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To observe the role of macrophage migration inhibitory factor (MIF) in proliferation of the human vas-

cular endothelial cell line, EAhy926, cultured in vitro and the angiogenesis assay in vitro and vivo to prove that MIF could promote

neovascularization.

Methods Endothelial cell proliferation promoted by MIF was detected by MTT colorimetric assay.  Anr

giogenesis in vitro was detected by ECMatrix gel, a numerical value was associated with a degree of angiogenesis progression.

Angiogenesis in vivo was detected by the factor (1) immunohistochemical staining, with injecting the matrigel plug in BALB/ ¢ Mice.

Results MIF could promote the human endothelial cell proliferation, stimulate the tube formation of endothelial cells in

vitro, and promote the blood vessels formation in matrigel plug in vivo.

plays a specific role in promoting neovascularization.
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AL P 4R A EARy926!Y B R E AR E
RE¥H K+ 0FF. BALB/c NE W B KL%
e o, thE, R E 25 £3 g DMEM/F12( Gibeo
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Z B X T (DMSO) 14 B Sigma Chemical /A 8], & 4}
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4 U W
S EpucEiN 0
MIF 10 Ug/1, 0. 118% %0.016%*
25 Uo/L, 0. 153% 0. 022%"
50 Lo/ 0.254% 0. 036% °

a N P<0.05, 5=ABALE; b N P<0.05 5 10 ML 41 L
B ¢ N P< 0.05, 510 Hg/L 41F1 25 H/L 41 L35,
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A 4 %ot HEL 41 0.917 £0. 319

SF1 A % R 4L 2. 667 £0. 272°

MIF 25 Hg/L 2.333 +0. 272
50 Ug/L 3.000 0. 272
100 Ho/L 4.250 0. 319%*

a iy P< 0.05, S5BMXMA LR b P< 0.05, SR HZ
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2. B4R EhINE] E TR 5 A I B P R 40 B I & B
MR E K ACHBIPEXT 2, B BT RAE, C 50 W/
L B o R #2 B 40 ) (R 4.

2.4 EREMEFEhINEIEFREMERMEE K
AR A58
AR W %2 % B MIF 2 matrigel plugs H BB & I
BN, B EY), Txy B R ORIV 22 8%
M. 5 QR 7 AH S Bt S 40 5 4 234k 2 B (R B,
X REZET R8N ) N R 4B B ERAE, JLF TR I TR AR, T
MIF 25 7] DL AL 3 2 ) o /8 45 44, MIF 26 4 if 8
FE(6.067 £1.581) B & 2 F B M X R 41 (0. 333 £
0.236, P< 0.01; 4 3) .
A TR

sl “eenh o
Y \ -
[ \. A
-
¥ &
A \4
>\ \

‘\x‘ d ~

3. ERRFBRNINIGEIEFIR#H R K T matrigel plugs &
MEERL (20%) A AR, B A 50 By/L 5 I 4 B #% 240
HIH T2 H kPR N M .

3 e

I #2428 TR A UL Y R i R 28 0 A 2
T HEFE 5 R EE VA AR R P AR BT L I R
DA 52 200 b 7 A AR A A b AN T 2 [, ASHIE T T
K FH R 40 B AR 9 NS 2 YR 4 il &2 EAhy926, 72 H A



952

ISSN 1007-3949 Chin J Arterioscler, Vol 14, No 11

PN 2 4 A AS49/8 4t i 44 58 T 15 21 1) —Ff 7k A4
i, BE R B R R, RS 2 24 e

Yang 25" 3 38 B 41 A\ MIF 78 /R KWK & (0. 1
ng/L) it BEAE3E P R 20 RS 4, I 2 7 B AR 1, MIF
TEAA A 471500 iy A A O (1) I AR Al 1R B () 4
F, LB F i 8 75 5% 2R 3k i Rz 4
BN ARRFATAFSE T MIF X —ER . I P 2 4
FRLTE R /0N 3 5 ) 2 37 26 i A 0 SRR, I 5
FEFE R — A% 25 BRI AR, 45 4 B R B L IE R
SRR K FEB 18 B A R AR K I R MIF
MG RBERNE R B2 5 7 4081 5 A 5
PR MIF 78 N 56 7 P 45 iz i o AN B 7% 1 1T 971 i e
HH A TR IA, 7E 5 3, VG 40T R R b 8 400 e [ ) AR
HAE R R B i R R ALY . ek
LA 2453453 5, MIIF 6 NI P9 B2 20 i A TS P B2 I
b R A0 BT e A AG DU 2, Ui BH MIF B A 4UsE M
Y TERIVE A . X B BRI R AT S R—3%, &
B MIF B (23t ) R N3G e - 2 5 7 8 A Rl i
B T FE

) Jok 345 5 B A 9 b 3 L R 28 I 4 i, B
ML P R 0 R e P LA A . 303 ik P e 1)
BEYFEA 5 IR W N KB kR A MIF e € 0] B], & 30
TENPRN 20U MIF 1) 32 22 B A% K P9 B 40 i, 4y
W MIF (1) 2 AN B 5 BE B 1) 3 B 25 VI AH 95 Chen
S TG 5 R IR 2 i S R R AL AR I v i v
AUk, B AR L B A 3R N2 100% o Jeziorska
LT (I TR B AR 5 I B 34 S A Il AE B ik
PN TR i, S EL e BT B 58 B S5, e A o K s
JRAZ U BN Fe e BB 3 37 AR 1 A 5 BBk PN 485
ML) o3 AT — B T a2 5R AR R R R, JLIL =2 M
BE SRk 2L B A 1Y . Moulton 2™ BT 5815 R 4y
LA I A A A0 ) 771 TNP-470 A1 Endostatin 1F FH T
Ik AL S AR B B R B T E R R m R /D BR
IR MNIBIT H S B RRIESE T I A B B KGR
FEMEAL R B R B SCEER & . [H Ik, MIF 15 5 if
AT RE R S EBER A RR E B . AT
Y FH 22 DR 6 3 R AE AR AN F 78 MIF X6t P9 52 40
HH I AR RO G 3 TR 3R IA B VE F, R MIF i 328 if
RN AL R 30 Rk o R AL B P 5 2 B
FEMIF %o 30 ik 516 B A5 40 B B py 14 1 85 26 BRD #2 0E
EipA S

[ &3 3Rk

[1] LinSG, Yu XY, Chen YX, Huang XR, Metz C, Bucala R, et al. De novo
expression of macrophage migration inhibitory factor in atherogenesis in rabbits
[J].  Circ Res, 2000, 87: 1202208

[21 &k, F o, BEREAE. B R S0 742 3 BRI R AL g
ERBFCEREL)].  F Babkatfede &, 2004, 12 (2): 238240

[3] BugerKentischer A, Goebel H, Seiler R, Fraedrich G, Schaefer HE, Dimmeler
S, etal.  Expression of macrophage migration inhibitory factoe in different stages
of human ztherosclerosis[ J].  Circulation, 2002, 105 (13): 1 561-566

[4]  Schober A, Bernhagen J, Thiele M, Zeiffer U, Knarren S, Roller M, et al.
Stabilization of atherosclerotic plaques by blockade of macrophage migration inhibi
tory factor after vascular injury in apolipoprotein Fr-deficient mice| J|.  Circula-
tion, 2004, 109 (3): 380-385

|5] Nishihira J, Ishibashi T, Fukushima T, Sun B, Sato Y, Todo S.
migration inhibitory factor (MIF) : Its potential role in tumor growth and tumor- as-
sociated anglogenesis[ J].  Ann N YAcad Sci, 2003, 995 (2): 171-182

[6] Amin MA, Volpert OV, Woods JM, Kumar P, Harlow LA, Koch AE. Migra-
tion inhibitory factor mediates angiogenesis via mitogerractivated protein kinase
and phosphatidylinositol kinase[ J|.  Circ Res, 2003, 93 (4): 321-329

[7]  Jeziorska M, Woolley DE.  Location neovascularization and cellular composition

Macrophage

within vulnerable regions of athetosclerotic plaques of human carotid arteries| J] .
J Pathol, 1999, 188 (2): 189-196
[8] Tracqui P, Liu JW, Collin O, ClementLacroix J, Planus E.
endothelial cell line proliferation patterns based on nutrient-depletion models: nr
Cell Prolff,

Global analysis of

plications for a standardization of cell proliferation assays|[ J].
2005, 38 (3): 119-135
[9] Weidner N.  Current pathologic methods for measuring intratumoral microvessel
density within breast carcinoma and other solid twmors| J|.  Breast Cancer Res
Treat, 1995, 36 (2): 169-180
[10]  Yang Y, Degranpre P, Kharfi A, Akoum A. Identification of macrophage mi-
gration nhibitory factor as a potent endothelial cell growthr promoting agent re-
leased by ectopic human endometrial cells[ J]. J Clin Endocrinol Metab,
2000, 85 (12): 4 721-727
[ 11]  del Vecchio MT, Tripodi SA, Arcuri F, Pergola L., Hako L, Vaiti R, et al.
Macrophage migration inhibitory factor in prostatic adenocarcinoma: —correlation
with tumor grading and combination endocrine treatment-related changes| J] .
Prostate, 2000, 45 (1): 51-57
[12]  Takahashi N, Nishihira J, Sato Y, Kondo M, Ogawa H, Ohshima T, et al.
Involvement of macrophage migration inhibitory factor (MIF) in the mechanism of
tumor cell growth[ J]. Mol Med, 1998, 4 (11): 707-714
[13] Ogawa H, Nishihira J, Sato Y, Kondo M, Takahashi N, Oshima T, et al.
An antibody for macrophage migration inhibitory factor suppresses tumour growth
and inhibits tumour-associated angiogenesis| J] . Cytokine, 2000, 12 (4):
309-314
[ 14]  Chen YX, Nakashima Y, Tanaka K, Shiraishi S, Nakagawa K, Sueishi K.
TImmunohistochemical expression of vascular endothelial growth factor/vascular
permeability factor in atherosclerosis intimas of human coronary arteries| J] .
Atheroscler Thromb Vasc Biol, 1999, 19 (1): 131-139
[ 15]  Jeziorska M, Woolley DE.  Neovascularization in early atherosclerotic lesions of
human carotid artery: its potential contribution to plaque development[ J].
Hum Pathol, 1999, 30 (8): 919-925
[16] Ross JS, Stagliano NE, Donovan MJ, Breithart RE, Ginsburg GS.  Athero-
sclerosis and Cancer: Commom molecular pathways of disease development and
progression| J|.  Ann N Y Acad Sci, 2001, 947: 271-292
[17] Moulton KS, Heller E, Konerding MA, Flynn E, Palinski W, Folkman J.
Angiogenesis inhibitors endostatin or TNP-470 reduce intimal neovascularization
and plaque growth in apolipoprotein E-deficient mice[ J].  Circulation, 1999,
99 (13): 1726732
(Mgt SR





