T 10% BSA 1) DMEM 5 3% W +
50 mg+L™" ac-LDL; P4 2541 44 F 10% B #T % & 25 1
T 1) DMEM }5 327 +50 mg-L~" ac-LDL; ¥ .0 i ik
AR B4 45 T 10% 38 0 3 R AR AR 5 & 3 25 1l 7
() DMEM 55 3£ + 50 mg- L~ "ac-LDL; i .0 i ik 1K
R EALL T 10% 1 0 38 Bk v 55 1 24 10
DMEM 1535 +50 mg- L™ ac-LDL; {if .0 38 ik 1K &5
R 45 T 10% 5 0 38 K ik s 7 i 3 25 1 3
DMEM 1555 +50 mg-L ™" ac-LDL,
2.4 [ B 3 ( Western blot) £ il Bax,
Bel-2, IREla 5 H AR5 2 B0 B &2 85 11, BCA
TR G D S AR TR A 4 x B B RESE vh R
AS min, 8 AR TS 10% (1 53 25 5%
Wi e, B 1 B AE 40 pg/fL; 8 ALK, {2 4470 min
#| PVDF i I, = & 2 h, B & — Bt (B-actin,
Bax,Bcl-2, IREla, 1:1 000) , ] 5% BSA fitfil ,4 C
5 1 5% BSA BB (121 000) ARic A BAR i 4 Ak
Yyl — Bt , BCEFE IR H IR E 2 b 0O, #E 1T
B0, H] Image J A 43 #7 IR BEARL, B 20 43 5 FH 259
il 24 h,
2.5 FaAdnEE ARG R TR O Sk
KA an i 4 fhfe 6 fLAR b #e IR SC I R 2 b s,
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IR S EDTA (Y BREG AL A A 22 1.5 mL 55
L300 r'min_]%{,\ 10 min, % 7%, L) Annexin
V-FITC/PT 3G it 51 £ (4 G £, T A Wi o 57 2 7 4 il
(PI 2 pL + FITC 2 pL + binding buffer 3¢ {0
100 wL) , & 60 F 1 h, b HLHT 8% iR £k 22 o
W (PBS) I ANE B 1 mL RFTEY5], EHLIN .
2.6 AN M R A I 40 ML SR-A ) FRs Rt
A K G A0 M 12 Pl fE 6 FLAR L, e BR800 7 2 Ab
PG, LA & EDTA [ B 7 10 e 48 4 i =
1.5 mLE.L 4,300 r-min ~' B0 10 min, £ |37,
PL Annexin V-FITC/PL X G i 551 5 i e €8 T 4F W
BIEVEAML (2 P2 wL + FITC 2 pL + binding buffer
et 100 L), 4 0.2% BSA [ PBS Jiil CD204-PE
PUARBC T DU TAEM (1:25)4 pL, il 4y 22 TH
RTAERIFE 1 x10° 400, % I8 EmE 1 h, -
HUETH PBS % A 2 2] 1 mL RFTH5], EHLIEL,

2.7 geitEorik BRSO oR T SPSS 19.0 it
B, AR v 25 ROoR AR BRI #R
T 2250, A P <0.05 RIRERA G4 L.

3 &R

3.1 AS[El M BE W 0 38 K AR B 245 1% X RAW264. 7
M RIS BB 2.5% ,5% ,10% ,
20% 3xX 4 SRR Gy BORR BE Y 2 I I 4 ) R
RAW264.7 4l & 3 AW A Bt (6,12, 24 h) , 5=
1 2H A,V o 3l Ok PRI 37 2 20 109 ¥ B2 55 24 1l T
AN 6 b w] BY S B4 i 7% S5 (P <0.05) %
38 KR ) R 4 2. 5% Wk BE S 24 I R 4 A
24 h] B & BEAIC A0 L35 J) (P <0.05) , BI4E AR A 7T
H2.5% ,5% ,20% ¥ B 75 24 10075 A 40 HfL 24 h AT
BEAR AN TG 3 (P <0.05,P <0.01) , 41 il 46 i 4% 5 .
Wg 1, 5EAHEWE, KA 10% ik 5 7 25 1
A A 24 b, AN ) o gt aE B

R1 AEREBOEKKSHMEN RAW264. 7 HHE M (i +s,n=6)

Table 1 Effect of different concentrations of Qingxin Tongmai decoction containing serum on activity of RAW264.7 cell line(x +s,n=6) %
254 A EL/ % 6 h 12 h 24 h
2 - 100. 00 100. 00 100. 00
- 100. 00 100. 00 100. 00
- 100. 00 100. 00 100. 00
- 100. 00 100. 00 100. 00
7 37 1 bk AR ) 2.5 104.02 £15.77 101.83 £4.16 104.23 +0.68
5 110.07 £16.90 103.64 £6.67 107.78 £8.60
10 115.95 +7.51" 102.27 +5.65 97.22 +5.70
20 98.69 + 6. 54 108.26 +5.62 104.85 +1.63
Y B Kk ) 2.5 103.50 £7.95 99.35 +3.20 84.90 £5.49"
5 104.63 £4.81 108.86 £5.22 92.42 £9.43
10 109. 64 +6.25 101.79 +6.05 92.62 +4.85
20 110.46 £8.51 110.10 £4.49 91.38 +3.85
T T T Uk kR A = 2.5 110.70 +4.29 107.25 +5.18 87.28 +0.34"
5 101.71 £6.22 108.62 £7.01 98.91 +5.89
10 110.77 £4.28 107.39 £6.26 94.26 +3.14
20 103.62 £8.27 102.97 £1.23 97.94 +1.78
KT 4 1%/ 77 2.5 98.48 £10.78 104.04 +1.52 89.23 £4.39"
5 98.01 +13.26 102.23 £4.96 88.64 £3.22"
10 106.63 £9.33 108.10 £3.76 95.24 +3.83
20 103.15 +6.40 98.05 +7.04 53.05 £3.41%

T Hs Ak P<0.05,2P<0.01,

3.2 RAW264.7 Y RIS WAL 441 & 24 1
TEH AN 24 h J5 RAW264. 7 40 i A4 B 18 S, 4 il

.62 -

1 BE 0 AL R IE  IF 1A 24 ful Sy, ELIW BE fE ) 3%
o DL L.
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A B C
D E F

A B BB C BT FE AR AL 7T 20 5 D. 3 Ol Bk IR IR R 8 4
E. 38038 PRAR ) 20 5 F 3 O RER R e (1R 2 )

El1 RAW.264.7 MR ABI I (85 0T, x10)

Fig.1 RAW.264.7 cell morphology changes(inverted microscope, x 10)

3.3 O IE KRG RAW264. 7 21 i 5 P8 T /95

HEPARK, BERAKNMAT KRB ET & (P <
0.01) ; SHERIZE L, 0 38 kAR AR L o L 77 e 4
A R PR RAW264. 7 s R AP T- (P <0.05)
W32,

F2 FOBERKKRI RAW264.7 B RBATERHNHI (v +5,n=3)
Table 2 Effect of Qingxin Tongmai decoction on apoptosis rate of
RAW264.7 cell line(x +s,n=3)

4 51 ARG B % AT/ %
2 - 4.6 +0.07
LY - 48.7 £0.06%
P HE At 7T 10 19.7 +0.11%
TH 038 R AR 10 25.4 £0.02%
T 0 3 Ji Pk 7 10 25.2 £0.12%
75 0 38 i R ) 10 24.1 £0.08%

S A Y P<0.05,7 P <0.01; SHEBA HEDP <
0.05,YP<0.01(F3,4[),

x4 BB RAW264. 7 41 Bax,Bcl-2,IREla B H &%

3.4 W0 PRI RAW264. 7 41l SR-A ik K
MR 5 A, B AL 2 T 3 Y SR-A
FIK(P <0.01) ; SRR A, 35 O 38 BRIRAIE v
1oy 70 i 4 P ) B AR SR-A 2R 3k (P <0.05,
P<0.01), L% 3,

#3 FOBKRI RAW264.7 400 SR-A RIZFRFM (x =5,
n=3)

Table 3 Effect of Qingxin Tongmai decoction on SR-A frequency of
RAW264.7 cell(x +5,n=3)

415 RSB % SR-A F#ik2%/%
2 H - 19.69 +6.33
T - 52.28 +3.89%
By B F A 7T 10 27.86 +3.59%
T 0 38 IR AT ) = 10 25. 64 +8.38%
T 0 38 ik PR ) 10 39. 06 +2.38%
T 0 3 Jh R R 7 10 30. 05 +4. 23"

3.5 .0 i ik Xt RAW264. 7 4 il Bax, Bel-2,
IREle 8 (ARBMW N  5IEH 4 HE, BRI 4]
BN Bax B R GA (P <0.01) ,FE{K Bel-2 511
Fik (P <0.05) ; SR 40 LA, ¥ O 38 BRI AR L
)42 4 n] B L R AIG Bax 3k (P <0.05,P <0.01);
L ) T B O Bel-2 1R GA (P <
0.01), 5z b BRI g v 3 IREa 8 155
ik A2 R IGO0 3 ik
RA e R B 2 B AT BRI IREle 8 1R 3A (P <
0.05,P<0.01), WFE4,K2,
4 e

TH U KR S R T B R I X 2 AS ) R AR
WAL, B 25 SR, AR YT AS, Hoh oK
2 FEA G IFOA 5 ARAT I I3 i, BEL DS B A
i % B B L TG I 5 AR AE T AR A BRI

IR (v +s,n=3)

Table 4 Effect of Qingxin Tongmai decoction on Bax,Bcl-2,IREl« protein expression of RAW264.7 cell(x £s,n=3)

2531 BB % Bax/B-actin Bel-2/B-actin IRE1a/B-actin
i - 0.15 £0.01 0. 67 £0. 06 0.84 +0.07
LY - 1.78 £0.23% 0.30 0. 06" 0.99 0. 07
B $C AR A 7T 10 0.85 +0.07% 0.50 0. 14 0.55 +0.07%
T o0 388 DK PR R £ 10 1.24 +0.25% 0.58 +0. 11 0.75 +0. 14%
T L 38 R PR ) 10 1.54 0. 07 0.81 £0. 16 0.71 0. 07%
T AL 38 KPR i ) 10 0.95 £0.22% 0.97 £0. 16 0.63 +0.08%
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Bax N . o— — 51 1Ty ZIIMIEXT RAW264. 7 410 o 22 34 58 1) 52 10, 07 % & 36

o2 [ .

IRElc WSS SRR s S R S 130 kDa

ot -

A B C D E B

B 2 RAW264.7 4 Bax,Bcl-2,IREla & B RiL Bk
Fig.2 Electrophoresis of Bax, Bcl-2, IREla protein expression of
RAW264.7 cell

WL 2 TR B IR B AT B 5 O R AT LR
WM, B A 25 IR B, AL R DA, AS e
A P R R R R0 B0 G 1 T B LA 22—, AS
(9 % JE8 | T 51 A HE AT 1 R B BB A o IR I R R I
PR & B AS [ R LS R R LA
PRI S5 45 T Ik AS B9 R ML

g 20 0 T E AS R B RC. B
I 0 Y 04 T 7 9 8 RS T L AR AS B HE R e 0
Wl AS™ . g 2 M T 3 A £ R I R 24K T
SR-A, #E Z KA ALK % ¥ I8 & (A 32 /K (SR-B) |, g 1y
W 12 4K 11 (FATP) 2150 338 ¢ % 1 2 9148 7 I+
25 H A 2 TR 32 U AR % LR AN 2 KR G A 1
B 1 W s B T D B A 35 05 S TR R 400 K P
JRGE B G TS B, E AR R 2 R4, SR-A
S — 2 0 2 TR 4 £, SR-A 75 I 2 i v R
TR A G L0 M 1 406 5 5 N R 11 R [ A 4 A,
F KT 2 R bR A BESE R DK ac-LDL
A A A1 5 i 2 1 AR B 5 g TPH-1 40 i
R R, AT SR-A F kT B g an i
SR-A fy4 il fik % 24 3% ApoE /N BRI 36 7 41 M I g
FAS &g,

SR-A #EH ac-LDL S35 A AR [ B i 75 40
B A IR AN B B TRE Lo 16 £ 380 5 52 4
I 40 i ok s 7L IRE Lo 2 1 40 Py S5 9
i T A E A % S < & A S N U o |
TR 4 S AR & & 1 )2 W (unfolder protein
response, UPR) fiilt & P9 J5 I 37 34, 5 5k 40 f 9 7=
IRE Lo 4088 T 340 c-Jun 40 St 346 19 (JNK) Jf
Wil ik, B — &5 IREL g2 i i S i
F 8 T, Ho £ 4% R B O I 40 MR 2 ( B-cell
lymphoma-2,Bel-2) 215 i 4t T 4 7 Bel-2 % ik,
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