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Abstract

Objective: To establish a method for forming foam cells from macrophages by serum instead of
oxidized low density lipoprotein (ox-LDL) in vitro. Methods: The macrophages were isolated from
the mice by intraperitoneal injection RPMI-1640 culture medium. The macrophages were cultured
4 h in serum-free RPMI-1640 medium for adherence. Then, the adherent macrophages were added
RPMI-1640 culture medium with different concentrations of fetal bovine serum (volume fraction
of 5%, 10% and 20%) or oxidized low density lipoprotein (2 x 10-2 g/L). The cells were stained
with oil red O following the above conducts for observing the intracellular lipid droplets. The con-
tents of intracellular total cholesterol and cholesteryl esters were measured by enzymology. Re-
sults: Both different concentrations of fetal bovine serum (volume fraction of 5%, 10% and 20%)
and different action time (4 h, 8 h and 12 h) can induce the macrophages into foam cells, and the
intracellular lipid droplets were bigger and even the cells merged together a bigger lipid droplets.
The macrophages membrane was broken and the lipid droplet and cells were lost when the serum
was increased to 20% and the action time was more than 8 h. Macrophages cultured by 10% se-
rum and acted 7 h, cellular contents of cholesteroy and cholesteryl ester increased markedly
compared with the normal macrophages. Conclusion: A foam cell model has been established by
incubating macrophages with 10% fetal-bovine serum amount of RPMI-1640 medium for 7 hours
in vitro culture.
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H K. ) IE & RS RUE E IR E H (oxidized low density lipoprotein, ox-LDL)#% S E W41, &
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Bk LA AL (Atherosclerosis, AS) & GRS H XU /0o &R S 0o i LS9 S50 A AR o R e 1) B 0 3
efihio IRANMZ AS FINRFIEMER ISR, BT AS R, BT T AS IRAE KRB . K
S 0 3 B2 E A R R A B A B LA P R A AR R T B, T B P YA A R i R T I A B A7 45
b, BETT BB FERE AL PR, BT RORE RN, 1 B R TRV AR 5] A0 LA B[ 1] IE
WL, 4 AR I 5 5 i 2K 4 (low density lipoprotein, LDL)AZ {45 H LDL, 1H45EER 52 40 it A AE [
WEVR FE I S BT, AN SRR K. 24 LDL Ak AL UG 25 i 25 1 (oxidized low density
lipoprotein, ox-LDL), HAZAIRBIA SAA T4k, ox-LDL F-Z 4 E W4 - 1 kesE SR A UL
FE NG R 52 A-1(LOX-1)[2] [3]FAE T8 K2 R Pidt il i, o BOR SR HRI, sEme et sl L], B
oX-LDL ] HKHTIA B 1Al S 2H 238 AT & 00 B A, A 2 S 50 M piy O P A7, 0 1) L P L[] 2
i, AE[ERERG A RIG I, S fREb, S DRI AR RGN N, TR BER A 4] [5].

E VR ENE ox-LDL, JERGERAIM, J& HaiH W H N H ) Mo a8, LDL EZ i H
TR L R A R A O sy, BRI U S IE [ B R AR A R LR TRy, &R 2 E A A
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ARIITR, 2 9 E A B ox-LDL[6] [7]. ox-LDL MIfil & #eft R, Prms Xtk &ot, — B sk
SERL. I H ox-LDL Wb AER 8 - MECRAT[8] [9]. ML 2 Fh 1M 2 25 bR £F 4 B 1 5 1T B ) — o 52 2%
FHREY), EEEBKMSM AR A RN, RS OFEER. ol 02, . p-BREH, Hl=
M, SRR, SNEREARS. APl g B R, SHnEEREERES, B
B B AE A NI IR AR ML, 1207 i ISR ST Sk ol R B A T BEATLIRIRIE 7T L K% o 1 i 259 i s S A4 17 — b
PR EEE. 2B,

2. R %
2.1. #8

2.1.1. SCIEEhY
B EYING, 8~12 J8, 1ATE 22~25 g MEMENE, TR EE S B S 92 o

2.1.2. WRFIFLEE

RPMI-1640 57T Gibcos fZF IMiE (100607) M4 T i DU R A4 TREWF ST SRR % B iR
B A AR R ARG R AR W4 O W H Sigma; S AR B RKETTHERALAAF) ;24
LA R =R T CORNING-COSTAR; e JIH[E] B (TC) Az 23 JH [ B (FC) AR IR 77 £ 0 -3 RS S R A
(/NI

2.1.3. {4&F
CO, HiFRAAIET H A Taibai; St RAE H HA Olympus 247
22. 5%

221 MNREEEWRMMS B

FHRES B 7593854 73 3 85 /N RIS, B0/, T BB — M5 A& i 4 135 (1) RPMI-1640
BRI 5 mL, B/ N RUIEES 2 min, #6085 min JER HLEMEN A4S, BT 75%H) L8E R 5 min, B
JEICT RS b, RN NTFIER, SEBURE, 20 10 min (3000 r/min), 3 i, H RPMI-1640
ek i, RN E S 1 x 10° L, Hefh THCH B4 10 24 JLATIRES J#k Py, & 37°C. 5% CO,
R IR IS RPMI-1640 597 4 h J5 0.

2.2.2. SCUg 4R
4N RS, Kdif sy UL 3 41, LILiE RPMI-1640 4H, JEIMiE 2 x 1072 g/L ox-LDL ] RPMI-1640
2H, 5%, 10%, 20%Ij5 RPMI-1640 4, &4H¥ 6 MEFL.

2.2.3. YRRREMEThRER

MRS IF 4 h JE 4, AT SR SEG, AERTIRA RPN BB (10%)BEAL 1 x 1071 L, RIS IR A
R E, 3h BB A, B TR e, PR E A B IR TR AW SR YT N S 4T i B
224, HEEFNRMAIE

M3 24 h s, BUHIE, FEMMIEIEML PBS iETE, JRREYX 3min, HEE IR,
e IR A, B .
2.25. ERLAREMLI O %6

HY O 4T MO AN 5 26087k DA 3:2 B EL AR, #0810 min fEad JEMEH . S 3euk, H PBS 15Uk 3
i, BEK 5 min, BEJG FARFR - B0N 50%01) 5 R EEE E 1 min, W20 O Jett 10 min, £ B -F/KIEVE, 7Kk
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A% 3min, EHRORESCOIREE, BCRBOY, PYEREE T, BRI,

2.2.6. SABEIEZFNFESE E NS ERE

ZAERT, AR PBS Peik 2 YKo HELBIEE 1 x 108 400N 0.1 mi 2R, IRAIZME TVEW. =R 2000
g 25,0 5 min f FIEWAH TEE=IE . B 190 pL TAEMINAGIAR, A0 10 pL REIUFE S . SUhrdEfh. =
XTIV . 37°C M 20 min SR G 7E 470 nm #E4TI5E . ] BCA VM E N A .

3. &R
3.1 HEEFHEEENE

Hi9R 24 h, JRRERG, THITUE, FLAMMGEE, OEY, IRAARNN, 2B, =ME.
AR, Dy e o fim, MREE, ZIONEE. WRE. SRR, ETaEn— i,
W 1.
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KeRiR 2 h 4 3 h ARk, 3 hEHUHBR, K& TKmse, PYEREE . 8T
TR, A BUYTE IR AL B SR R A IR SR AR IR AE ), AFIEH Ty 96.43%, LA 2.
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Figure 1. Hematoxylin staining for macro-
phages after 24 h cultivation (x200)
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Figure 2. Ink phagocytosis test of macrophages
after 2 h cultivation (x400)
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S PN G R LT, AL (. 5TCITE RPMI-1640 4HZE ML, W WA eI %2, HREEIRER
WK, BRI RAEZ, Horah A ROKHE# . S CIMIE 20 mg/L ox-LDL f¥) RPMI-1640 4HAHEL, AR5 %k
N 10%(1 M35 5 ox-LDL 2 x 107 g/L FIY U BT . (B REE M5 EE RN, AR5k 200% 137
PSS E VRGN A R e R PR Rk dEMR DI g, LK 3.

3.4. ANEMEREEIE XS E REL AR AE B & TR AV R0
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A: serum-free of 7-h cultivation; B: 5% serum of 7-h cultivation; C: 10% serum of 7-h cultivation; D: 20% serum of 7-h cultivation; E:
Ox-LDL of 24h cultivation

Figure 3. Effect of different concentrations of serum on lipid droplets of macrophages (oil red O staining, x200)
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3.5. YAREA B ERE AR B EIET S B E
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a: serum-free cultivation; b: 10% serum of 4-h cultivation; c: 10%serum of 8-h cultivation; d: 10% serum of 12-h cultivation; e: Ox-LDL of
24-h cultivation
Figure 4. Effect of different time of serum on lipid droplets of macrophages (oil red O staining, x400)
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Table 1. Cholesterol and cholesteryl ester content within the Cells (x = s, n = 6)

1. MpAREEREMABEEZRERI 2 & (x £ 5, n = 6)

ZH 51 M35 & & TC (umol/g) FC (umol/g) CE L (%)
=HH - 79.94 +3.92 72.86 + 1.07 8.75+3.41
I 10% 145.94 + 2.99 115.74 + 3.88 20.71+1.06
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Y M TS R DL S S8t Yt U T 45 58 BT SR 4t e BV i A, HLAali FE A o

B e EE AR, BA GRS SUMIBESEENIEN, DR IR S, i)
RE. & OIAEERSE, BWEIDIRER MBI IRE, TERARTE SO AR A, B A E R AR S
JAE[11], EMELHH PR ox-LDL A& H i = TE B B i A A ORI, RIS 1 ox-LDL X E
WEAN M ThRE A e E R, AR RPN 7. M) S8 — SR A ENRIA. Mg, 2
HEYH M A G5 A B A, 5 S R A R A T R [12] [13]. TR LI A B4 T 5 SR U T o e ) T3 o A& i
JREE, XEEM G & e DU T s T I, IR A A B R A e A R [14] . TVEARA I M) % e
Z ML O ZLi[15], WL-O J& THRE SR, RIRBMARER . JuiRH, feE TaMhrfass, S
=ReSE PR DT A5 A BN ERAR, BAERR R VMR LUV R O I IR AN GRS, BRI B T
WA T AN IR B, e S VeI 40 i BT S A0, T8 X — R PR IV 15 5 % B 40 i 3
1T 5 R B IR .

FRAE SCHRHRIE[16]-[18] 4% 5256 5 84 (i FH ox-LDL % EMEn e it 715 5, (H/E/E I fE R B 75 10%
M5 RPMI 1640 B 7285 72 I BG4 E, 7EIMZl O Yefuhy, HILE ox-LDL % 10%If1i% i1 RPMI1640
Y AHMOAR T QLTI S, FEEINN ox-LDL 175 5 30 20 4 25 SR A e, Al af 375 o A B R R e 5
W £ Jf Pl 2 6, 385 BT ox-LDL & 10% L35 i) RPMI1640 2 P4 i) ELWE 4 i 4% 5, I\ ox-LDL 5 S A 40
Ji ER T (R P A IS R IR B, SR SR, WOsTHRLE R M i 1 S B A R A A A R A
MO sRas, SR E P ZEH a4 Mg BV Mt T 75 2. TGN & H 2 M E ARy,
RYFENPIANE R PR ZES, SIS G BINA 257, (6 5% EvEgn 475
SAATEATAE M [19] AL [FI/E RIS (8] F , 5 E107E RPMI1640 ZHAH Lt , AN [R]9 B 1) I3 (R AR 43 % 5%,
10%F1 20%)% & 7 h J&, 35774 T 0N, BEEWRERIE R, IRHIERAEZ, o a IR . 10%
(R M35 5 ox-LDL 2 x 1072 g/L (R4 (RO A 53T o AE 214 I 750K P 32 1) 20% ) vtk 5 I [ e 4 AT 958 4 Tl
2. MR ER . M ISR . #H 10% 0575 % B R 4H M A FH AN [ [a](4 h, 8 h #1012 h), Bl A s JE)
FIFEK:, ENMELNH N IR 248K, 10%IM3E/EH 8 h 5 ox-LDL 20 mg/L 1EF 24h (4L a3 R
H(EFHRTE Z T 8 h B, &5 EVEANMA BRE4a /N IR A RIS, BRI, iz, s
T o PRI AR P LI A FE I )L SRR FE A I )1 FH 40 B ok 5 S L UR A0 B AR B, ARSI &5
RR I 10%IIEVEH BRI 7 h 75 SRR n] AR AR SME R 4 MR (R 2 ST 27 R S IR
ST (PRS2 P 1 I ] s A e 2 ] I A AT LY 2H 2 3 T v o SN A AR 4 A P
(140 L] s e T A7, UL P s A EE R A e P K MR AR, SE IR T A B LV 1 S v 4 i 1)
FESYI, R T b A2, B ox-LDL 5 S g i) 7= A 58 i A\ 2R i h Bk AR AL 1)
RIFHLER, (HARSIG S IS 2 A2 m Mg sy, Mms4 kS s iR sh i g 4L & —50 kg
B R SR A e A 7 T4 e i — B 1 TR,

ZELPTiR, 10%PUZEE BG2F S Ve T/ BRI EVEANAE 7 h i SV anify & —Fpbus, @5, &
R AR SME R N T
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