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ABSTRACT

Aim The search for the relation between
macrophage colony-stimulating factor (MCSF), scav-
enger receptor (SR), oxidative modified low density
lipoprotein (OLDL ) and atherosclerosis (As). We
studied the effect of recombinant human MCSF (rhM-
CSF) on the SR passway of mouse peritoneal
macrophage (MPM) and the effect of rhMCSF on cel-
lular cholesteryl ester (CE) accumulation caused by
OLDL.
Methods
were collected by routine method. LDL was isolated

Mouse peritoneal macrophages (MPM)

by density gradient ultracentrifugation, oxidized by
CuCl, and labeled either with 3, 3-dioctadecyl indocar-
bocyamine (Dil) or with "*1.  The binding of Dil-
OLDL and degradation of "**I-OLDL by MPM and the
intracellular content of CE were measured according to
the methods of Stephen, Gold stein and Heider respec-
tively.

Results Recombinant human MSCF could increase

®© REWRHSEBRAH, WX 210008

the number of SR on cultured MPMs and enhance the
binding and degradation of OLDL with a dose-and
time-dependent mode.
caused by OLDL was also enhanced by addition of
rhMCSF.

Conclusions
binding and degradation of OLDL by increésing the

The cellular CE accumulation

MCSF may enhance the cellular

number of SR on MPMs, hence increase the cellular
CE content and promote the formation of foam cells in
the vascular wall.
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R ARV KEAREOEIRBERAGEL AR
TEBAEEAMBEIHKBA TR I AYRELEmR
KERALREROB A UETNAERMBE L HX
BFsMEAYRKERANMEGAEmP A S EERE
Heh, HERR LM AE A L% HNE T
GO AERERmBr G2 £Hh&B,
RIMEAVKERREAHU L PHHEIANT S
HEERER e, A mp AR AHERERS . AT
EXtmpE i HaBETTEdsnkE L 2h&BR
TEAUEE R LAV KERAREQHU S~
MRS AR remBp AR EAY REDKERN
85k be g 5 R

X EXmpEREITHXET,
B bk 88 AL

il & 24,

1979 %£,Goldstein S H R B TE®MH
KA 18 & 32 {K (scavenger receptor, SR), 3£
RTZZERATARFMNEELXAHEEE
A8 E A (low density lipoprotein, LDL) &y
EESE, WMERNBHNBED SZHAREA
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REL (5] B K Y00 45 L DA % W) 5 4 R P EL ]
ES (cholesteryl ester, CE);ii R ER¥. 5
SR # u] 8t & 3h Bk 38 ¥ 8 4k (atherosclerosis,
A )PRRKARERHEREREK. RAUAXSR
REMEAPIHMKRELEASN. A TERAR
SR BFHHER ARSI IRRERAKS
ARALEFERREFCRBHREAEERK
B — o A O R R R T
( macrophage colony stimulating factor,
MSCE)RHZ R TEH, Ishibashi F V5
HTEAANSBE WA EENEETF (re-
combinant human MCSF, thMCSF) g {8 2 A
B A B 4B O BE R 2 BR4L LDL, T &
BHENEAREAER. ZBR{LLDL ZRE
BBIAA SR FIRCE, HAKAIRFE. BX
# B4 4k % LDL (oxidized LDL, OLDL) 5
SR AR BEEMY, BBRUERERN . RHED)
KEREARETFEE.BR E—SEARR
MSCF BEE## OLDL iidf SR RS HHAMA
BEMEESR, TREEAREEREERE X,

LAIMET rhMCSF 3t /B E E & 44
M (mouse peritoneal macrophage, MPM ) SR
B Ew,rhMCSF 3t OLDL Al A
CE BIERMI W, B TGE.

1 HR55%

1.1 #H
EHAERGEEER K EF ChMCSF) b W X

RELDHFRER) HBRB,FH 2X10/g. Dl

(3, 3-dioctadecyl indocarbocyamine) 4 # B Molecular

Probes 2 8 * &,

1.2 H&

1.2.1 JREBERMMIRE W&kEH20gk

ERHAMARER, ¥ Edelson &ﬁ&gﬁg;ﬁ ,

MPM. DMEM ¥ & & 4 15% /4 o i, #f0 pi1b
RRETOUHTHITXR.
2.2 OLDLBI& 4AEFAREELELIRY
- 8 LDL, B A CuCl; £ 4. 2 OLDL.
2.3 Dil-OLDL #1& # B Stephan K05,
1.2.4 " I-OLDL #1& ¥ Goldstein ¥ A 85 % %
%% % 3" ILLDL, B A CuCL'™ 44 & % f &' I-

OLDL. ¥ M % # & 60~250 cpm/ng LDL Z i, #
KR<2%.

1.2.5 RENMERCKEE HxdekISEl
LDL % 1, ¥ # OLDL % 3, Dil-OLDL # 2.5, '®I-
LDL % 2.5,

1.2.6 MPM ®{$44 Dil-OLDL X%  # MPM
ERTAKL4rhMCSF 4. Omg/L &3k KP . E8
AEXRM,UPBSHRZKSE M, %4 F FRK % DI
OLDL fv 0.5% 4 du ik &1 % &5 %y DMEM X . M & R
HEAMGEMNERX T E S v 300 mg/L OLDL,
AC.2h W . REXKLDFEVAMPM R EE 4
Dil-OLDL & .

1.2.7 MPM '™ I-OLDL X # B Goldstein
K. A

1.2.8 SABANEEENENE & Heider 19
XRE#T, FMEEMNERE Lowry 3.

L3 it FEAERANB UG  LR, ARPX
REENHEAEHE,

2 Y#B&
2.1 DIIWDI-FARKEEEZOGRGS
EEARKEEIERONORERECE

Dil f1 DiO-E A REHEEIRE A R
.M 1 (Figure DM 2 (Figure 2).
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Figure 1. Standard curve of Dil.

M@ 1(Figure 1)FIE 2(Figure 2)d[ i,
Dil #£ 10~80 pg/L A HE A, HIKE 5% X
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HEHLX £; DIIFOLDL 7F 100~800 pg/L
BHEHAKESKAESHELX R, BHES
OLDL &4 DIl 4 5% K 41 mg/g.
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Figure 2. Standard curve of DiI-OLDL.
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Effect of MCSF on the bound of Dil-OLDL
of varying conceatrations by MPMs.
MPMs were incubated with DMEM containing
15% FCS with( » ) or without (A) 4. 0 mg/L
MCSF.

2.2 ERHMEZTHIERFNNBRERBES
M4 S DIFRARMKEEEZEAMNER
/BB RS E M A B (MPMD 7E 4 C R R Dl
—OLDL {44 & 18 W& 3 (Figure 3). =k
X tn rhMCSF B, MPM % & Dil-OLDL % 3%
— kMEMRMME SLENRBELE,H

Scatchard EE B B FIF ZH LK X R4 Bmax
% 880 pug/g EH kd B 2. 7X10°mol, i £
rhMCSF Fi# & /5 MPM % & Dil-OLDL #
Bmax X 1. 78 mg/g BB, MM T —fF.kd A
2. 3X10"mol , LB B 83 (& 4, Figure 4), &
A MCSF 3} i ii X % &k 5 Dil-OLDL #J % Hl
AEAK, EEE S MPM REZH
H {2 # % OLDL #7HH.

300

2005

N

0 0.8 C L

B/F (L/gXx0.01>
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B (mg/g)
Figure 4. Scatchard analysis of bound of Dil-OLDL

by MPMs.

2.3 ERABREZNNEFRENNRER
EX MR - B4 N REBEEIEEANE®
MERERE SIS A % rhMCSF
HEME 6 KSR ™ I-OLDL M@
h. 4R RE 5(Figure 5), thMCSF # 2. 0~
8.0 mg/L Bl (2. 0~8.0) X 10° u/L i, {E F 8
B BBV KRR I-OLDL BER X HA
) 2. 2 f(P<<0.001), &4 it2 4L 38, 7F rhM-
CSF #kEH 1.0, 2.0, 4.0, 8.0, 12.0 mg/L
B, AERER OLDL B S5 MAMKHARS
HEER,
2.4 EEBREZHNIEFHECUEREE
EEARNMIEAREEFETNRENR G
NEEEE WA R LGS rhMCSF #1
OLDL BiE AR EE, BRMAKRALSHE
% B¥ (total cholesterol, TC) . JiE F # & (CE),
% 2 A ] 8% (free cholesterol, FO)RI L. &
B LK % (Table), rhMCSF £/ MPM J5,
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Table.

Effects of MCSF (rhMCSF, 4.0 mg/L) on cholesteryl ester accumulation in MPMs,
in the presence of OLDL (50 mg/L)(x+s, mg/g).

incubated with OLDL for 24 h

incubated with OLDL for 48 h

Target 0 day® 3 days® 6 days® 0 day? 3 days® 6 days®
TC 27.9+5.4 38.9+0.5° 44.1+1.6a 29.6+0.3 42.94-2.8° 58.8+4.1°
FC 25.442.1 28.340.6 29.440.3 26.740.3 28.5+2.2 28.1+2.0
CE 2.494-0.23 10.55+0.12* 14.7+1.9* 2.8240.50 14.41+0. 7% 30.7+2.2

@Time of incubated with rhMCSF. a; P<0. 05, compared with 0 day;

TC.CE ¥j$2xf A M, L LA CE ¥ in 8 3%
(4.2~10.9 %), FC XA B ER. M. TC,
CE@imE MCSF i E Rt [ I iEEK M
OLDL MEMBIMER A — R 4%
¥£. %8 MCSF f[ {2 MPM APy H g R H
BHEH.

e
20p

16 |
L4
8 -~

0 4 8 12
MCSF (mg/g)

125|_OLDL degraded (mg/g)

Figure 5. Dose-dependent effect of MCSF on the

degradation of ' 1-OLDL by MPMs (P
<C0. 601).

3 W
ERAMEERNSEE TR -HEEEEK
B, B BT S0 350 5 4 B A 4 A 388 3 A 4 L S
FRRELBEEMARE. EEFXRFRTEH,
MCSF #11E R 55 3h Rk 38 H: 1 fb o ot K 40 AR FES AL
£3%'Y, MCSF mRNA RHEATE As ikt

MK PFRENFLUEEARALERENEFIE

T RERFFSHERFEAVTERARY
MEE, AR R IR, (Bl T MCSF (R4
MRERPEERMAMK, EXXRZERMEN

b; P<0. 01, compared with 0 day.

REHEHABTER.

Ishibashi % € iE B§ rhMCSF §E i@ & 3% hn
AR EZE R4 HEAT SR ¥ E i 6 % M AR R
fEfRZBiAL LDL MIBE IR . AR RAHFE
FHE WA LDL K AL, iE 8 rhMCSF 7] £
MPM 3t OLDL ¥ B K 4 & B Bmax 3% in—
f%,37C 4 h YREMIEEIN 1. 2 f5, BN TC
ER=EXKEMM45%, 6 RIGHM 100% (H
CE 4+ %I tn 4 550 10 %, FC X8I 8%
{£). R MCSF RTREZE (K Py B i 5 Mg 4 B
@i SR 2R OLDL £, FHHA
MNEER. . FEREENEER, AMTRANR
TR 4 B 9 TE L

IR E MK OLDL M 4CE &%
B, EBOXATEHINERREARER DB
¥ 85 Bmax kd A S U EBRHRES K
KEBEATRE" ., KAEORARRE. R
B GECETS B, UGE & TERZ B R B
BREMRUNAH. RARTEMEZK
OLDL MR/ . A SOHRE RNk 5 g
REEES. BT SRERTREN Y
TR,

AKX MCSF 5 As f1X R HAEFERR
F¥:. Shiman %' 1 jE ## Bk MCSF 7
NZW & & WHIHL AN FEFEXTRIREB
Bloo R ELIMBREFEERER . THEKIR
HHHMLDL #3M3K KF T . ¥ MCSF XA
TREHSHEELERE, XFH1/3/AN
3% SR8 FE &K T TR, MCSF A95X #f& ILAS
fERYS LA EEERBRRMER
B, 3t 5 0 0 A0 B o 4% S R 4T B FE XT3 Bk 3
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FEREAL R R R R LB —B. RE
Plik (EZ 2T ) i 5 80 B W40 B R SE D e 8
BEFDTERIERES SHEBIHEE
B, 7 AL 3 Bk B AR SR UK s (B R Bk B
MAZEWARBEN b FRNEHT — K3
EWER R, R RSB R ERBAR, R
#As IRERRE. FH, EKRBR LR
B MCSF ffRE RSB RBERARE AN E
BERRZ —:MHFET LR EF+ ) MCSF 0
Y58 O A A R 8 S AR A PR R 5 Sh R L 45
BSREREIMEM T REED FHEL
Wile & B A9 BRAE J1. Inoue %% ik FI B {54
LDL & A WHHL % Bf 3£ MCSF B &
PR UEBA BT B A B As B HERR . REUISHIKE
Sy MCSF 5 3k B2 Pl &y MCSF 898N A »
1% ¥ 4R ® 30 Bk B S+ MCSF K V- W] RE L 4 By
& As FR R,
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