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[ ABSTRACT ] Aim  To detect the development of monocytes (Ly6G ™~ CD11b* Ly6C" and Ly6G~ CD11b* Ly6C")
and proliferating macrophage in atherosclerosis of ApoE "~ mice. Methods We randomly assigned 40 ApoE ™"~ mice
into high-fat diet or normal chow diet group, which were sacrificed at the end of weeks 2, 4, 6 and 8.  Lipids of aortic si-
nus were stained with oil red O.  The macrophage and proliferating macrophage (¥4/80 and Ki67 double positive cells) in
plaque were detected by immunofluorescence staining and confocal microscopy.  Flow cytometry methods were used to ana-
lyze the proportions of circulationg monocyte subsets. Results In the formation progress of atherosclerosis, aortic ath-
erosclerosis gradually aggravated with high-fat diet over time.  The total macrophages and proliferation macrophage density
showed an increasing trend before the first four weeks with high-fat diet, which reached a peak at the fourth week.  Before
the first six weeks with high-fat diet, the percentage of proliferating macrophage and macrophages density were gradually in-

creased and reached a peak at the sixth week.  The proportions of cycle Ly6C" monocyte was increased with high-fat diet

time passing. Conclusions In the development progress of atherosclerosis model, the proportions of circulating
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Ly6G ™~ CD11b* Ly6C" monocyte subsets gradually aggravated with high-fat diet time passing and the increasing is consist-

ent.  Proliferating macrophage density reached a plateau at the first four weeks.

kol HEE AL ( atherosclerosis, As ) &4 22 0 i
A s BRI, BT As BEBREA TR 4 J A
LR EON A LU PR A SobE sl am 2 4 AUk | 2
PR E SRR 2 — B/ B A A A A0 A Y
FERRANA WIS I, PR AT R AE As (1
RAERRTNE ECEEMMEHY . BRI R
PEHLPY F WA 32 Bk (AR ER G A% A
A& X EL R AR IR AR SE , T A il s 7R £ 50
JAR R B BEER P A7 76 B W A FR R B4
HR 7E As BEHGHA TR JR ) A2 rh B Jmy G 5
Wik 200 0 1) 230 285 728 Ak DA R 5 008 B S A% A i IV A ) O
F A WARE , R IABET R H B IR IR 155 ApoE
LR EBR ( ApoE knockout, ApoE ™"~ ) /INFUE B As,
Sy S AGHI BB A B L A0 L (F4./80 F1 Ki67 BLFH
PEAN A ) %5 B DL K AE BR BA% AN JE T AF ( Ly6G o
CD11b* Ly6C"F1 Ly6G ~CD11b * Ly6C") H. {41 it 3 45
A, NI HE— DR B B R A TE As AR K
e R YE R

1 #RTEE

1.1 EEMEFRF

i 3\ 28 48 1L ( Cytomics FC 500, Beckman Coul-
ter, USA ) ; %% ot & 4% % ( ECLIPSE 80i, Nikon, Ja-
pan) ; ¥ 3 4 K & B 8 (TCS SP8, Leica, Ger-
many) ; 7K & ¥ F HL (CM7500, Leica, Germany ) . 7t
CD11b-PE , 4t Ly6G-PerCP/Cy5.5 #1 41 Ly6C-FITC
4 B Biolegend /2 7 ; 4t F4/80 4 Ki67 ¥ @ Abcam
N8 FITC #7380 3 45 /N B Z 40 . TRITC #7138 W
F & ZH W B ImmunoReagents /A & ; Mounting medi-
um with DAPI 1§ B # 4% & #F A8 ;4 O 1 B Sig-
ma /A B 3 E AR BN E o4k s Bk R
W% Xw[5],
1.2 K

40 2 ApoE T UNRL HEME R E 22 ~25 o, 1 B b
A RA L R S A RN FTIES  SCXK
(7%)2102-0001 , 525557 #4724 DNA Al 4 46 4F
1.3 B¥EBEFI & FRARR R E AL

MK DNR 2N EF R A e BRed, 2
AT 24,6 08 BB, FMKEEH R KK @D
3, PBS w5 I i, E 21 KR # E 2 mm A BB
JE,EEACE T4 %X FATHET 2 mm & EHEQ

RE GBS R L PBS MF R 2 ~3 K, BE
30% B B REVE R E T UL, OCT &3, Wk A 91 Al
YA, BEHRS5 pm, —20°C 57,
1.4 M40 #fE

BRENTEHATHT O e ELFRMH
FTREHMSF TR AR EFRE(EHIA), XA
B 1% 247 2 % (Image Pro Plus, IPP) 11 4 3 3 i A7
i BT E AR, R R FRE =R TR/
A % 7 T E AR x 100% 77
1.5 GRERXEE

1 %2 % %% ,19% Triton X-100 # JE 20 min,
Wy 3 o ¥ 2 F 20 min, Am )\ ok B AT/ B 4G F4/80
(1:100) F1 %40/ B % 0 Ki67 (1:300) ,4°C & 1L
&K B Am AL ZE 4 & TG, TRITC #0241 & R
IgG,FITC, £ B8 & 1 h, 4 DAPI B9 [ % X 3 A 7
HA(HEIB A1 1C), & A Bt £ Kk
EHMEHBENENE S @5 B i %&
R EAR B A E S AT E =B
25 J SR B 7E B A B B/ 3R T AR (mm)
1.6 FRAHABAREMEIR Ly6G - CD11b " LyC" B
A% 40 B 0 B £ 45

% PRSI F BT A 2 ST i 7 kAT A B
100 wL 30 %F 2 it jm N Ly6G~ PerCP/Cy5. 5, Ly6C-
FITC .CD11b-PE, 4 8 4+ & % o R 4T 8 41, % 5 3
A E 15 min, 8\ 600 wL 20 48 1 2, E AL
M 2B),FlowJo7. 6. 1 24 247 it R 48 ML A 2 &
Ly6G~ CD11b* LyC" ¥ 4% %40 il T # W & = Ly6G~
CDI1b* LyC" 2 4% 4}, T B/ 2 4 20 . %% x 100% ,
WK A 2A,
1.7 HitEHH

K Jl Graph Pad Prism 6 347 4 i1 % 24, $ 4%
Flx s &, &4 18 8 Two-Way ANOVA 447,
PLP<0.05 h ZRHALRITFEX,

2 # OB

2.1 BRRETHHE KR As REHRRE
IER RS 2 25 8 A sk A 15 5 43 )
$90.3% +0.1% 0.6% +0.2% .1.3% +0.7% Fl
2.3% +0.7% , "] WLFH & AF 8 138 N ApoE =~ /IVER
Al HRIERE As BEHL; R IR IR B 4155 2 JH 225 8 JAl 5l
ke AE AR E 200 3.8% +0.5% 11.3% +2.9% .



26

ISSN 1007-3949 Chin J Arterioscler, Vol 23 ,No 1,2015

33.2% +2.0% F148.4% +2.4% , 7] WG % =I5k
BRI P A R 2 b SRk Ed
HIEWIRE A SRR T2 4 FIF A S
TR (P <0.001) ; BRI 2 3h Dk ope 75 # B2 5F
4 JF552 LA 6 Ji 55 8 55 2 A 5 4 H
M AH G 2F 2 L (P <0.01 37 P <0.001; &l
ID),
2.2 SEERETHHEENEKIRED As BER K E &K
Wz EHHET

IEH IR 2 I ZEA 8 JR W 4 i 2% i 43 )
J9 4297.9 + 182.8 A/mm’, 4951.9 + 244.4
A/mm* 5537.9 +383. 3 I/mm* F1 6337.9 +248. 4
A~/mm? |, AT UL B AT 3G 0 BB P 10 A 2
UGN = AR IR E AL 2 A 25 8 R BE N B
it 25 BE 43591 K 5768. 6 +376. 4 1~/mm” 9465. 8 +
307. 6 1~/mm’ 7355.5 £522.7 ~/mm” F18813. 1 =
973.5 ~/mm’ , W] WLBEHR P I 400 % R A 5 R AR
B8 4 ARSI, 5 IR IR B L EEH P B G2 i 2%
JE 5 IE R 4 B ) SR LU B Ge it 2 B (P
<0.001) ; = BRI AL BEH P B W i 2% 56 6 Ji] |
558 JE S 2 A LL 5 8 TSR 4 A LI A G
Pt X (P <0.001; & 1D)
2.3 BB ETHEE KR As R A HEIE
E R4 E N shS T

BOCHAR LR B A R BoR |, 16 (28 DAPI
Fric 4l MuAZ T & 5, sk FITC ARic F4/80 ff
WO DO, 20k TRITC ARid Ki67 Fr & #et, —
BRI R IEE — 1> 20 3 DU 1 B Ay 34 5 I oo 2400 L (1]
1B) . IEH KB 2 JR B 8 JR G5 F W5k 41 it 2%
FEAY B h 222.4 + 37.2 /mm®, 306.0 £ 55.5
A/mm?® 387.4 + 41.2 /mm® Hl 477.2 + 34.5
A/mm? |, AT UL B 2 AT 035 0 BE B P I A 2
W2 BIRREAE 2 RN 8 J8I 14 FH F 0 20 i 2%
By 5 A 425.2 % 64.8 A~/mm®,922.6 + 26.7
AN/mm?® 815.6 + 40.1 4~/mm”> Fl 830.0 + 61.6
A/mm? LRI EA T 4 R ELATE, SR
TR ZE 1 B 1 4 % B 5 OE R AR A 4% B ]
A G275 L (P <0.001) ; & IR IR £ 41 1 5l
E WA B 5 4 J 55 6 i 28 8 JA 55 2 JEAH
e 56 2B 8 55 4 ML AS T #E (P
<0.05 8 P <0.01 3¢ P <0.001;& 1D) ,
2.4 BEERETHHEENEKIRE As IR N IEE
EEAMZEESERMARZEER N LS

IEH LA 2 R 25 8 JRI B A 1 g 20 if 23
5B WA % EH o 5.2% +1.0%

6.2%+1.2% 1.0% +0.8% M 7.5%+0.7% , "] UL
W 25 A 110 184 O B0 e ) I 0 i o S G A
NP A o e s I AR IR A 2 R 25
8 JEI 5 I g 4 L 285 55 I W A i 8 R 0 L 3
H7.30%+0.8% 9.80%+0.3% 11.1%+0. 9% Fil
9.5%=0.8% , P @ IR IR 20 T4 6 e, &
PR 2 1 B v 240 L2 R I 0 L R
b SIER R EHM LA S8 L (P <0.01);
R R EKCE 2L 4G A W A % R S W A R
IYELEE 4 T8 A6 JE A 8 RS 2 M LA Giit e
HE X (P<0.01 5] P<0.001;%1D),
2.5 BRERETHEEEIR LyoG ™ CDI1b " LyC"
BiZMaT B L ENET

IEWARE S 2 A 25 8 J5 PAA 4N i W R L
S9N 50.2% +3.4% .50.0% + 3.2% .52.0% =+
4.6% M 53.2% +3.7% ;IR B 2 A ZE5 8
PARZZNAE A RE FLAE 43BN 62. 6% +3.9% 67.6% +
4.7% [71.5% +5.5% F176. 4% +6.5% , 7] VLB &
PRERCED i [] B 58 i Ly6G ~ CD11b * LyC™ 4% 41 ity IV
HEELEBWHE R, SRR E4 Ly6G~ CD116 " Lyc" ¥
PR A HUAE 5 1E 8 I A HE A S22
(P <0.001) ; & IRIKE2H Ly6G~ CD116 * LyC" B4
MO RELL IS 6 JA S5 2 AL 28 8 A 555 2 JA
554 FMIA ST ERE L (P <0.001 58 P <0.05; &
2),

3 3 iR

BOE BIESE B, As T8 G A2 v oy e 1 46249
IR 3 A 122 i T 475 5 B A AN S S Ry 3 I I 4
FfLi A FRIG B, 51 S BE B oy B s 4 i ik agE—
ARG T R A X — R B/ E A
JA T S SN B SR AR AR e AR O AT D B
/EWEAIMITE As 1R A R R R 2O AR
MY ARBRE R R IR AR & IR ApoE T /NER
T As BT I XoF 3 B IR S 1 9 B 2 R BR B
AR s S MR, B IR I 4 JR S )R
IV A PR ESORITG B s 200 B 5 B A, O 5706
AN Z ) JE W 0 0GR AR ST 45 2R % T ) 2k
LA I 200 B A 30 R DI 5 EL A S

/)N B P B A0 L 1T 3 S PR AS T - 5 AR
4RI (Ly6G ~ CD11b ™ LyC" BuA% 40 i ) Fn Al 45 iy
PAKZANM (Ly6G~ CD11b* LyC" Bk 2 ) 1" | Hirp
Ly6G ™ CD11b * LyC" Bz 240 g S B 4 48 B A
2 A PR TR o IR RAMEA T, oAk A A2 AL



CN 43-1262/R " [H sh ik igEfk

2015 455

23 51

27

=R R E2R

t g
D 0 ade ¢ 12 £ ade %15
50 E ad ad ¢ 10 ad adf 7 ad
— 40 ade < 9 ade R E‘E 107 ad T
W P x H
;K?g ac - 96 - %0 LEJ
" \)_i & 4 %5
R 10 z 3 B 2
H 5 Q 5‘2 g
‘P e o e Bleose Lsose Lo o o o
0 " 2N 0" picy 2 % < 2 " 0" 2 & 0N 2 2 !
T U PR B Pe e e

1. EFPRERELE

B E e S P<0.01,d H P <0.001, 581K

Figure 1. Pathological staining in mice aortic sinus

FE 1A R SRS O Yot 1B St vhr 38 A b e Rl 0 8 8 e e € 285 SR (4 2R 7480, 41 (8
A Ki67 , AR A ) B 1C R BB I S e 2 e R, B 1D AR T4 R, a kP <0.05,b R P<0.01, 51F
FUEE 2 B e S P <0.01,f 9 P <0.001, 5 &80k

A ok

BB 2L AR N ]

B 4 LR,

A C
1K1 1K 4 107 .
i 32 OEFERITAH
109 Lyec = 10 mmkiras
Q 64.6% = acd
cbipr | T = 80 .
39.1% | (107 # a
] 2 Ly6C® E 60
20] 35.3% = t'
] X
SRR ﬁ 40
... 0 —rrre—rer A —_—
10° 10 102 10° 10° 10' 102 10° 0 200 400 600 800 1k € &P f B
Ly6G-PerCP CD11b-PE SSC L
B
ERRRA mIER R %A BRI RE4RE IR R 6/
10° 10° 10° 10° 10°
[$) Ly6C" Ly6C" LyeCn Ly6C"
£ 52.9% 0 65.3% 1 67.2% 10° 73.8% 102
o | 10 f :
3 Ly6C® 10 Lysct 10 Ly6C* 10 Ly6Ce 10°
i o, . % o,
10° 47.1% 100 ° 100 32.8% 100 26.2% 100
0 200400600800 1k 0 200400600800 1k O 200400600 800 1k O 200400600800 1k 0 200400 600 800 1k

B 2. 7z YHRE AT B 4% 40 Al 0 B Lk 451
0. 001, 5 IE H AR B 4H A LI i) o5 e %83 b oA P <0..05,¢ S P <0. 001, 5= gk

SsC

Figure 2. Peripheral blood monocytes subsets proportion was detected by flow cytometry
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