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Midkine Gene Expression in Gastric Cancer Tissues
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Purpose: We evaluated the clinical significance of the tumor growth factor, midkine
(MK), in paired gastric cancer and normal tissues.

Materials and Methods: Twenty paired normal and cancer tissues were tested for MK
mRNA expression by Northern blot analysis. Vessel staining was done by immunohisto-
chemical staining using CD-31 monoclonal antibody (Dako).

Results: MK mRNA was mainly expressed in cancer tissues (11 versus 1). Lymph node
metastasis, pathological stage and tumor differentiation did not correlate with MK
expression. However, MK expression rate increased with increment in tumor size (p=0.05).
Microvascular density did not correlate with tumor invasion, lymph node metastasis, and
pathological stages. However, there was a tendency of vascular density increment with
MK expression in T1-T2 stage.

Conclusion: MK was mainly expressed in larger gastric cancer tissues suggesting its role
in cancer growth in vivo. But no definite correlation between MK expression and tumor
microvascular density was found.
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A3 FFel AR AWML & MESY F
A BE=AMIAAE, A folAE 5) Aojel] ul
T SFstnE g A DAAl(paracrine path-
way)7} Hazict. o] A= GAEZHE] A
4 " EulSE polypeptide ¥4 AR} QHA
X} A=A Aol Axubgo] wiA dge
Foza otel 44a Helg ZAAH2).

TAHoE FulE polypeptide A4S F
23 A% F9 st AHAF S TR
ol "3l AP A A (neovascularization) 2]
FEIH34). o ATAYN nYFEL W
THE LA X3ae 4 mm o) Az A
2E ol gHzlen, ol WP ook
Y A ok Holo Fad T2 A%
3tA RAhQ).

AAs] AYeld WAL 24 e
AARA BN S FEA7E FRNA AR
€ % 109Fo] Hus]s Qr}. o]F shak tlEAHQ
Zlo] fibroblast growth factor (FGF) family(5)e]w,
#]o]| transforming growth factor-alpha/epidermal growth
factor(TGF-alpha/EGF)(6), hepatocyte growth factor
(HGF)(7), vascular endothelial growth factor(VEGE) (8),
pleiotrophin(PTN)(9), midkine(MK)(10) o] it}
aeh} A ¢ ZANAE o= ARt FH W
# AYAAZ Aol AT F2 Mg TE=
A 9EH FHA7E deAE ol FAsA gkw
At

AANEAA A F Eul=EE FUE AU
g 7AAQl MKE 32 A oA A 9
Ht AEFNA PG 0(10), §439t, Wilm
A F¢ 9 Hg 2FME 2 Bl BAFEY
tH11~13). webA] £ ATl E A4 9=23
A=Al A MK F3219] g v 2y oL,
& Z2FolA MK W] w2 44 Julg =
Ast et
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2) Northern hybridization

(1) RNA E2|: #4378 238 E447 o
& 6M guanidium §4og ==g LM}
AE2 £84 EAE AA] gt o)A
10,000 rpme.2 1047k YA Ea)slo] A=Hg
HE ohg 438 1.0 miF 0.15 g9) cesium chlo-
ride(CsCHE 7FshRATh. o] BHAE SWal Aol
% CsCl cushiongoll 2A LA 3l &, 18°C
oA 32,000 rpmo.Z 24 A7+ AR s1r}.
Pellet- 1X SSToll 9] t}-2 72 23] chloro-
form/butanol(4:1)3} E¥sle] YA Relsct &

Table 1. Patient characterisitcs

Age range (years) 32-70
median (years) 55
Gender male:female 15:5
Tumor size range (cm) 3-12
median (cm) 4
Differentiation
well 1
moderate 6
poor 11
signet ring 1
mucinous 1
Stage I 6
I 4
1) 8
v 2
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7)1 &elZE IX SSTE tHA| FE5to] FEHF S
33t o8, $EMZo) sodium acetate(pH 5.2)F
03M S 52 7laba, 2.5u) B3)e] ofeh&-2 v}
3ol —20°Col] HHA uEx|3kglch RNAES 10,000g,
CColA 1587 YRRl B5E T —80°C
o BB ALt

(2) Hybridization: Formaldehyde Wl o 2 43
< APslglct. F&sl, agarose gel g Z A3}
10mM sodium phosphate buffer(pH 6.7)olj4] 7]
g% 39l Prober 214 MK cDNA(Dr. Anton
Wellstein A%, Lombardi Cancer Center, Washington
D.C)Z. )it} FilterE 50% formamider} E3H#
hybridization 29§ 10 mLol] @32 42°Coll A 15~20
A} 7k uk& A Z e} 2X SSC-0.1% SDS fojoz A
Loj|A] 4~53] AFsta, 0.1X SSC-0.1% SDS &
Qo g 50°Col| A 1587 AHE b F71FelA
742 A7) 3L, autoradiography & 3}4]t}.

3) Immunohistochemical staining method

1) Fay: M zAse oy AL ¥
A= anti-CD 31 v}~ <HEE Al (Dako, Car-
pinteria, CA, USA) vt A#A & 7+, o
A zA FA | EMshe v 5ol &S AAB
7] $130 blocking £-8(1.5% horse serum) 100 ul&
Z70] 1Y Sefol=ol AHY ¥, 37°C P&

Fhsp 7104 2087 wieFsldet. Mg F Eelel=
E AAsRA g3 7181 A blocking £-42 AA
& ohe 120002 AT ANLAE AR
o AAPAE BHY S =F o) 37TC 3
L7570l A 308-7F wiekslar phosphate-buffered-
saline(PBS) 2.2 1084 33] Adslgc) oL 1:500
oz 345 248AE BHY F ITCOA 308
7+ okt Tk, 22 Al wioke] Bt o} PBSE
1084 33] A& 3}3L avidin-biotin complex -§-o4-8-
&elolsoll AAH F ALolA 3087 wgIR
t}. PBSE 1084 33] A3 ¥ diaminobenzidine
SHoZ WrAAA H55ct

Q) IS J|=: ¥3¢] XX & heterogenous 313
ooz ¥ o] M WARA W= F-
A& A& A A b, 200002 wEEA 3
fieldE Ao} HFg 73t Weidners(14)2] 7]
Foll o3l 2o =& v AR Nl
E A2 22 149 JIAEE 25 U €3
o2 ZHEsta QAE AAckFig. 1). vl AEH
o 47l HYF 2719 6 olsha Agk vl
AdBo g et G 7 gtol=H
233 A g 1 PFeE Ashech

4 ZXEF I 43

gz AAR B2e] 2HL HIE QA 9

Fig. 1. Immunohistochemical staining of microvessels by CD-31 antibody (x 200). A: low microvessel denstiy B; high
microvessel density '



A AEEsh Ybd Aol JRE ARY Te
AICC 71Z(5)l 3 Welsn ¥rE Beta
o},

5) BAX A2l

7} F7+2] vliE non-parametric ¥ <l Mann-
Whitmey ] 9 Student t-test£ s}ich YEEFS
Kaplan-Meier] 2. 2 ZA}8l¢ 2™ log rank test2
895 AAsech

- o}

1) & =X 2AEF0M MK @8 HlD

U FAA AHT AY A=AH Ad=
Z]of| 4] MK mRNA & u] 4] A4 23 o4 =
1615%), A% ZFANAE 1149(55%)°14 MK
mRNA ®t&o] 32|l c}(Fig. 2).

2) MK #&X @#0| e A 24 v

&9 Af=7t FUMEFE MK 2y $ot
3l Ako|Y W vl (33% versus 64%; p=0.22),
JHA Heol 79 Weldd Wy g e} F3}
29} MK w59 Fasigch au 49 A
717} S71Es5 MKe B8 xE= Frbskdche=
0.05)(Table 2).

Fig. 2. Northern blot analysis of MK mRNA expression
in normal and gastric cancer tissues. Upper:
Northern hybridization, Lower: Ethidium bromide
staining of loaded total RNA of each sample. N:
normal gastric tissue, C: gastric cancer tissue
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3) A FAMEH microvascular density H|

el AEE, A Mol $, Weletd )
9 F9k =7]9] W3l wlE microvascular density
2] ol= fliek. zEv Fd9) B3ES £
73-§- microvascular density7} =7} cH(77+16
versus 59+13; p=0.02).

4) MK Y80l [ME vascular density H|x

T1-T2 W79 357t $& 7ol MK
o)l wle} microvascular density?} Z7}st= 73k
< WHsl cH(Table 3).

5) MK W80 IE MES Hin

A B 20609 2B FIAE 177
2089 1~67AWol k. 2001F 6ol)9] Bi7}
Adste] el 2d AEES MKE WesA

Table 2. Comparison of clinical parameters based on MK

expression
MK mRNA
p-value
expression non-expression

T-stage

T1-2 2 4

T3 9 5 0.22
N-stage

no metastasis 5 4

metastasis 6 5 0.66
Stage

I-1II 5 5

1I-Iv 6 4 0.50
Tumor size

< 5cm 4 7

=5 cm 7 2 0.05

Tumor differentiation
well-moderate 4
poor-signet ring

~
W

045
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Table 3. Comparison of microvascular density based on MK expression

MK mRNA
p-value
expression non-expression
T-stage
T1-T2 90+26* 69+ 19 0.43
T3 62+14 60+ 8 0.72
N-stage
without metastasis 73+23 66118 0.63
with metastasis 6315 62+11 097
Stage
11 73123 68+15 0.72
m-1v 63115 59+ 9 0.61
Tumor size
< Scm 67118 631+ 16 0.77
=5 cm 68+20 66+ 4 0.81
Tumor differentiation
well-moderate 85+20 69+ 7 0.20
poor-signet ring 57+ 9 6018 0.70
*mean standard deviation
10 l
N o}
81 + =
6 p-0.16 MK §8AE AZCLAE 52 4 gotAEe
FAE FE39 53] WA Fol| A plasminogen
4 activator®] A Z FE3le] AAER QS F
MK 7HAIZeH(16~ 18). o} 2kt EAJ L MK {-H 27}
.24 ~Positive T4 FAHe T2 AES 99 Ao A
Negave  ztgich AAZ ek S, WAL SolA B4
0'00 T 5 2 5 30 2A HId MK §AA @] FriEe] gle

Months

Fig. 3. Comparisoﬁ of 2-year overall survivals based on
MK expression.

oFe 23 Wl FollAl 27 80%, 44%(p=0.16)
ArhEig. 3).

o, o] A WL 849 AFe} Bl T
22 Ra59ch11~13,19). AAEX in vitro A
¥ A3 MK {AAE B83le A¢ AEFRE
HIAAE F4 fFE50] A &A¥ F QU3
}(20).

FF AAUASY AQERPA ] BAE
Folkmang-(21)oll ]3] tumor angiogenesis factor



(TAR7} %79 olF A77 $dsl Ag=gch
AQYD AR WS HES] 24, olF, B3,
be H4 Soll g AR $HA} s
A A gele] olFoiAE e Hd HHoE,
ol gt AES} WHAE Aolo) FBBAE ¥
A&} paracrine factor7} Al<s vbAE| ¢l 0w s}
thE A2l d|7} acidic fibroblast growth factor(aFGF),
basic fibroblast growth factor(bFGF), TGF family,
VEGF, PTN/MK familygo]th(5~10). Fol|A]
ABER P2 FF B 9 Holo Fa%
F2EA A& AP FE7F F 3%
AEE o]&H F UFo] oJF FdeollA &HUH
RAeh22~26). Fatolzt AAEH[ P42 A
7 Mg o XNagyez AAH Y4 Aol
A ePFolvh27,28). AWER AL A
Q)84+ paracrine growth factor Z}A|9] WA g
FulE AT = A WA E] S

ANAE F AR Adez A7t Ay Folh.
FH4A AAELS A7) Az BE FPelA B

AL F& 2L FgollA "R AAAA)
EX o] W E 7% 32 229), 7}A critical role
< UYehiE £ 4AAAS] paracrine activity &
AA A AHoF AEA HAo] A=z, 2 Az}
g FFAE 71 71 Aok 28y $igdl
A AR Ao AFAAE LY F
AL B 21}(22), o} 2| 7HA] paracrine acti-
vityE JERE EH FYAA AR s
2 %3 ok HE AYHESE sl o
7R A EFNA WA A E F4]5o] e MK H
A7 {3 vp(10~13), B Aol A= fidell
A MK o] wE JA4A 299} microvascular
density & Z=A3Fo 24 MK/ AAEH J4 o
AX 59 target2 24 o] &HE ¢ UEA 1 7
A& zAsR T

nA A4z fg=FdlA MKe wdA
5 vluagegn FUF4 AR MK §3
Z}8) autocrine activity o} 3-8 zZAslct. 1 A
7 BAzF A= 1dddlAgr MK7} g it
H, =29 55%4 1 ¥l FAF A o
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A3k At Aga fetelle] Ak(11,13)¢ F
dsle], MK |42 483} FFdAdate] 44
& AAE 4 AU Th AR ke Aol

£ MK Jgg 2450 A8 A2 949
parameter?t MK U@ }e] 434S =AY}
2 A F4 AEE, d9A Ao|x, W
W7 8 Foe 329 MK wEds 434S
WaskA 4k b, Aol ol $8 s 2]
£ AT Fe) 2707 284S MK BRE
7t 7RIt o] Are chHE A A% mar-
ginal significance(p=0.06, data not shown)E- JE}H
o], MK7} autocrine pathway® <}A|¥E o] =218
Fri3lv, paracrine pathway2 A1€e] BAS
F7HA7) A2 Aol sHesisict £ AR
5ol AYAEFE o] 88 dFHE MKE W
A3l AEFNA FF YA HIAHE 54
FrEsol S50 IS AUG Heol o] 3
3k 1 30H20). MKo]2]9] oFE A A
2o whd o iel MK wke] AaAE =4
71 18l AR AYelA & FUAAAA
w4 8- Z A} o] tH(manuscript in preparation).

o] 742 MK ul¥e] paracrine activityt= $¢tol]
A g F4 AAJAETLS] #AITE g AR
kok-g& & ol AA MK dgd==d4 A
AEH A F AARJMAE FHASA gt
b B AT ol ZAHelnt o =
A4 #elslr] Ysl F%2| microvessel den-
SityE ZRY ohe MK ez ude 24
shgich WA B Tl o] &F ZF oA micro-
vessel density?] 2u|E =Absl7] 18] 94 G4
W densityZ HlZslivt. ISt Aol o i, W
3t W7 9 Feke] 7)o whE microvessel
density®] x}e] & WAslA] K3k ubd, ¢Fe] £3}
=7t L 7ol uvE3qtell vl microvessel
density7} o}, S1¢ollAE E3tEoe ol 81
e Ba22)9) Aelsdrt 2@y £ A9
Z A o}| 4] #2E) microvessel density?} o] F X3
ol| 4 2] microvessel density7} x}ol7} Alsted A FH
A v 2E o# ek o] Aol &l fdellAe
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u] B39t E microvessel density7} FrhE B
230), F& JA Aol {7l wet F3h=et
microvessel densityAto]& A2 Aolslrhe Hi(31)
7b Qo] obz a1 A& AueA AW 7t
glo] 3 B} g dolA A7t et
Azt

#HEFH o2 MK %o uE
sity xbo] o B8 7} o4 o dHE =A% uh A
3y 7191 TI-T28F F3t57t $& 73504 MK
$-A 2} uka | microvessel density?} Z7VslE 7
ot olggt HAte obF o7t AT 9
AUk MK 919he] vl2d 27w AgdER
el Hofspr @57]’ ul P f o Fvt

of] critical roleS 34l %L AR Az
et B dellA ‘]'5375‘} i FA sk
dv HAMEZE A8 Zo] ohy7] wiEell MK
SRR AA 9o HIAE FAH o= e
’““’“4°| e Bt zA7 7€) 343

th ol& Fox5(32)0] ¢t = ollA Wl
2] Z4] A% 9} microvessel density?}y A4l o]
glrhE Baroll 4] microvessel density= A&7 Q]
z2 A Yzt Bste] Aok ghek AX| 7wl
o} Zro] MK7} =AW AR A4 #HA e of
L il Bt anpd o g Agate Aol ik
A7t destAct. ol #AL- bFGF7L 9=
AW v A8 32| reinnervationol] Z&3trhes W
3(33)ll A Bl A2 HollA s 5 7} QL
th & MKE 53 AZANA AR AEe] F4
T} neurite outgrowthol] 2H8&-3+-2 ofjn| #elx]g] o
B 2(10), MK7} FoF E39] Jed 2HE ofy
g} & 417 o innervationg fEslo] vl A3
zAse 7153 =249 7tsAel AAH 2
of whebd FekAA Atk ARER A4S
paracrine pathway®] 43 oJol & =A gl &
A7EA A BEQD Fe e ARA 2ol F3 7)
T8 AR g ATFE 1 A Fe] I
g3t} s

MK 24 S 1l 7|} 9)AF okatel] upE BE

& umE s LA HA o} g

microvessel den-

2 fold Qdxte #AHA okskeh ey
MK &l o} 21d HEELS §4L glevt
MKE wastA g doll4 52 7o) veht
uhsgolol o] Ha9l Zho| of|FARLE A 7HEA
& BAEAL

4 g

9ol A4 g gdzAdA MK FARE A%
zFdA Fg wdsie, FFo 27 SUHE
5 W Er} Frhste] Fdel FA R4l
BaElgl o} 2 FH =<l microvessel density9}2]
AR BEekA Kl
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