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[ E] B2 LM E 588 M (multiple myeloma cells , MMCs ) % A58k P9 B2 40 i (human umbilical vein endotheli-
al cells, HUVEC ) 41 2 5 2 24 2 11 175 il Dt 00 4 591 (tissue-type plasminogen activator, tPA) LT 4E 8 P A il D i s a5 -1 (plas-
minogen activator inhibitor-1, PAI-1) 25 4 2235 7K - K mRNA Z2ik KRS0, T 1 2 & M B 3898 (multiple myeloma , MM ) #2254
eI, NTTE—20 T A% MM B EE FR TR B S DR BB o 7 3% s MM A LR U266 5 HUVEC 21555 24 .48 72 h, D[R]
K2 B HUVEC . MMCs /A% B]  ELISA A6 355 52 20 At B A 4B 85 5% 135 P tPA (PAT-1 2R I 38K 7, PCRAG N HU-
VEC \MMCs tPA \PAI-1 mRNA 657K, 258 JCiEJ2 ELISA B8 /2 PCR, ¥R KGN B MMCs 5557 E3& o PA [ PAI-1 B AN
mRNA 935, 5 R0 3% 19 HUVEC A L, ELISA 5 K65 285 3248 2 H i HUVEC tPA L PAL-1 235K F 3 T8 (P <
0.05) ; XHHRZH rp, PAL-1 5 tPA B 23K /K5 1E A (r=0.80, P=0.01) ; HUVEC 5 MMCs 235 551k R P, PAL-1 5 (PA B33k KF
SEARE (r, =0.88, P=0.002) ; HUVEC B0 3% 35 40 7, t-PA . PAT-1 263k 7K - 5 i Ja] 5 1E 47 5¢ (r=0.90, P=0.001; r=0.90, P=
0.001) ; FLREFEA Y, t-PA [ PAI-1 35KV 5 [0] 2 IEAH 9 (7,=0.95, P < 0.001;7.=0.84 , P=0.004 ) ; B £H ' tPA . PAI-1 5 GAPDH
S IR IEAE LA TE 25 5 (P > 0.05) . Z518 : MMCs W {23 HUVEC X tPA K PAI-1 f{4300 , 75 (F-IE A0S ST RTIE R , Bldkds
I TRIAE , P 43 W , B PAL-1 5 tPA BYFRIEE—E AHOCHE, SRTT , MMCs XF HUVEC tPA J PAL-1 mRNA {335 TC ] 5200
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[Abstract] Objective:To study the influence of multiple myeloma cells(MMCs )on the secretion of tissue-type plasminogen activator
(tPA) and tissue-type plasminogen activator (PAI-1)by the cultured human umbilical vein endothelial cells (HUVEC)to confirm the
fibrinolytic activity as well as the causes and mechanisms of thrombosis in multiple myeloma (MM ). Methods: Human MM cell line
U266 was co-cultured with HUVEC for 24 h, 48 h and 72 h, with the same period of HUVEC cultured alone as control as well as
MMCs. The expressions of HUVEC, MMCs tPA ,and PAI-1 mRNA in those groups were detected by polymerase chain reaction(PCR),
tPA and PAI-1 protein levels in the supernatant were detected by ELISA. Results:No expression of tPA and PAI-1 protein and mRNA
in the culture supernatants of MMCs was detected by both ELISA and PCR. The expression level of tPA protein in the co-culture
system by ELISA was significantly (P < 0.05)higher than that in the control group, as well as the PAI-1 protein level (P < 0.05). There
was a positive correlation between the PAI-1 and tPA protein level in the control group (r=0.80, P=0.01)and in the co-culture system
(r=0.88, P=0.002) by ELISA. The levels of t-PA and PAI-1 protein were positively correlated with the time in the HUVEC cultured
alone group (r,=0.90, P=0.001; r.=0.90, P=0.001) and the co - culture system (r,=0.95, P < 0.001; ,=0.84, P=0.004) significantly by
ELISA. The difference of the expression level of tPA mRNA between the two groups was not significant (P > 0.05) , as well as the
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expression level of PAI-1 mRNA (P > 0.05). Conclusion:MMCs can promote the secretion of tPA and PAI-1 protein from HUVEC. On

the premise of ensuring the cells viability, the secretion of both proteins increased along with the extension of incubation time, and

there was a certain correlation between the tPA and PAI-1 protein level. However, MMCs had no obvious effect on the expression level

of tPA and PAI-1 mRNA.
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Z KAt H B89 (multiple myeloma, MM ) Jf& —Ff
I L e AV A ) T PR O RN A AT
100 111 L1 RPN S M SR 1 1w A
B R R RN 3%0~10% , JEHZ I VD FI
e S A2 Wy A e 2 R BT A 10%~30%
FEHJFA , FEZE R MM A S R, R
JU A QO R IILAE < 2 77 A5 HCE AR 9 MM 2 AL LA
IsM Ay £, HiR Ry IgA Fl 1gG s @Q#E Il IH F A9 2l A%
MM £ 35 1) S e 8 1fi PR 5, 4ndge it A - VI (coagula-
tion factor VI, FVII) \ZH 21 [KF- (tissue factor, TF) ¥ i
T i H 5 hb F s Bk A4S ; @ H C (protein C,
PC) RS 54 : MM AR 1ML i 1 AL 2 11 C I3 (ac-
tivated protein C resistance , APC-R) i i ¢ & S [ 2
8957 [ (thrombomodulin, TM) ¥ B 42 1E % A= s
@AY 259 - Anvb F BE e 75 IR 2 e 25 W] 38
I Ag KU 5 B M 1 iR 2 35 1 (single nucleotide
polymorphisms , SNP) : 3,45 DNA &5 | 24 ¥ iz I
AR 2R PR - B TR 1) 22 2SR, Ry ik i
FEIEMFE R 2R s @ LT RGEMY 577 : Zangari 55
FE 78 MM B3 L F 204 & (interleukin, L) -
6 LF A2 1 HIEORE U -1 (plasminogen ac-
tivator inhibitor-1, PAI-1) . C Jz W & 1 (C reaction
protein, CRP) B g Ft 55 , o 1L-6 . CRP f9 2 ik /K
V5 PAL-1 S IE ARG, 15 S 2T HE 71 (global fibri-
nolytic capacity , GFC) 5 A

2H AU 2 4k B % I R U A (tissue - type
plasminogen activator, tPA) I PAI-1 JE£F A R G
BN AOCHEE R A 0, 104 N B2 40 (vascular
endothelial cell, VEC) A H: FEZRYE NRITL A
B #8774 41 B (multiple myeloma cells, MMCs ) X £
HEUIRERYSZ IR , AT R i MM 4 Bk U266 FIA BT
Fr bk N R2 4 12 (human umbilical vein endothelial
cells, HUVEC) By 3LIE IR 2 , K601 HUVEC St 1%
FEA AL F2 41 HUVEC tPA (PAI-1 mRNA 3£k
IR B ARG 37 175 PA S PAT-1 FER A, UL

multiple myeloma; human umbilical vein endothelial cells; tissue-type plasminogen activator; plasminogen activator
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ZEHA3HT tPA . PAI-1 mRNA TE 4 P IR 22 5,
LS APA (PAL-1 B9 25 F ik /K5 i [a] B9 A Gk,
R MMCs Xf HUVEC tPA \PAI-1 5195800 o

1 #RFTTE

1.1 A

RPMI1640 55 729 G4 L35 W B £ [ Gibeo 2
H), RNA $#2 U TRIzol W [ 35 Invitrogen NI
BE SRR E0W A H A TaKaRa A 7], ELISA X7 &1
] 2% [# eBioscience 2~ i) . HUVEC 40 Mok i /g 22 2
IR A Bt 52 0 2 B |, B iR A ik U266 1 FH 36
[ ATCC /AT
1.2 7%

12,1 i3z R A mie b ikik s3I

¥ HUVEC . U266 41 Jd ik 53 5 2280 T 5 10% i
A7 100 pg/mL 58 % 100 wg/mL 4% 2 RPMI
1640 5 g2 5,37 °C 5% CO. 55 3240 8595 ,2~3 d
FAR TR BO B AR I A Al i F 5256 . U266 41
Jfa A1 HUVEC 43 9I7E 5 1% FBS ) RPMI 1640 5 57 4
PR RS SR 12 h S WSO, o 0 8 2 4 i 4
¥ 1x10°~/mL. 3554 6 FLAR H A U266,
HUVEC 4823 % 1 mL 353, %84 6 fLAR T m A
HUVEC 412 %% 1 mL . RPMI1640 355535 1 mL 4351
553724 .48 .72 h, BB E] S 34N EFL,37 C 5%
CO. MY 25 3537, 73 il 3 e 4R B 24 48 .72 h %F
20 HUVEC 40 e 5 7% L3, FH T4 HUCRNA, SR H
ELISA J5 i % L35 tPA T PAL-1 AR, 5%
U266 2 il R B ph 3% 57, $ B E 3 S MMCs, 25 3R [7]
o SEEERE 3R,

1.2.2  ELISA %M % L& (PA Fo PAI-1 69 3R &

B tPA AR AE & R ORE R 40T R B ¢ 1.000.000,
500.000.250.000.125.000,62.500.31.250.15.625 pg/mL,
¥ PAL-1 A fE b i B S8 40 R Wk B2 5000.000 |
2 500.000. 1 250.000. 625.000. 312.500. 156.250,
78.125 pg/mL, 43 FINE kW0 2 s v T £ 5 42 )
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M TR 0 5 7 Y R A5 1 s o W A A TR e R
Iy 6 6 B AL AE 450 nm Kb 2 OBROWE % R L
1.2.3 PCR M & U266 %1 i . HUVEC tPA #= PAI-1
mRNA # £ ik

K H TRIzol — L 43 ji| #2 B MMCs \HUVEC &
RNA, 5553606 BEA3GI 2& D (260 nm)/D (280 nm)
(M T 1.8~2.0 Z[A 546 ) o HLHE RNA Wk B U2 <
0.5 pg 1Y RNA (71 & 758 075 1) RNA Ve B 357 iy
$]0.25 pe/pL, AR EYIAE 025 DL L HEH#
KT ) , 2 WLEEHLE 14, A DEPC AbEEAY X5
WK 28 M SO ARFR S 10.0 WL, T-37 CJ 15 min,
85 °C 5 s Wi 3% ¢DNA, B T-20 CIKAH & -

GenBank [ 27 3% tPA  PAI-1 Fll GAPDH % [H i1y
41, i JH Primer Premier5 44 (ABI A ], £ H )%
TH51 ¥, PAL-1 5 91 )% %1 L 0i% : 5’ - TGCCCTCTA
CTTCAACGG-3", F 7 : 5 -GTCGGTCATT CCCAG-
GTT-3', 14 i BeA BE 4 390 bp s tPA 51#F751) L«
5'- GGATTCGTGACAACATGCGAC-3", Filf¢:5'-TTT-
GAGGAACATGACGGGCCA -3’ , 4" 3 Fr B K & Hy
500 bp; GAPDH J:PIE N2 BEL I, 519 )7 41 |
.5 -TGAACGGGAAGCTCACTGG-3', Filf#:5'- TC-
CACCACCCTGTTGCTGTA-3" , ¥ 4 F Bt K &
307 bp. KM 25 WL RNAR R, f145 12.5 pL ultraTaq
fitf PCRMix (2% ) .5 pmol/L 54145 1.0 wL.1.0 pL c¢D-
NA 9.5 pLRGEIK . N F5A R : 94 CHUASE 2 min,
1 MR ;94 CAEME 20 5,56 CiB k20 s, 72 CHEAH
30 s, 324MIEER; 16 CIEE 1k o BRABRASRAH R 3 (K 35
[ InAE 3 AN FL . 25 RS B 5.0 pl PCR 7™
YIIMFELE 1.2% 1) 10 B A eI - F 17 LIk (100 V,
30 min) , R JH S AMT M ISR i Tk 25 21, 28 45 ot
FEIESE PCRY 47790 H LK tPA (PAI-1,
13 %itsr ik

K JH IBM SPSS Statistics 19.0 #{4F 47403
AT, BT S A0 H i DL B AR R (R £ s) Rom o

R, PIAL T tPA (PAL-1 VR BE S AT 0GR B2 tPA
PAI-1 P Z 8] %) 5 Z2 R H Spearman FBRAH SC G i
AT, P < 0.05 AZEF A SRR L,

2 & R

i ELISA J PCR kil 75 2k % 8, MMCs TG tPA
J¢ PAT-1 28 1 F1 mRNA ) 3R 35 , 8O HUVEC 5
MMCs FERFFR 0 5 A S804, HUVEC Bl 7R 4 15
X IR ZE R
2.1 IR G FEELL P (PA F2 PAL-1 B & R ik

1T ELISA J5& , X} HUVEC 5 MMCs 255 35 40
(525 4) Je HUVEC Bl 320 O B 2H ) Hh HUVEC
X tPA 1 PAL-1 88 B R IAE SLE TR I . 5 [m] 1)
X HRAL AR EL, 35 SRR 2 HUVEC /9 tPA 1 PAL-1
EARBKEHTHE, BABEZER(P<0.05,%
1) JEigxf BRZA 2 S a0 2, AL 3% L3 Hh PAL-
1 5 tPA 3R 1 FRIAKF- 2 IEAH X (r,=0.80, P=0.01;
r=0.88,P=0.002) ., 7EXTHRAIH ,t-PA \PAI-1 L%
K K5 i A & TE A 5 (7=0.90, P=0.001;7,=0.90,
P=0.001) ; S22 v, 1-PA \PAL-1 55 1335 7K T 5t
8] 5 IEAH X (r=0.95, P < 0.001 ;r.=0.84, P=0.004) ,
22 FRIEIRI 5 TR PA 2 PAI-1 mRNA &k

18 i 2 % 4 PCR, X HUVEC 5 MMCs 3t 85 33
2H (S22 ) S HUVEC B 3 57 40 (R R 2H) H HU-
VEC X tPA Al PAI-1 mRNA ) 22 35 1% B JEA TR0
K H Tmage J 34X 45 AT 50 0 (BT 1) o 5 R
X B AR L, S2 3 2H o (PA 5 GAPDH 4571 7 3 (i
FEAEJC I B 22 5 (P> 0.05, %6 2) , 5256 4 v PAI-1
5 GAPDH 25747 JK B HLAE B e Se it 2% 25 5% (P >
0.05,3%2),

3 i

MM S — P iR 2R 1 B 1 I 28 G g , L il A
TR SENEIIN I A AR BE T H I, Sl A2

*R1 TABPATIPAL1IEAQRILKTE

Table 1 The expression level of tPA and PAI-1 protein in the co-culture system and in the control group

(ng/mL,x +s.)

‘ PAEH PAL-1 %51
HE (h) S R4 IRz Pl SR R4l T Pl
24 0.29 + 0.06 0.07 £0.03 0.030 4.79 + 0.66 4.10 + 0.53 0.035
48 0.53 £ 0.07 0.18 £ 0.06 0.016 13.98 + 1.82 771 +£2.07 0.016
72 0.98 +0.13 0.51 £0.02 0.048 23.10 £ 5.36 19.00 + 5.62 0.009
rAH 0.95 0.90 0.84 0.90
PiH <0.001 0.001 0.004 0.001
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A:tPA;B:PAI-1;C:GAPDH, 1.3.573%12424 .48 .72 h HUVEC HliE5 5240 ;2 4.6 535124 24 .48 .72 h HUVEC Fll MMCs L3557 41 .
El1 PCR#&MF LA tPA F1 PAI-1 mRNA Rik7kF
Figure 1 The expression of tPA mRNA and tPA mRNA in the co-culture system and in the control group by PCR

%x2 THAHPA F1PAI-1 mRNA #8331 R %K FE
Table 2 The expression level of tPA and PAI-1 mRNA in the co-culture system and in the control group (¥ +s.)

tPA mRNA PAI-1 mRNA
1] (h) Sk el A Pt Sl XA Pl
24 0.68 + 0.02 0.65 + 0.02 0.096 0.93 + 0.06 0.93 £ 0.00 0.953
48 0.71 £0.02 0.69 + 0.02 0.094 0.98 +0.02 0.97 £0.02 0.304
72 0.73 £0.02 0.70 £ 0.02 0.109 1.05 £0.02 0.98 +0.03 0.069

BE FSGIR YT RS e & AR ) BB R E 2 —7 5
A, EF VD116 32 50 T S Bl A I & RE 1Y kAR K
JB o SXEEERAR T MM BB R D Re I T A 5R .
I RGATFE A YL 2R i i (RN 21 il ) 21
VA T P S B R R 0 3 A4 R Ay, £ VA T O
FNA 259 tPA FIR I8 21 75 6 IR 15 ) (arokinase-
type plasminogen activator, uPA) , M ZEJEH R,
tPA G 28 T AR T, VR S HAM 650 Y PAL-1 70
PAL-2 W8T 473 RGel e . AR SEER I T ELISA &
PCR K J5 45 % B MMCs - JC tPA Kz PAI-1 & 4 il
mRNA [3&35, 4k i i ELISA 785 , KA ] i [a]
SRR RO R A 40 e 5 5% L0 A K PALL-
LB AR, 45 1 W7, TR #E HUVEC Rl 3% 57
it HUVEC 5 MMCs 3585 35 254 F , tPA & PAI-1
%) % 35 7K - i B[] B 7 8, H ARG 3Rk R
HUVEC tPA FIl PAT-1 25 (/K50 FRAL T . S8
HEHA MMCs BE{E #F HUVEC % tPA & PAI-1 4430,
HLLLPAL-T T 5 A B 5, F60H MM 5 2R B vl sl aod
R VEC X tPA K PAL-1 43 W I RE , 5 30 4F V3
PEFEAG , 5 Misiewicz 55 SRS HIAT o MREF TG TE—
TR 2 Bl DK LA T B 1) FE B R 2, AR, ok
A BT s tPA FIPAT-1 7E 8K LA 1 Al 1
FHA Gl S Lo G i P FP AR 5
I ML PR T BTG B A G, (E R A 58 5 AN i
2N A o Prins Fl Hirsh TA A tPA F1 PAT-1 7 i ik I
B R, e HOE ARG B, Wi T EEAEH,
Meltzer 55 ' t1 & BT 55 19 tPA F1 PAIL-1 55 & ik i #

¥ ZERISE . tPA I PATL-1 AJAE Jy P 5 ik 1 42 (deep
vein thrombosis , DVT)/Jiii Ifil #2:#4: %€ ( pulmonary throm-
boembolism, PTE ) F) il 1§ bR a4 , 45 & AN S 25 5
MM £ 19 DVT/PTE K38 . [T, B 5534 & 31
Wi 2H 1Y tPA K2 PAT-1 mRNA B KB T E 5, £ W
MMCs X} HUVEC tPA }2 PAI-1 mRNA A4 2635 JCHH ik
SN, IR ZE 0T R BE R e S e PR 4 s B KO 1
PR OC, LA R — DR .

PAIL-1 B I35 7K -5 1L-6 S IEAHSE, 11 MM
1L-6 7KF-A8 14 & T, K 1Y TL-6 5 5 1fn 208k
J A T LA ZT 1 0 P 118 R ALK R I 2 1o 114 31
SRIAEAHE MM B G E B DVT, (PA fEE 1 5 £F 4
B 145 A5 AT R 21 4 2 11 7 Bl D s A ok £
fitg , WP LF AL R B R RRVE R L BT I PAL-1 R
WA & T tPA, R4 tPA 5 PAL-1 456 TR
PEME G, RA —/ NI (P AVE IS PR A7 A2 T 1
PEFR T [AEE PAL-1 K5, BEfE#F tPA B VEC 3%
THVBETC, 3 ARG FR  tPA-PAL-1 E S &, ©F
FEINN PA 1Y ILTF 7K P 5 bk il A 98 sORE 56, (BT
AN RS I B B 5 i B 8] (clot lysis time, CLT) , A
tPA T B2 A AE RS P 2 AAR s, W ARAE (P H 16 1L
%5, PAL-1 4 tPA WU ), J& CLT 1Y 3 2 e A
2o tPAFIPAL-LIEVER PO E E AR T I
HIIRSPTRIRAS BT T 5 BB T, B
AR RGN B S, SRR AR T

T SEAESE IR £R TR AR AR A FE R )
1 0.5%, TAE— M AFEH 4 0.1%, 1T U Jioes i
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MRS B KU AR 3 T 5 A% . MM K]
P Re UL M H A = fa R R, Bl FE S
S v T At S AR, LI ) & A R R R R e
MM S35 Fil 5 RGBS R R 22— (O A A7 (over-
all survival, 0S) FZMAN K, 33 s5AN [A] FS2 44988, |
T MM R R ZE 1) R AL S S A 2 R
(1, FUOA B AT B S A AL, A RER
A A T HE i B BT X ETR YT AT AR A %o s A —
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