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WE:BH WU E AR s M 7 (MIF) XA 45 I 98 40 M0 5% 58 A0 i 48 52 . 75
o DU A () ¥k BE R BT MIF B 44 ( Anti- MIF ) %F A HCT-116 25 Jiz Ji 20 M bk 385 58 K 0] 1 %8 P9 B 4t e A & [
T (VEGF) g RiAm , £8 100,200,400,800 pg/L Anti-MIF 43 HCT-116 40 48,72 h)5 , 40
58 B A7 BP0, S ) - 50 2 AR . 100,200,400,800 pg/ L Anti-MIF 4b# HCT-116 41172 h
S5, U AN A AN B TR Y G/ G AN e A Ay R Bt LS AN G /M AN o T R 5 9
X HEALAH L, Anti-MIF /£ F] 72 h J5 VEGF & R B U R W8, IF SR SR BE (P <0.05), &ie  MIF
Z: 598 1 40 MR A K TR BT, 9T T BB A VEGE 52 m Jigs 1 8 % i, M AE 45 e i R b R #EFR ZAE T .
[ P ELESNRFE,2008,17(4) :350 -354]
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Effect of macrophage migration inhibitory factor on cell proliferation and

angiogenesis in human colon carcinoma
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( Department of General Surgery, the First Affiliated Hospital of Chongging University Medical Science ,
Chongqing 400016, China )
Abstract ; Objective  To study the effect of macrophage migration inhibitory factor ( MIF ) on cell proliferation
and angiogenesis of human colon carcinoma. Methods  Effect of different concentrations of Anti-human MIF
antibody ( Anti-MIF ) on cell proliferative and expression of vascular endothelial growth factor ( VEGF ) of
human colon carcinoma cell line HCT-116 cells was examined. Results  After HCT-116 cells were exposed
to Anti-MIF (100,200,400, and 800 pg/L) for 48 and 72 h, HCT-116 cells growth was strongly
inhibited in a dose and time-dependent manner ; After exposure of the cells to Anti-MIF (100,200,400,
and800 g/ L) for 72 h,FCM analysis showed the ratio of G,/ G, phase cells increased , and the ration of S
and G,/M phase cells decreased. Comparison with the negative group, the expression of VEGF after the cells
exposure to Anti-MIF for 72h were significantly decreased, and was in dose-dependent manner ( P <0.05) .
Conclusions MIF participates can modulat the cell growth cycle and can affect tumor neovascularization via
VEGF. MIF plays an important role in the pathogenesis of colon carcinoma.
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E W 40 fits 32 3l 1) 1 B 7 ( macrophage migration
inhibitory factor, MIF) i1 3 fk T 40 il 7= A=, K H A
DA ) 2 0K L W A S B N TE B R R K M R
I3 HR A A I 20 P SR A 44 o H R B
FERW] MIF 7EF 2 Mg P # A Bm Rk, R A
FIREZ 5 g i I 4 AR R I AT R . HH A
BT I w5 R 58 4 B W] o SCRR IR T8 I N R AR K
P ( VEGF ) [y %35 5 8 /K oF MIF 2 0E A ¢
A S B TEWLEE BTN MIF $T 4K ( Anti-MIF ) X 45
I 40 L Bk HCT-116 3% 5 () 52 i 9 38 1 4% U VEGF
FE A0 M A AR IR LA M R R LRI TR E .

1 MBI E

1.1 ##

1.1.1 £ %X 7% RPMI-1640 k733 Ji5 4~ 1m0
I B e 22 (MTT) Iy 5 & PRI AE 2 A\l
VEGF ( %t ) F1 Anti-MIF K 3 [ R&D A & 72 5 o
1.1.2 @miez AN&WmeEAM (HCT-116) R
B T PR R Bp R 2 B il F 9

1.2 ZLWHE

1.2.1 @mp3i HCT-116 404k % B85 5 F
S 10% a4 M A 1 x10°U/L HFHZ & 0. 1g/L
WEFE 2 RPMI-1640 ¥ 33 p B F 37 C,5%
CO, & FE S At F BE (%) CO, 8 3kt 3% 3% 48 N 15 5% .
FH0.25% Ji 2 F B A A2 A8 B X EE K
211 DR S R

1.2.2 MTT e & 54k BUAMLL 1 x 10" (R
JEHERD T 96 fLAR T, B AL 180 wl ;24 h 1F 4 g i
BE J5 A M B2 2 100,200,400 ,800 pg/ L [ Anti-
MIF, &L 20 pL, HPMWE R 12 M8, TR
3ML, 4B FE & 24,48 ,72 h; A FLAIMA 5 mg/mL
MTT ¥ 20 pL, 462207 F 4 h 55 H B &1L
A 150 wL — H FE 7K ( DMSO ) , & 3% 10 min , fif
L2 S 70 00 U A 5 O B B Bl Al i Y s 3 AL R AS
T2y ) i ok BZH o B AR AL DN AE 490 nm &b Y W OG
JE 5 HCT - 116 M 3, Mm% = (1 -
SEUG 2 - B H/ X B H) x 100%

1.2.3 #8452k ai) %m & m etk
VEGF &y &35 H4IEFFE R 1 x 10°/mL, D)L 4 4L
5mL M T 6 fLA; R E AR 120m
SEZRBAMRMOCHEM LW ZIE R 3 K, &8F
37 °C,5% CO, ¥ BE X 4 A% i 1) CO, 18 & 35 5%
RN FR . RKig% 24 h fR 40 G BE A= K, WBR B
FRW, 43 W A2k B Ol 100,200,400, 800 pg/L
4 Anti-MIF f) RPMI-1640 £ 32 3L, I A MY
BB X BR A, B AT 6 AN FEAR L 4k 2R B %
72 hjg B B R, DLW R Eh % vh W (PBS) bk,

4% rhvk B [ e, BRI AR 2 h 5 U, % VEGF
B g% 20 A0 1) & 0B P SR AT L 5 . VEGF S g
B
1.2.4 mp B n B H M T 100 mL
R Feofich, B5 9% 24 h fF 40 i WG RE S S 40 ff BE SR
WO I A 2 % 43 51 05 100,200,400, 800 pg/L
i) Anti-MIF | 3 3% B M X) B8 ( PBS 3% A8 & Anti-
MIF) , B4 F47 3 DREA . B3R 2 72 h, 4 ]l
A1 x 10°/ml 4 M B . B0 7 3L B O A
80% VK L WA %€ , BT 4 CIRAFTFKE . A I Al 72
O3 R 5] TR KW, PBS Uk A £ WE S N OA AL Y BE
(PL) Be3, 3k O 4 5, 30 min, H 43 20 B¢ 42 3 =X 40
L ASC b o 4 A
1.2.5 % 9% ¥ i ( western-blot ) # 0| VEGF & &
aykaa AN B R R 1 x 10°/mL £ Fp F
100 mL 55 b, 15 9% 24 h £F 240 g 0 BE J5 52 1
FE W OJE R AR AW E 100, 200, 400,
800 pg/L ¥ Anti-MIF 55 5% 0, % B ¥4 % BR ( PBS
WA Anti-MIF) o 4k 2 K557 72 h j5 B, 5% 1
W, MmO A M R R R B R TP OBR R SR
(PMSF) , & T oK B b 58 43 #3 2) W 46 40 g 30 min ;
BB .OHL 2 500r/min B0 15 min J5 05 B
WAE AN B B AR AT T 9k K b & Smin ff
PG AT T e BB AN A AE T B RN
Tk 24 ( SDS-PAGE ) & Ji¢ HL Uk , SR 5 F % 22 i TR &1 4
B Es A 1:800 i B VEGF (fe4t) ,4 CHEE
B IMA Z 80, EWEHF 2 h, DAB i (4 0 %2,
1.3 ZHitF4E

75 B DL B R B B (arithmetic mean ) + B #fE 2
( standard deviation ) &7~ o #( 38 K B SPSS 13.0 4
AT . P <0.05 HERA B E M,
Western-blot 45 12 F] Quantity One [ % 43 81 8 1
HEAT R BEAH 53 7 o
2

# X

2.1 Anti-MIF 3t A\ 45 B4 & HCT-116 £ f (9 #]
%l 1€ B

Anti-MIF X} A 45 7 9% HCT-116 2 41 g A4 K 19
P04 VR 2 A B 0 AR - s R R B E 2
W BE 1 15 R0 A R IE ) Y RE 4, 45 i g A8 Y A
KA AT B S, G LA 800 pe/ LR 72h 41K
HF(HR),
2.2 HCT-116 48 ik VEGF gy R

Anti-MIF XJ 2 il 0 VEGF (1) 3% 15 45 B & 41 46l
ER, HRIKBE A Anti-MIF 57 & 59 35 oo 2>
(E1-2),



352 b E AL E $17 %
R 1 REMEE Anti-MIF ZEA &) [E] % HCT-116 ZHMEEFIHIEH (n =12, x £5)
24 h 48 h 72 h
WEEA (pg/L)
AfE Mm% ) AfH MilA(% ) AfH M= (% )
0 0.975 £0.047 (-) 1.157 0. 054 (-) 1.277 +£0.0453) (-)
100 0.965 +0. 036 1.02 1.132 +0.046 2.16 1.212 £0.0410» 5.09
200 0.937 £0.058 3.90 1.078 +0.058"-» 6.83 1.112 £0.056"» 12.92
400 0.891 +0.067"-2 8.62 0.946 +0. 04813 18.24 0.844 +0.046")-%) 33.91
800 0.826 +0. 05413 15.28 0.715 +0. 04413 38.20 0.593 +0.038"-3 53.56

H:1) 5 Opg/L 44, P <0.055 2) 5 E4LILAL, P <0.05;3) 5 R4 UL, P <0.01

1 VEGF [y#ik( x10)  A:FAtE4L; B:100 pe/L 41; C:200pg/L; D:400pg/L; E:800ug/L

B2 VEGF [ik( x400) A:BIVE4]; B:100 pg/L 4; C:200pg/L; D:400pg/L; E:800pe/L
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2.3 Anti-MIF X 45 i7 2 20 B ) 5A i9 % i

Anti-MIF /£ 72 h Ji5 240 i Js) B9 20 A 52 ok B AR
MR, R R G/ Gy 40 M L 3w, S
A1 G, /M B4 My b FEAR (£ 2) 6

FR2  Anti-MIF {£f HCT-116 4018 72 h J5 %] 40 J1g & H#H 14 5%
Mj(n=3,x*s)

W (pe/L) G/ S Gy/M
0 51.09£3.75 45.78 +2.82 3.12£0.95
100 57.65+1.64 39.61£1.93 2.74£0.46
200 64.52£2.70" 33.01 £2.58" 2.48 +0.47
400 67.05+2.35" 30.94 +1.98" 2.011.11
800 73.36 £4.911 25.34 +4.38" 1,310,541

VE:1) B 0 pg/L 41LEEE, P <0.05

2.4 Anti-MIF %t VEGF & B R iX 18 I

£¢ Quantity One & 370 M {4 8 52 10 kAT
JR BEAE I 22, Anti-MIF 0,100,200,400,800 pg/
LAYERM 72 h J5, H VEGF (& [ £ ik 40 3 4
20567.48 £1 522. 19,17 188.03 =1 011. 59,
13920.21 £1 305. 72,13 256.5 =1 266. 09 A
11845.62+1 071.20, 4 55 Opg/L 41 455, 15

BAGI¥EX(P<0.05)(K3).
0 123 4 5

S i i, |
[ —— ‘.\
i e ik

B 3 Anti-MIF /T HCT-116 41t 72 h 5 VEGF &
FH#EE O:mark; 1 —5: Anti-MIF 800 g/ L,
400 g/ L,200pg/L,100ug/L,0ng/ L 4

3 it i

MIF Oy 115 > SR 4L Ay 12.5 kD i £
I, ZHES5H N o/ B Sk, DL IR = B AR 2 oK
fATE, B W E i 78 22 5 3 @k R b
(22q11.2) o EAAFAE T B W20 1 | 500 40 1
SN ORIV S w1 D AN T2 O
il 28 0 B0 20 M b, B R I LM A 2 R0 S A
i b AT Rk IR R B MIF R AR G g R
IE SR Y 2 R g1, i HL A b R AR R SR
5 I 55 bR B R I B A B M N B 22 1Y TS
IR

Wilson 457 75 2 57 (1 I 980 45 1 L P99 /N B
B R R e B, MIF 1) 35 38 B0 722 Y O 9 1 286 1R

MR m, P L RZHAET LAY, 4
U5 Pk MIF 36 A8 500 ) 40 i i o o R 0 N 45 B
it 96 A0 M B K o S R MITT J 3 1) 3iF 52 An-
ti-MIF Xf A 25 g 98 HCT-116 R 41 g (9 A4 K A7 4
Wl AE R %A B A B A 50 o - e ()OS o
<200pg/ L 41,24h X &5 i Ji 240 10 69 A= 4R i A
B (P >0.05) ,48 h J5 9 40 M i A8 1 % 840
(P<0.05) ;B % v B /9 3% Ak s ) /9 %E
K, R an i 2 K B, 72 h b B 3%
(Zi A 5% B4l P EY <0.05), SCHLRHE
MIF 5% 1 41 Jf 3% 55 5 P44/ P42 4 Jfl 4P 5 2 8
WOBE ( ERK ) 38 15 () A 22 53 24 5 00 B B e
( MAPK) 1% 3306 ik B8 1k A7 OC . MIF 8 % 5 B4
Jifl A B 2 1 D1 (eyelin D1) B335 F B, 48 40 i
Jil W1 B 1 Vg 476 ( CDK4/6) 1 14 B AR, L 1) s
B 400 g g% 5 B IE N (Rb) FiE 5t A7 E2F ) fig 2
4, {40 B E G s T A G B A OR T R Gk
TE 8 B 5, B 20 TR A0 1 A ) B

A S5 AN A e B Anti-MIF /E ] 72 h 1y
HCT-116 4% i i 40 0 B 17 370 =X 40 M A0 4G 100 40 g
JA R 25 SRR W] WEEAF MR EE 3 im, GO/G,
W T e, S WA G /M WAL, BT A A4
) 200 i A 5% S0 N R OR R), JE ERBLAE G,
Frgemta) ) 22 5, M H G, W89 )8 3 2 40 e A 1)
fCHE, BIL G, ~S I EE L NERE, 6 1
BHL 5 5 HCT-116 41 Jid A 4 J] 300 28 4, 40 it ) 8%
B AH R 918 o A G5 R LR, Anti-MIF f2 fif iF A
S 140 o BA S e 2, B OBH A5 40 i F A DNA 4R
YN TR [ O S A T
Anti-MIF R 8 45 20 Jf J&] 30 0 4 000

VEGF 2 f 8 % 11 1M 45 A RO N 7 2 — |, 18
R o e = e o Sl S T B s
Ko WS K B I i L4 VEGE BH % 3 ik
WER T RE, HY Dukes 47 W1 A &, =
Ve AN X b R B M R BF AT B & B T3 o
VEGF ) BH Pk 235 R B 8 /= F T2 A1 T1 &5 k2
SR BHPEH VEGF RIXF U B & Tk B 457 %
B PR, 32 7R K o8 10 & A ke AT e 5 A i oK
i ik VEGF J¢ VEGF i ifF Ifi 7 A= 5 ¢ R % V.
% —J5 i, VEGF ) % 1k X 5 & /K % MIF 5 IF A
o Ren 2550 % Bl MIF 75 £ 5 0% 4k 40 g o op 3
Fik B MG MIF JKF £ Bl I 7 VEGE 1 7+
i I o MIF 764K Ah 34 BE il 02 48 9 40 i 3 W
H & -8 (IL-8) Fl VEGF , $& 7 M 983 40 Jtd v] B 43
W MIF, WA 1 8 TL-8 HI VEGF, 1 £ 4 9 M &
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CAVE

ALVRENRAGESEM. 25 M40 Ak
PR A % B Anti - MIF XJ 40 ffg Hf VEGF () £ i85 FH
W I B, VEGF R ik B % Anti-MIF 5] & 3%
TN 9820 5 7E 800 we/ L 4H B 41 g o VEGF 3 3% B
W5 o R B SE G b iR S5 4 VEGE 4R
135 B B4 B B B AG, B3 B S 2 &
X, VEGF & —FF R 4545 W+, 58 LL B 43 W A0
R0/ 7w | B I O S 7 o S i =
AE R 5 M b 5] RS i A P R AN Sy 24 G AE AN i
o 2 HE P 2 A0 A L B AN A5 ST RS, DA T A2
A R . TR I TR R 3 i A A R N
T 50 R 2l A A 3 2,
FIRE T M4 I B R 7 5 N P R A,
I R B A A 2 R 2 in bR B A K LB T
KR!, Chesney ™[] VR A9 B ik B 40 i 7 A
syngeneic /N FRUIR Y, W28 78 MIF £ 53 [ of 3 14
B4t MIF 470K B = K £7 72 19 18 00 T I s i 4 K
O, 459 R B, P MIF B (4 78 o 28 K 0 9 4
B B WY S 5% o) b e 2R R Ko R SO R R
058 e g8 T RS A MIF A9 8 B, 45 32 LT 58 4
BT R A B MIF 2 P R 40 i B A
i g i A A A 06 7 T

R E R E T MIF X bR 9 1 B A o 52
ST B B A Anti-MIF G899 ) Bl 9 A4
Ko, I AT 8 2 T8 A R g M 2y W VEGE i
K AFAE . Katheringe %5 Jif Fil MIF 41 il 51 3% W
J 2 (HA) Fige MIF Ab & Jx X MIF # iR {E H T
N e g 40 ML bk HT-1376 , H MIF A 58 P & 3k |
Ay W MR R FE R T - o R0 L AR K 24 57 3 4
i, TN R T MIF A5 0] 68 7 k36 97 165 Dk g 19
Jivk o BEEWFIEH TR A M A0 T %, A0 {5 MIF $
MR YT MR TERE — R AT AT iR AR .
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