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SRAFEFHMERLHIBEERE (EF | EHEEER)
A B K &

BEOHERBEOBFLMUET 50K, BB SV URERE CTHEREIENLTWAZ L CER L, BBl
FEXEBERT LWL, REFEHEYRITIFALE T 2B ERE L. 5EO e  FEEEMA Panc-1, BxPC-3,
AsPC-1, MIA PaCa-2, Capan-1 L MO EF L E LTS v V BEMRESHEIr I PCL2MEYEVTUTOERY
Tolo. B lce MREEEEMRE PCI2 ORESEELT, 21 e FEREEMROEE LB R\ T PCL2 Ml ik
L, ThZhicisd s PCI2 fifinREMREL A, 312 PCL2 OREMHELHOW, b b REHREHEOEINY L R
L5 2 REHHEXRERTFCHLHRREREF (nerve growth factor, NGF), = .. — = } m &'> 3 (neurotrophin-3, NT-3), #&
HMEEHEF M A F (basic fibroblast growth factor, b-FGF) REB L, “h b 3EBHEOMRYEERTF (neurotrophic
factor) DFEBMTORAL mRNA VRA TR, £D#E BxPC-3, AsPC-1, Capan-1 @ 3EHEO MM = v b -1
W LUTEE D HREREELTD, Pancl, MIA PaCa-2 ©HE W THBEETIR WA, REMERXEW. ¥, b | BEM
faokEE biED PCIl2 KT 28T, SEEITNTOMBEEZELEC L - THRK PCL2 0REMELED . RICHE
RERFOL + FEEEMKE COREIE, BxPC3, AsPC-1, MIA PaCa-2, Capan-l T NT-3 & % #%, Pancl,
AsPC-1, MIA PaCa-2 C b-FGF OHBE¥ R4, NGF B THRIZBWTLRRALRBDeh- . LEOKR, v RN
Tz NT-3 $% 2 b-FGF #5WL T, PCI2 OREHREICEL B - TWA Z EARB I hi.

Key words pancreatic cancer, PCl2, neurite outgrowth, neurotrophin-3, basic fibroblast

growth factor

BRI, BRI THRCTFRARGERD L DTHS
Y, T OB OR ORI LB O EMENEE, ERE
ROLDIZ, THEBEFERIGFOR T2 Z L HFHED
EREEEYEL LTWARREEZLA D", BREEBER, K
BERCRDLNBBFNRLPHT ABEERER™ &1 5
hTwWBH, TORIEBECEBRERCE L TOWERIL
W SR AR 2 A BIEERE T, ShE TR ORER
KR OB D b PR B R 3\ THERRAE I LT
BHIETHEBEL, TOIZ LHAMEREORIBFCERRAK
KELBEE LTV B EELWRET > TENR, WERELOB
FrRETARRETWinLORERTHS.

LIAT, BEMEEBFRROMASEFCE THERE
HF AR OMEREOMEY 5 ledtTZ EN@EIhT
WA 2 TR T, BEARARREERT YRR
L, Gy NS e5ERY B ONE 3 h RS
BRT, SEEO L FRUEERER L ARERoEF Vv E LT
PCI2 Mg (5 v » BEMRE» SE)" B CRAEHEY
TV EEROMEMR~DBB YR~ ¥, AFHE
ERTWAEESTFEC I AMEEEER""2BRATHEN

L84 3 A 5 BEAT, R84 3 A28 HH

THBMREZE LBy PCI2 BRI iiin L T ik~
DEEH TR, RigfEL PCL2 MilioRERELXRTELED
TV BHEBERET (nerve growth factor, NGF), =a.—r
b 7 ¥V 3 (neurotrophin-3, NT-3), ¥EZEM 4R SF MRl R T
(basic fibroblast growth factor, b-FGF) @ 3 fE DR ENR
FON oy vk EGERIIR T ORBIC O WTRE LY.

MEEBSLUHE

. # R

1. e FEEBRERR

LEIDERTHE Lice b BBERAAL, Capan-l (BH{L
fEE), AsPC-1 (dh4r{LIs#%), Panc-1 (B4 L), BxPC 3 (&
— 4L (American Type Culture Collection, Rockville,
USA X DA LT & MIA PaCa-2 (G4 L) (B #E
RERFEIEA Y 7 X hfith) o 5 BEA R Lx. MEaOEE
wiX, 10% 488 R MmiE (etal calf serum, FCS) (GIBCO, Grand
Island, USA) & 0.3mg/ml 7% 3 v (AAKBEE, HR) 220
RPMI-1640 %5 (HAHI) 2, 5% CO.E, 37CO%
HTTEZELRL.

Abbreviations : b-FGF, basic fibroblast growth factor ; DCC, deleted in colon carcinoma; EGFR, epidermal
- growth factor receptor; FCS, fetal calf serum; NCAM, neural cell adhesion molecular; NGF, nerve growth
factor ; NT-3, neurotrophin-3; PBS, phosphate-buffered saline ; RT-PCR, reverse transcription-PCR; SW-EIA,
sandwich-enzyme immunoassay; TGF-a, transforming growth factor-a
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2. PCI2 #fs

AgMBEoEFALLELT, Ty M BAMRELSET SR
Ml TH B PCL2 AL ER L. MaoEiwl,
5%FCS &10% & MiE (horse serum) (GIBCO) & 0.3mg/ml 2
N& 3 vEket RPME640 By Ay, 5% COBE, 37C
DEETTREELL.

I. R&HEE

Lab Tech # + v »3— (Nunc, Naperville, USA) IZ & R FEE 1
EMEREE 5X10Ym]l OBRETERL, 37T, 48RMERE,
015M V v i 4= B A % (phosphate-buffered saline,
PBS) (pH7.2) X AWT 3 EKEHL, &£F+ v A—-—HE,
5%FCS, 10% EIiE % &1 RPMI-1640 #45C 5X 10°/ml D
EwHsi L PCI2 Mifg4a @& L, 37C, 8RR AR E Y
fTo7z.

BREHEOEAERE, PCI2 Mty SEHEEEMR L X5
THEMWT, =9 AHF v + Thyl £/ 7 r -+ Hilk
(GIBCO) % W TRAHBRELT -1, Tihebb, BEE
BHOF v v —% PBS T ALK, I50MHE7 €+ v
BEL, PBS 12T 2 [E&#EHE, 100fEF MO Y AHf{ 5 v b
Thy-l £/ 7 m—FAHildE—kiith & LC37C, 605 HRIG
&%, PBS 1T 3@BEHE, 2 &P L LTHNEERY 5
<=y ARY 7w —FAHERITC, 00HRIGERTHLAS
T2 LV T IV Y R —AEKTH A~ OB

F Y voA U-ND25 (£ V) voRR, BH) WTHELK.

£REPHEMCT 5 PCL2 Mt o Rz OERLO D
1z, &4 BfERCI0EO ML HE L TRARBEHIILT,
FOFHELERL, av e A BOBRARROFHMEL L
WL,

0. BEFEHakMia L& (C L3 PCL2 Mt

HERE B Y 1X10%/ml OEET 10%FCS ¥ &1
RPMI-1640 $%#¢, 37C, 5% CO., T2RFRIERE, 1132 v
TNEV MET o T REET, PBS T 3EIEE®E, 10% FCS,
5 % BB % & RPMI-1640 $5#1C37°C, 5% CO,, 24R;fEI5S
#E. ToOEE LHEY 1000rpm, 100RHEL LT, HhEYER DB
WY PCI2 itk i+ 5 S BEEES RNl EE L LT
J:: 100

PCl12 #ifaix, 0.02% EDTA 0 PBS iz Tl % &84,
PBS iz T 2 Ak L, FEMEEEEMREFETIX10Y/ml 2%
RLCas—»rva— Lty +— v {EER-273
A b, B WC3TC, 5% CO., ASRFMISERY, REMRY
WL

V. RNA O4yus

FRB BRI Y 150cm’ OMBIERE 7 5 A 2D T
BL, avirzvih-kREATHETE LT 01~
025% + v 7> v—02%EDTA %41 PBS & A THila: &l
BEL, PBS It C 3[EMEKE, Ry b7 =/ —AFT=UTsT
FY7 k- FEEIC T4 RNA 8L,

V. ERMWEFES—RY AS5S—EEYRIE (reverse

transcription-PCR, RT-PCR) #*

1. 754 =—8BIr -7

NGF, NT-3, b-FGF, 8-7 7 + v+ % mRNA BHE 7S
I3=BIVTr—F L LTUTFTOAY IF+£ v IV ER I L
FF PRI LTHERAL 49— EAREH G, BX) X
DEALTHERELL. NGF: 2 VR 751 v — 5-GTTCTA-

CACTCTGATCACAGCT-3, 7 vF 2 vV A F T A <= —
5-GATGATGACCGCTTGCTCCTGTGA-3', v v — 7 §5-
GTCCTGCAGGGACATTGCTCTCTGA-3, NT-3: + v A
5-CCAGAAGACTCGCTCAATTCC-3, 7 v+ & v & 5-
GACAGGAGAGTTGCCCGTTTT-3', = — 7 5-GGTGC-
TCTGGTAATTTTCCTTAACGTCCACCATCTGCTTGGA-
¥, bFGF: £ v A 754 < — 5-CGGCTGTACTGCAAGA-
ACCGG-3, 7vF+v AT 514 =— 5-GCTCTTAGCAGA-
CATTGGAAG-3', 7 » — 7 5-CTTTCATAGCAAGGTA-
ACGGTTTGCA-3, B-7 2+ v : v AT 54 < — §-
GAAAATCTGGCA CCACACCTTY 7 v v A7 54
< — 5-GTTGAAGGTAGTTTCGTGGAT-3 + = — 7 5-
GATCTTCATGAGGTAGTCAGT-3,

2. RT-PCR #

lpg 2 RNA %65C, 159 fZEMEH, 1 488 cDNA S5+ v
b (CLONTECH Laboratories, Inc., Palo Alto, USA) % F\»
T, BEERIGE T cDNA 2 &H LY. Tibb, 2002 = »
FDEEF-HIEY A L APEFERE 0.5mM OF 4+
VAR AF F (dATP, dCTP, dGTP, dTTP) &%, VY
= dT 754 <=—, 1 B{r RNase [HERF, 50mM Tris-HCI
(pH8.3), T5mM KCl, 3mM MgCl, #37C, 04HRGL I,

wr LEwai_tz, & mRNA RN 754 v —& Taq
DNA RV 25—+ (ZEE, ®KH) T DNA 4~ <Ly
4 7 5 — (Perkin-Elmer Cetus, Norwalk, USA) iZ-C DNA »#
& L7z,

7%, PCR KIGi%, BEMA04T, 30/, 7=—-V vy
60C, 14, DNA O#E®T72C, 2oMEL, 2he 141
INELT BT 2F V02, 1851 2, flild, 2594 2012
Toie.

3. ¥ ¥ vomy bR LA PCR EROER

PCR E#%, 1.5%7H e —AF A TESEKBL, 02N
NaOH B TERE, dRLThbF I rvr vy vy 7y
v & — (Pall BioSupport, East Hills, USA) KiEE L7-. iEEL
fer A vy AVvT LA VT 4z - E RS LT DNA
BTy NF-REELL. 72— 6T VA T E
1= g vEIT- T, YEMRY [P dCTP I CTEM L1
BRI T VFEVAF VIR I UFF P e —F A AT
VELE = g VEFTHRD, ATV EL - g Vi,
2xSSC, 0.1% SDS D%+ CTEIR T30 MR E, 2xSSC,
0.1% SDS D& T204 M%# Lic. Kodak XAR film &+ —
FFOFTFT 4 —HTo R T O AL ST F T A=~
BAS 2000 (B£7 4 V4, R 2R L CHREEERHIEL
o

V. B2 5 b-FGF BEDOAE

Watanabe 5 OFEICHE - CTHREBHBERTEE (sandwich-
enzyme immunoassay, SW-EIA) ¥iC TSRS E LD
b-FGF BEDOREXTT» 1.

VI. #tatepabist

BRI EEREETEL, HirRNRERERSRE
PRV, GRELXRBOBEEREED D LHELL.

29 #

1. BaE# (ki3 PCI2 MBIORE MR
Ml EmEEdlk e PCl2 Ao RSEETEIT S
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PC12 MIBaDHRBOE (LR L. BE D PCI2 MO HMAE
i, ADavie—ABICRERS L O EE 25-30um BE
DEBTHHH, BEEERRE OBAEEC X - THERE
DHEMEZ - TWb. i, KERBMRC X 5 REMHRF
RADEWERIT S BENT PCL2 MEOBAERDFESHEDL
AT -7 (1) BxPC-3, AsPC-1, Capan-l © 3R\ T
avier-ABrELCERERERMERXRL, Pancl, MIA
PaCa-2 @ 2EEOMM E DEARETIL, FRERIRDR
Motehy, a v b r—ARELTEREDHERADRI.

1. BessmBaisk LE(C &3 PCI2 MiaDEEMER
BEAEEC B 5 BESFEC X AMBRAEER 2Rt
T2 B THREEE LHT X5 PCL2 MilsoRiE e R L

= (®2, ®2). BAEBRLARKC S EROMRRER Ly
BlemiiiyrmLi.

. #ERERFOL FEERARTORSA

PCl2 lanREBMEDORELFAND DT, REHES
PCl2 fBlan B EERXR T EEHLNL TS NGF, NT-3,
b-FGF 0 3BOMRFERTOREREMBE TORT O
CTHEF L7, 703 NGF & NT-3 11X, ACE Vv R2BD7 5 3
V-WBL, 7 i/ B—REET, 50X Y5 ECHEREY
BHEOZ I, RO - vITaey FVETIR, TELEN
TERIGWTTREM2E 2 bhicicd, BERFIORHHM LD
BIREINTBENILSSA~—% 3BT RT-PCREEI T3
D mRNA OFEHPEE L.

Fig.1. Effects of the co-culture with human pancreatic cancer cell lines on neurite outgrowth of PC12 cells. Pancreatic cancer
cells stimulated neurite outgrowth of PC12 cells (C, D and F). PCI2 cells are stained with a mouse anti-rat Thy-1 monoclonal
antibody. (A) Control. (B) Panc-1. (C) BxPC-3. (D) AsPC-1. (E) MIAPaCa-2. (F) Capan-l. Bar, 100 u#m.
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Table 1. Neurite length of PC12 cells in co-culture with human Table 2. Neurite length of PC12 cells cultured in supernatant of
pancreatic cancer cell lines medium of pancreatic cancer cell lines
i h /cell (PC12 5 : Neurite length ( « m)/cell (PC12)
Cell line of co-culture Ncunte(%igéD(‘ :‘1::1‘%)8‘): (PC12) Added medium of cell line (X£SD, ne100)
- 44.22+35.41 =] - 36.93% 5.99
Panc-1 56.83120.28 |« Panc-1 68.31£26.63*
BXPC-3 135.22+47.76 * BxPC-3 109.26:+56.29*
AsPC-1 129. 31%65. 04 * AsPC-1 125. 67+67.96*
MIA PaCa-2 52.40%17.76 MIA PaCa-2 69.0438.08*
Capan-1 93.68+47.78 —— Capan-1 133.06£59. 09*
* p<0. 01 * p<0. 01

Fig.2. Neurite outgrowth of PC12 cells cultured in supernatant of medium of Pancreatic cancer cell lines. -Supernatant of
culture medium stimulated neurite outgrowth of PC12 cells (B, C, D, E and F). (A) Control. (B) Panc-1. (C) BxPC-3. (D)
AsPC-1. (E) MIA PaCa-2. (F) CaPan-1. Bar, 100 gm.
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Fig.3. Determination of the exponential phase of amplifica-
tion in PCR reaction. The expression levels of these
genes was examined with 25 cycles for NT-3 and b-FGF,
and 18 cycles for B-actin. (O, B-actin; @, NT-3; H,
b-FGF.

A
YA L
& F F & el
1 2 3 4 5
NT-3
b-FGF
B-actin

Fig. 4. Southern blot analysis of PCR-amplified products of
mRNA in human Pancreatic cancer cell lines with the
specfic probes for NT-3, b-FGF and B-actin. NT-3 was
expressed in lanes 2-5 and b-FGF was done in lanes 1, 3
and 4. Lanes 1, Panc-1; 2, BxPC-3; 3, AsPC-1; 4, MIA
PaCa-2; 5, Capan-l. NT-3, 480 base pair fragment;
b-FGF, 372 base pair fragment; B-actin, 592 base pair
fragment.

E&H RT-PCR #12 T mRNA E% HEBHT 5 o0ic, B
SR LREME» D ERFRD PCR 4 2 VR IEHHE
MRV 7% NT-3 & b-FGF Ti325%4 2V, B-7 27 F /T
1844 Z & L2,

K41 RT-PCR ## V7 Ry MRIC L 2 BREREG RS2/
it s NT-3 & b-FGF ® mRNA 0RHE% R L. NGF
2, BEER@D ot (2L NGF 0774 =% IO
m — 7 OF%HET NGF EENESSRMRE AV CHRE).

NT-3 I%, BxPC-3, AsPC-1, MIA PaCa-2, Capan-1 ® 4 FEOHE -

HTERENRTADH LA, HC BXPCI BV THEWRENED S

Table 3. Relative density ratio of RT-PCR products between NT-3
and j -actin, b-FGF and J -actin in human pancreatic cancer cel]

lines
Cell line NT-3/ 3 -actin § b-FGF/ 3 -actin §
Panc-1 0 9.99+1.24
BxPC-3 3.41%£0.66 0
AsPC-1 1.29%0. 16 1.16%0. 14
MIA PaCa-2 1.22+0. 14 3.09+0.22
Capan-1 1.91£0.37 0

8 The results are expressed as X =SD of three independent RT-
PCR determinations.

Table 4. Levels of b-FGF in supernatant of culture medium of
human pancreatic cancer cell lines

Levels of b-EGF (pg/ml) in supernatant

Cell line (X *SD, n=3)
Panc-1 35.563£2.20
BxPC-3 0
AsPC-1 3.588+0.61
MIA PaCa-2 7.118%0.13
Capan-1 . 0

Af-. %7z, b-FGF i, Panc-1, AsPC-1, MIA PaCa-2 © 3%
DA WTEVERIABED bR, 12 Panc-l KW %
DRERBNERTH -7 (F3).

V. BEEER LERO b-FGF BEORT

Watanabe 5 DHFEEIC & 5 SW-EIA B C MR LE+
® b-FGF BEDOHEZXT-7%. FLLRT L 5K Pancl,
AsPC-1, MIA PaCa-2 @ 3B WTRALRAD bR, KT
Panc-l @BWTEL, LEFD b-FGF DBEIZ, FEMiao
mRNA ORBEW L —FH LT,

% =

B EHEEOH T L FRARGERD 1 2THY,
FOFEEE LT IO OMEAFMERIC X 5BHDE
h, BEETENEOROBEICME TS Z LIC L 5FMOERS
LRBFROML R, FER, MEEH, SERRESCRE
B, OO OEYENEYE, ERBERIINBT A
5.

DL HBBARTEL, BEORBREE R LY ENE
LT, HETIXI9T3EL G 2 BB E AL, 197T7TFK
EAUIEYE IEE B( Y (translateral retroperitoneal approach)
kB REEE L R SRERE BRI R BASE LY, A IR A
HELTER., Lnl, 205 kAL T LT
BEARFREOLEE YR L, HERBELisZ b
Bk, YHETE, ARBEOEERYRAL, B
e, BEOEANRY, LBEHEDREGRESBEIELHE
3, B RRELY ST MO en bloc FIEk & LM, WEK
REEFEREMLOOH5.

—7%, 1973481 Fortner A3k K S5 BEEIBR (regional
pancreatectomy) % #RIE L TR, BAEK BT HIKAFN
REASh, LEOSHOHRTTLAS &> Iik-Tett, B
FEROELHHIEE L FTALERT 5 cdMENIHL FE
ZBMBRLEL, BETIR, 74 V744774 7OFEDT
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cr DMAPEEICKEL Lo TETVA. L L, LIBHE
BRASBEOBRFFML, FENTIX, 74V 7447547
FWHBER I - CTHEOAYENERE Y, BEHREHD
ERWEEE BRI L D & BRI BRI G L3k
SENLFHREVL LS.
COEEREORKENEEE Y BRSO L LTV AER
D12E LT, BEMEREOBE, ERER, BHRREEW
EHRB|WCOWTOWRLD L, RHELERSWZ L2DTS
na. Tihebb, BREIALED L3I LTHERIZREL
T A0, HRECBELABHERA LD IS TERTHD
. REERCREWTHEEEAERCAD LI L O, BEE
BEMNBRESTHLRDAY v b, TRV » B BONE
ThHD.
BEREDISK L THZERCRBET 201 2VTIL, 8
1B, REMEONFERE S IOCBFERENTE I, &
SEEOFRMEHRE R L O ME R HEORE Y BE T 58
FRBEHE o TWB I EDD, THbDMAL HEMEIE
PR LHERL TV, $4, HARL I, BEFETO
FRTHEH, avEa—g—%F g, RED IKTH
BREBORF LY, RERBEOABCELELHH LTS
h, —HOBZMEREICELTED, ZOH X HiERRIE
BTa0THA5 ERNTWD. ZD L 3 IBOMBE~DERE
BRELT, BEDOLZA, MEHRMILRF LD, REDHE
FEOBEBFRHSBETALOBRAEV-I 5 THHH, BK
REEMCI, REBBLAEBEOMICIL, Z-&h Ll
HERRWERILWE 5 THBY. kic, MERCEBELICED
ERERE LT, ER OFEBBRIRFAOERI T L5
R MBER L D M A ERIBR (perineural space) A » 723
M, ZCHRREENBEALYESNCERL, MERBOL
EREHT A LORRERRDD. TLT, TORBRFL
LT, fERLh, MR, ~ MY v 27 22T, BOER
X L THBERER D2 & b, BEEOMBEEMED 2 &
KOWTH Ubh T &, KU TIL, Bockman 5%, #ig
CEBECHEETAINS VAT +— 3 v 7BEERTF a (transfor-
ming growth factor-a, TGF-a) & BB ICFEET 5 LR BEEF
V47 & — (epidermal growth factor receptor, EGFR) ®-¢3
754 MERBIC L D MREAETOMOMBEOWEEN ¥R U T
D, Fiz, AIET 2, BEMBOMEEEDS T TH LR
#XSF (neural cell adhesion molecular, NCAM) O X »
BRELOBMELH L TR D, PREFMEL TR THIIE
WESTHD. Tk HTHERECETAIEIL, RaE
ATETWB LS THBD, FOBFOMINTIZREL, BK
NEEMOENCHEREE CIREELO1D TV WERTHS.
CRETRHEE T, BEOREBEEMERDBRE) HIRERE
BB S\ TR M LT WA L L RBEHLTER. &
DERY, BRAREST L - T ERIEATVSETH
W, HREBEORBFCEERRICKECEE LT\ D EE
Abh, ¥io, BROMEBEO L OB EHCRT B EHOM
WA ENRFERS D Ll h, BEGEBHOTRICEH IR
BElx 52 &N TEBLEXDRD. I TARR IR, B
WREiaD, BRI LT XRE T I L ATEN L S by
BT EMT, SEEO L SRR & EMRD £ 5
MELTUELIEERICEGC DR T » F BEMEIED HRT
Shic PCI2 Ml B\~ C ERARIL O MHEMR BT~ O B8R T

7z.

T, BT - REEEOERTIX, BxPC3, AsPC,
Capan-1 ® 382 PC12 OF B BEREMARIFALE LT
o, ¥l BYO2EBELERZI LV AHBERERRER Y
BLTWhe. —F, BERLBCRT2EREETIL, 58
TRTCOMBRERLREMRFALE LT, ZhbHD)
B, BxPC-3 m—F 45 {LiRE, Capanl XEHLEE,
AsPC-1 i394 {LIE T H 5 0wt L, Panc-1 iMES{LIEET
#H MIA PaCa-2 RRH{LBTH 5. BEEEMOE+F T
DAL TS, BxPC-3 & Capan-1 @ 2§, MjaEH» ¥
BULAEALHEBELTWADIR L, Panc-l & MIA PaCa-2
1, 1EIECHRIAESIELOF FHEL TV 500N HER
hic, ®kio, BESTEC X BB L S ERROMEEL
TERZBRNT2 BT, BEMREREHIC L 5 PCL2 D%k
HRANOEELFHNI. ZORRTIZ, BAEBERERR
b, SETNTOMBR BT, REHELZED. L,
BB REERYEIEEL L0k, BSEBERTEIEMR
ExE |- LD L[ L BxPC-3, AsPC-1, Capan-1 ® 3ET
BHodc., FENE, ZOEELEFICEELEL, PCL2 oREME
PIEHIBRFELT, £LT, EECABEBOPT LR
FREOMRGHE L EMI L5 MO S HRTF L LT NGF,
NT-3, b-FGF © 3 BO#EESER T (neurotrophic factor) D3
BHowTHE 2 T-%. TOKRE, SEOERTIE, REN
TerERBRRTF TH 5 NGF OB, BRI hich ol
NT-3 & b-FGF 0 2 BEROMERBERTFORAIHR I,
ZTodTh NT3 2HEHLTW5 3EFEOMMBMEL T
b-FGF # HREBE LT\ 5 Panc-1 1%, Wik EEAREN
Z kI, SEOERN S, b-FGF X b3 NT-3 052 HE
MR BT, RWHRBRESERFALRE 2 EELLR:.

4HE, ¥EEED b-FGF OREIR, E&K RT-PCR i
LoTHBbhic mRNA ORFE L I —F LTk, Ak
HiE, NT-3 O LEFRE LRFTXZHETH B2, NT3
3, BRINTEZERERL, WRF—2 b0 5 2, #
SRR ERA DR, SERENEEREAD LB S
MRYBARZENTEE -, ZOX 5B T, 8%
BARTFEREIEL, PCL2 MilkomiHEdy, v MM W
THE, KEMREOMEREYRT I EATRB®Ihi.

T, BRI B A RESEEA: S EREOMRRIEL &
DISICEERDZDOTHAH 55, BTHEMI, HEEHEIE
AETHEMTIE, ThEHEENC AR RE M CEmRSA
HDRFTLIEBTHAHH. ¥, Bockman HDOEFEMHER T,
MEHRESeTIT, BRI S Y Y — 2R LTV 2 R BB 0
BREA—ORFT, BEOFERLALDSZ2LOBERD B
A, BETLEVCHERCTABECBERAEE LTI, Mg
WxhiE, Thidd, £ 2 - Z0 - BERERTE~O®ED
BARETZ LR\, Fio, HETRBSWR, B
I o THIER SR AFEMTTE TE, NBEBENKRRT
BUICHDERBALLTVWEEDLRTW AR, HFkFEEh
T BV T HEENRRTROBALELLTWEE LD
no. BAOBEOBERTOERTL, EXRCFEETIHE
L, BEATIE, RESEOBENCPRLD I 5 TH
h, BEFRFTHS. i, KL X5, NCAM,
TGF-o, EGFR $0E& I L 2 B OMEBRAENR Ubh T
B, B, SEASIHHERERTLUMSC S NT-4, NT-5 &
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DMERBRT NEREINTED, ZhALHFLLEFOW
R LD, REMEORI & /ORI GES S hiudmg
BEHOBFOBBC BRI 2EELLRS.

TDXOWELTHE, BEH, HEEHELZEMNIES
= 2 — B 5 R A (neurogenesis) & 3 EEMBEITIIE, &
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Abstract

The purpose of the present study is to examine biochemically the expression and secretion of neurotrophic factors
causing peripheral neuritic sprouting (neurogenesis) in pancreatic cancer. Five human pancreatic cancer cell lines (Panc-1,
BxPC-3, AsPC-1, MIA PaCa-2 and Capan-1) and rat pheochromcytoma cell line (PC12) were co-cultured. PC12 cells were
cultured in cell-culture supernatant of pancreatic cancer cell lines. The expression of three neurotrophic factors, nerve
growth factor (NGF), neurotrophin-3 (NT-3) and basic fibroblast growth factor (b-FGF), which induce neurite outgrowth of
PC12 and human peripheral neuron sprouting, was investigated at the mRNA levels in 5 human pancreatic cancer cell lines.
In co-culture and cell-culture in supernatant, neurite outgrowth of PC12 cells was caused by all 5 pancreatic cancer cell
lines, significantly by BxPC-3, AsPC-1 and Capan-1. NT-3 mRNA was expressed in BxPC-3, AsPC-1, MIA PaCa-2 and
Capan-1, b-FGF was expressed in Panc-1, AsPC-1 and MIA PaCa-2, but NGF was not detected in any cell lines. These data
suggest that human pancreatic cancer cell lines secrete NT-3 and/or b-FGF, and induce neurite outgrowth of PC12 cells.



