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S LRIG AR X 5 ¢ b BoEfiie DRI &« O o F B

SRAFEEMELFAREE—ME CEE MR8
w & B

ERF T RRERE AR ERENE - AU DV ashTw B2, TOHFHERIC OV TRRLEH LA TR
W AFETEEE, BOERETREMCHN S h 5 EIE(LRISERY (advanced glycation endproducts, AGE) Atk b
BERRRE B R M Mia PaCa-2 ORFEFEIC XD Lk 5> s BE RIETH¥RE L. TOKR, AGE-Y vHET AT IV
(AGE-bovine serum albumin, AGE-BSA) {3 Mia PaCa-2 #fa® [H] # 3 SUER O RARBEREELTHAIE, lug/
ml Ti3 DNA §RE 5% RE IR, AGE 1T ¥/, RERSR TR Mia PaCa-2 MR A M s EmE w7, -5, 2av
b e =& LTHAVWRIEEE BSA 12 Mia PaCa-2 fila® DNA LSROMIABICITIR LA FHEBYRIZ S Ieh oo, EHIL,
= AGE It & % B oI & R\ £ 12 5 B F A M/ MR B R E F B (platelet-derived growth factor-B, PDGF-B) ©
DT LRRERSTHEALEL. Tibb, AGE VLIRS 2 BEREC Mia PaCa-2 #Bfg> PDGF-B mRNA & &% #96.5(%
Kﬁkégézg,AGEK;&Nmpﬂmzmm@DNA%&@E%%ﬁ%mK%MLtﬁtrPMWBBﬁ%K;D%é
CRET D ETHH. EEEHI, AGE I X »HBMIMMEEC AGE ¥ HRABERT 2MRRE v 7 5 -
(receptor for AGE, RAGE) ABERC Bl » T2 & 5 & A ST A7, RAGE mRNA AR A ke 54
T ET v FeVAF ) IR UAF FR{LESH L Mia PaCa2 fIAQEHFIES L. £ORKR, AGE KX 5 Mia
PaCa-2 §Il0> DNA AR{RER RS PDGF-B BEFRAFHHRIL RAGE 7 v F 2 v A+ Y IR 7 LA+ FTRIE
sz gl Eniz. UEX b, AGE i RAGE Tk o> TR X iz, PDGF-B DEL 2 TESE, PDGF-B OF—~ 1+ 7Y
VEFI% /LT Mia PaCa-2 MIADMER RET B b0 LELbhik. ThbDHMELD, HRFREIFEOEIEERICR
EEwE b D 55 LH#EESH, AGE RNFEREEROBBRETFO—2LisdEL LA,

Key words advanced glycation endproducts (AGE), receptor for AGE (RAGE), pancreatic
cancer, antisense oligodeoxyribonucleotides, platelet-derived growth factor
(PDGF)

1912 A 4 55— Fi27 PO FORTHELE 7 $ VB ES
LTinsd s L BBEOWBEITRERD Z L HE L.
Lik, Bl 7 I /BE-REABOT § /&£ L DIERERR
Rtz A 4 5 — FRIG & FHERAEEPICE VT L FRICE S
D55z EPRMbATER? BE, BREEEOME= v b
B ADEEELTELBEVWORTWANES 2 E Y AL,
FTrEE~E S0 EVEREDEDAM T — FRIEORERSE
UoMEBRRRES (7<= F{kds) LEXLATHS (B
1P, 0, 7= FU{LSmEReTiEd s, Bk, B
Al EORMRRIG B THEEOMETHORBCONE, &
KL KIS R4 (advanced glycation endproducts, AGE) %
BT HM, 207 < FI{LEHLUBEORISIIREH L &
h, i, BREREC S CURENCHKRI LD AGE »
B4 IR MBI BBy TUE L, ERFER/ N E & BHED
ERCECHL-TWAZLAELMCIRTETCWBY. &
i, BRRBEEEWTY AGE 1 v —vA £V 6
(interleukin-6, IL-6) DEE ¥/ LTEEOHM LS Z &4

PR TEE12B15AZAT, P84 1 A22R R

gEINEY, UL, AGE AMEOBEOBMIC LD L 5>l
BaE L BPMCOWTIRAETHS.

BOR DB S RE B\ THERFE A BUE & 6 A T LIRS
RELBOEERARRTFTAD ZLBBESI 2", BR
FREED & D X 3 IR O RESCERICE D B2 c 2L TR
LAEHBI TR, F I TERFETIE, BRFRETHY
B, BEINhD AGE S rh @B 2MlaR@L 75—
(receptor for AGE, RAGE) »\BEiE#B 0w R T8
WTHEE L.

HREBLUFE

1. AGE Q%

v Mg 7 A7 v (bovine serum albumin, BSAY (7 &7 &
vISry g vVEEE7 Y —{E=> F ¥, Boehringer
Mannheim GmbH, Germany) % 500mM /v 2 — A& &H TS
10mM LA 4 B At K (phosphate-buffered saline, PBS)
(pH7.4) £37CC6BESEE LY. £O®, 7ha—A%EN

Abbreviations : AGE, advanced glycation endproducts; BSA, bovine serum albumin; IGF-1, insulin like
growth factor- 1 ; PDGF, platelet-derived growth factor; PKC, protein kinase C; RAGE, receptor for AGE;
RT-PCR, reverse transcription-PCR ; SSPE, saline sodium phosphate ethylenediamine tetraacetic acid; TCA,

trichroloacetic acid
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wEoBEL, ~Y VT ;e —2AH 54 CL4AB 7 r<}
7% 7 4 — (Pharmacia LKB, Uppsala, Sweden) ¢ AGE-
BSA #RKRRIG BSA L5 HER L. SDS-PAGE T AGE
(Lo BERE®, B AGEBSA #775» F7+— FEETERL
9.

I.# K

b b BERGSE RIS S Mia PaCa-2 #JRIZ7 AV v &
4 7=z V27 v g v (American Type Collection) (Rockville,
USA) "bLEEA LTz, MIRRIL10% 4R R M (fetal bovine
serum, FBS) (Cell Culture Laboratories, Cleaveland, USA) %
A — 2N A B (Eagle’s minimal essential
medium, Eagle’s MEM) (B K$3E, RR) 12T 5% CO, §HT
THER L.

. DNA O{E%¥4

1. 794==-8BI0r~7

RAGE, m/NReéaFIEFEER F (platelet-derived growth

factor, PDGF) ¥ X 0" PDGF %% mRNA B E 75 A
2=, e —FLLTUTOF Y IF+F VIR LAtFF
EEL, 72RA7 7 I£4 FERIZ X h DNA &FREB =57
392 (Applied Biosystems, CA, USA) # L CT{b4a4R L.
ERAVIFEFFCVRR I vFF Pk OPC » 5 & (Applied
Biosystems) THE L. 751 <~ —DHEERINILLTOED
TH 5. RAGE-U (5-ATGGAAACTGAACACAGGCC-3")
(cDNA #E# %5 150-169"), RAGE-D (5-CACACATGTCC-
CCACCTTAT-5) (416-435"), PDGF-A-U (5-GATGGTACT-
GATTTTCGCCG-3') (cDNA $HEEE 296-315"), PDGF-A-D
(6-TCCATGCCACTAAGCATGTG-3') (590-609'), PDGF-B-U
(5-AGATCGAGATTGTGCGGAAG-3') (cDNA & & 581-
600"™), PDGF-B-D (5-CCACTCTGATTCACCTCTTC-3)
(1600-16198"), PDGF-a-U (5-CGACATCCAGAGATCACTC-
T-3') (cDNA & &5 2393-2412"%), PDGF-a-D (5-CCAGT-
GAAGTCTACGAGATC-3) (2893-2912®), PDGF-8-U (5
CTTCTGGAAGCTTTCTGCTOS') (cDNA HEXHF 5 3792-
3811%), PDGF-8-D (5-GTAAATGTGCCAGTGTGGAG-3")
(4501-4520®), 7= — S DE 2 RAGE-I (5-GCCGGACAG-
AAGCTTGGA-3") (167-184%), PDGF-A-I (5-AGTCAGATC-
CACAGCATCCG-3) (493-512'"), PDGF-B-I (5-AATTCAA-
GCACACGCATGAC-3) (791-810™) THBH. v h B-T 275V

Reversible reactions

mRNA KHT57 74 = =8I U7 v — 7 OEFIZ I 14
/ﬁEo 1z,

V. 7-FE2 LA LT AXVITXILAF K

& } RAGE mRNA DBf#s = ¥ vifes 5 BB 1TE
EDT7 A7 3uFt b HT7vFevRF Y TFTFFUY
AR 2 VAF ¥ (5-CAACTGCTGTTCCGGCT-3) (K 2) & &
CHBENRDEVAF YV IFAF VYRR VA FF
(5'-AGCCGGAACAGCAGTTC-3") # DNA 4 EB = 71
392 (Applied Biosystems) * F\ T4 5 L, AQUAPORE
RP-300 # 7 & (Applied Biosystems) # B\ fo A8 B B R
7w 57, —THELAE., 7xA7 40 F =~}
H7vFEvAF ) TR 7 vA+F FPREREDCT7 + A7 =4 VI
WHLEERNE L, MR~NOB O ALHRL BIFTHB L
BELh T 59,

V. {HEBERE T @ 24

1. £HlfiosEs

MR E24RD 27 A X —=F 4 v v 2 (Costar, Pleasanton,
USA) IZBEHEFNC0.25% + V 7> v To#kL, 0.17%
(W/V) MY YT — R BT TR R LR ERE VT
SRl EBEE L.

2. DNA &BEEDORIE

MREARD I SAE~F 4 vy v 2 ERPIZH 2X10'
BREL, MROEELHEE L) 2 TRk 358 U246
MR Ui, TOREERED AGE-BSA %M in %, 2085
BB OITHEY 1ZFEV DNA AR ERE L. Thbb,
1u4Ci/ml DEET [H] # : ¥ v (82.9Ci/mmol, NEN Research
Product, Wilmington, USA) % hnx 4 B85, KL10% b
Y 7 v e fE#E (trichroloacetic acid, TCA) %% 204K Fiz
BELTHBRYEEL, 2 SWTHllEEY k% 5% TCA ©3E
¥k, IN NaOH 200¢ # 02 B0 B OIERI & DB L
7z. IN HCI 2004 Tk, £B% 10ml OWE> v 5L —
#—LEFML H BHESREZHE L. 7VvFevadb iz
EVAFY IR VA F VRIMEBROBIZIZA ) X 7 LA+
F& & B lug/ml @ AGE-BSA iz fnz 4 BSICER
BUHESE~D PH] F 1 2 VRO AAEHE L.

VI. #fit b PDGF-BB #i{fIC & e

B« 0 ED#H PDGF-BB #it& (R&D Systems Inc.,
Minneapolis, USA) F# T lug/ml AGE-BSA % 52120

Irreversible stage

o CH,0H
VPP ® T
| + NH, —> NH —> N > AGE
(CHOH), I | CH,
CH CH, [ (Advanced
CH,OH (CHOH) _ NH glycation
N endproducts)
Protein CH,OH (FHOH) |
Glucose (aMino  gepiff pagse  CH,OH
group) Amadori product

Fig.1. The reactions of glucose with amino group of proteins to form the amadori products, and then irreversible AGE.
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%, 20855 > DNA &R FWIE Lic. &k AGE-BSA ¥
EHETFTOPHl # 1 o v BRI A OHEHER Y C, lug/ml
AGE-BSA HFHETORSERYC. & L, FBE DI MEF
DEEHEREY Cp &3 58

k%—xmovﬁﬁu;.

0

VI. ¥ RNA O

BRIFTAZ=F 4 v v a2 CEHKETTHELIHELD
Chomezynski 5" D H Iz #E S 7z ISOGEN (= v #V ¥ —
v, BR) R AGCTHB RNA w iR LK. T7ebb 1 RH7
h 1ml © ISOGEN #mx il , ER 5 sHEER,
02ml Dz reAA LML THLCER LA, 4T, 12,000
Xg KTISHMELE, EEYERLAY T oty —n%x
0.5ml fnz S\ T 5 AHMBEBEL, 4C, 10,000X g 10 5 DFEL
T RNA %= 2r. WWBWET% =%/~ THWBER
BLABCREEE TV ERRECHE L.

Vi, ¥ES—HR) AS—EWRIE (reverse transcription-

PCR, RT-PCR) &L EOEHDYH 7T 0 bR

GeneAmp RNA PCR % » I (Perkin-Elmer Cetus,
Norwalk, USA) # Fv, I3 RNA ##&3 & L THETER
=T cDNA #A4H L, 2\ T& mRNA KBERI7ET 71 ~ —
#FIC Taq DNA # ) 2 5 —+i1cT cDNA Wik % #IE L
2. KiSw ik DNA 4+ — =+ 4 2 5 — (Perkin-Elmer
Cetus) #{HEF L7z, #IEH D DNA ¥ 2% 7 # r— A ¥ LI
TESKEE, 74 v 7 L2 -REFEL, SO THEE
Liz. DWTT7 4 A Z—=%50% =7 3 F, SXEE-Y v
By — % —=5 L v 7 i vHEHEEBRK (saline sodium
phosphate ethylenediamine tetraacetic acid, SSPE), 5x 7 v -~
AEEE 01% AV E=—sae ) Fv, 0.1% BSA, 0.1% 7 4
a—), 1% SDS, 500ug/ml 254+ & #F DNA (Sigma) 5
7 BB TE0C, BEEIT LA 7V a4 X8 e7etk, 50%
AT 3 F, 5XSSPE, 5x 5 v oL b, 1% SDS, 500ug/
ml W s BF DNA, P 4+ ) 9x s LdF Ve -7

/@—A\ Initiator codon

® 9
A\ &
Lo
@ @\
&A—/A 3140% ¢
/ U:_ \C\\@//(r \
/ i ~C~ G
Gy C\T/G\ A
Q.1
éf@ F\G—Jj

@U

Fig.2. Antisense oligodeoxyribonucleotide against human
RAGE mRNA. The antisense DNA is complemented to
the 5 region of RAGE mRNA. The secondary structure
of the mRNA region was predicted by the algorithm of
Zuker and Stieger™.

10pmole 72 5H7¢ AEBHWHFTESC, 168 N1 7Y £ 1 X%
fo. Jw—7EBIZI, DNAS RKME#H> » + (EEE, K
;Y & [r*P} 75/ v =Y vE (NEN Research Product) %
FEHLEY., "7V EL ¥V vk, 74 0E—%
2% SSC, 0.1% SDS 1= TR T204M, 2\T 0.5xS8SC, 0.1%
SDS Iz TEET200M, Thth l1ETF HE#HEL, —80TT
= b S CHTTT 4 =Tl THEAAFA AU T F
5 4+ — FUJIX BA1000 (Bt 7 4 /L&, 0¥ 1T & D BEHES
DRPUERIT » 1.

B #

1. AGE |2 &% Mia PaCa-2 i3 ieFa {2

B 3184 DEED AGE-BSA BT L O lug/ml DIERE
{t BSA 7 F C24B5M5EE Lz v SIS Mia PaCa-2 #§
B> DNA &% L. AGE 3D DNA ~d [*H] #
IV DARERI00% & LTERTE, AGE RBEWKFLT
Mia PaCa-2 s DNA ~o [H] # 3 o vEL ALK K&
¥, lpg/ml Tz v b e — Az lEH 25% DNA Sk RE
Xgfe. Lo L, JEEE{E BSA 12 Mia PaCa-2 fila®> DNA &
BICILIZ LA F BBy RIE & ichote, Fihe, RLWKRTITE
¢ lpg/ml AGE RBHLEWThOBACKVWTLEER
Mia PaCa-2 ¥ijafia#mX ¥, 24RE% oAM= v ¢
B — D155 L. JERE(L BSA 12 Mia PaCa-2 fiflaft
Kb SEEYRIES eh Tk,

I. AGE [C&ZPDGF-A, -B sBEFORRFY

AGE #4577 Mia PaCa-2 §ifa® PDGF-A, B BEFD%

1507

1001

501

[3H]-thymidine incorporation (%)

0 01 05 1 BSA
AGE (pg/mL)

L

Fig.3. Effect of AGE on DNA synthesis in Mia PaCa-2
cells. Cells were grown in the presence or absence of 0.1,
05, 1 ug/ml AGE-BSA (AGE) or 1 pg/ml non-glycated
BSA (BSA), and assayed for [*H]-thymidine incorporation.
Each column represents X +=SEM of triplicate experiments
and is expressed as percent of the control without
additives ; vertical bars show SEM. *P<0.05, compared to
the value without AGE-BSA, *xP<0.05, compared to the
value with non-glycated BSA (Student’s ¢ test).



BRI L UG AR X 5 B O IR 165

EnREOL B ENDrE RT-PCR IS TN/, 20
t- ¥+ Mia PaCa-2 fifg & 0 408 L7# RNA 2§l & LT
GRE LA 7 VBICH LTEYY /- BER T ey b LI
B8, PDGF-A, -BmRNA & b E&tEx Lo L HE
B RNA BiX 300ng, HIEY 1 2 Mzt h £ h35
@, 30E D44 T RT-PCR KIExTT -7z, AENED 57 2
#v mRNA BHERIE L A% RNA &2 300ng, HiE

Viable cell number (x104)

% 10 20 30

Time (hr)

Fig. 4. Effect of AGE on Mia PaCa-2 cell growth. Culture
period after the addition of AGE-BSA is indicated on the
abscissa, and viable cell number on the ordinate. The
cells were cultured in the presence (@) or absence ({]) of
1 pg/ml of AGE-BSA or | pg/ml of non-glycated BSA
(©). Each point presents the mean for triplicate experim-
ents; SEM are smaller than the symbols. *P<0.05,
compared to the value without AGE-BSA, *x P <0.05,
compared to the value with non-glycated BSA (Student’s
t test).

0 2 4 8 hr
, <& PDGF-A

s <€ PDGF-B

<& fB-actin

Fig.5. AGE-induced upregulation of PDGF-A and -B
mRNAs. Total RNA from cells cultured in the presence
or absence of 1 ug/ml of AGE-BSA for indicated time
periods were analyzed by RT-PCR. Arrows indicates the
positions to which the RT-PCR products of PDGF-A, -B

mRNA migrated. Lower panel shows signals for B-actin
mRNA.

A 2 AEDEETIT -1z, lug/ml O AGE %8I 8N
LEAFER O, 2, 4, 8 BfE#IC Mia PaCa-2 f#ila5 5% RNA
L, FED&EET T RT-PCR %17\ PDGF-A, -B
MRNA LN 2B LR RARK S TH 5. PDGF-A
mRNA L2 AGE Fiintk 2 BRI cH 2 i 2 h 7z
T E¥7c/n o tohy, PDGF-B mRNA v <t 2 B4 T#6.5
fe, SEHEBTLH2EHFEIh. —F, NBDOB-T727FV
mRNA L~ 3@ B8xBLCTAETH- 1.

. Mia PaCa-2 #88cd5173 PDGF-q, -8 SEEOFRER

PDGF ZA Kz a7l A0 2 EEOR Y T+ iy
BB 2BHET aa, aB BB D ITEDT 4V 7 5 — ABFET
HrermbhTb?, PDGF-a MEZFMEITIEHD
PDGF 74 v 7 x —aLWFhE bFEETELOIINL, SHZ
#thi2 PDGF-BB &2 L { &3 572, PDGF-AB & D#HEFM
1215 <, PDGF-AA L3 #EE LW Z EBHbA TV 2.
% = Mia PaCa-2 #ifiz %17 % PDGF &%{4 mRNA D#H
A RNA & 300ng, BB 1 7 L H30ED&HT CEE
¥ RT-PCR #ETfiotc s 24, MEOWRTIEL a HSAK
BEFORBEIIEDTIH L Mia PaCa-2 Mz ic B ZAEKE
EFHERLTCAZENRALMENR 7. 5T AGE WL X
% Mia PaCa-2 fllfluno B RER R IxE L LT PDGF-B,
PDGF-3 SAKZRMRERLTWB LD ELEL DRI,

V. $i PDGF-BB #itkIc &% AGE O #RRBE{EEERD

ehF0

AGE iz X % Mia PaCa-2 fROKIEFLED Fie bR TFH
PDGF-B ThAnEd B bnicT57%» e + PDCGF-BB
KT AHAEY 7 a—FAFEERERIINL AGE FETD Mia
PaCa-2 #ifa> DNA A REEIC R JIZT B2 R L. RTIZ
< T PDGF-BB HUEILBE KA AGE 12X 5 Mia
PaCa 2 #JADHEFA RS B4 MHI L7z, % 50ug/ml DR
5T AGE BRIIEeecEkL .

V. 7LF+t> 2 RAGE DNA |[c L3 AGE ® PDGF-B

BEFREFE - WA REEROBLL

AGE % RAGE %4 LT PDGF-B D5 FRELREL,
Mia PaCa-2 HEHE DA EIZB I » T B M E H kB b
23 A%, & b RAGE mRNA W@/ 7 vF2 v At

1 2 3 4

2000 —
1500 — |

1000 — [

700 —
500 —
400 —
300 —

200 —

Fig.6.. RT-PCR analysis of PDGF-a and -8 receptor
mRNAs in Mia PaCa-2 cells. lane 1, expression of
PDGF-A gene; lane 2, expression of PDGF-a receptor
gene ; lane 3, expression of PDGF-B gene; lane 4,
expression of PDGF-B receptor gene. Numbers on the left
indicate size markers in base pairs.
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100

=23 @
(=] o
1 1

Neutralization (%)
8
1

20 -1

1 LI

Anti-PDGF-BB antibody (ug/ml)

Fig. 7. Neutralization of AGE-dependent DNA synthesis by
anti-human PDGF-BB antibody. The abscissa indicates
concentrations of anti-PDGF-BB antibody added to the
medium, and the ordinate the percentage of neutra-
lization. The percentage of neutralization was defined as
%}%Z——XNO%, where C, was the radioactivity of [*HJ-
thymidine incorporated into the culture without AGE-BSA
while Cp and C, were those for cultures treated by
AGE-BSA in the presence or absence of anti-human
PDGF-BB antibodies, respectively. A curve linking
symbols at 0 and 50 uzg/ml was deduced. Vertical bars
show SEM.

T
0 0.01 0.1 1 10 100

C A S AS

<«PDGF-B

<& RAGE

<& B-actin

Fig.9. Reversal of AGE-induced upregulation of PDGF-B
mRNA by antisense oligonucleotides against RAGE
mRNA. Total RNA from cultures with 1 xg/ml AGE-BSA
(A) or without AGE-BSA (C) and from those with both
AGE-BSA and 10 M sense (S)/antisense (AS) oligonucl-
eotides were analyzed by RT-PCR. Arrows indicate the
RT-PCR products of PDGF-B and RAGE mRNAs. Lower
panel shows signals for B-actin mRNA. The antisense-ind-
uced decrease in RAGE mRNA could be ascribed to an

RNase H-driven degradation of target mRNA.

130+ E el & IR0 LA F (K 2) &ML AGE 12 & 5 Mia PaCa2 i
gi D DNA ERBEERICE DETHRELEBEH Lz, K8 wrT
~ TEL, 10uM DEEDT v F VAT Y IRILFF PO
g B2k b lug/ml © AGE FRinic & % DNA &R S RITE
= 100~ ERECHH I N, —F, YA+ Y IR LT P2
e AGE BHRICBIREA EHBR EXh ol BT v F
g_ VARIUHEYAF) TR LA F FRETIC 835 RAGE
5 % L 0° PDGF-B {EF D RIIC > 2 £ &K RT-PCR #ic T
o i RNA & 300ng, 1 2 L30E D &M T THET L
£ B 91RT = & < RAGE mRNA L~ i37 v F 4y At ) =
g 50- 27 LAF FIZL D50% I TMEI & h, 51 AGE ik
— % PDGF-B #ETEBRAFEMHELITTELICME Shi. L
E ML, EVAFY TR 2 L+ F Fit RAGE ® PDGF-B #ETF
= RRCI e FEY G Lo o,
<
- Z =
- BEIRE & BB OBIFIC S\ Tha < e B D S0 £ 2
~ 0- £TH ) BRFE 2 REOERETO—>THB DM, bb

C A S AS

Fig. 8. Effect of antisense RAGE oligonucleotides on the
AGE-induced increase in Mia PaCa-2 synthesis of DNA.
Cells were cultured with 1 xg/ml AGE-BSA in the
presence or absence of oligomers or with neither AGE-BSA
or oligomers. The percentage of [*H]-thymidine incorpora-
tion is indicated on the ordinate. Each column represents
X £SEM of triplicate experiments. *P <0.05, compared to
the value with AGE-BSA alone (Student’s ¢ test). C,
control without additives; A, 1 ug/ml AGE-BSA; S, 1 pg/
ul AGE-BSA plus 10 #M sense oligomers; AS, 1 ug/ml
AGE-BSA plus 10 M antisense oligomers.

WITBERRIET A Z LIT & » TREBMICERBARIE LTK
BODH LM TR, L L, SoREOHESENMme & v §
O ERBIERFHEOT 1 EERFRICE L TEELS
WZ EHRERY, ERFSRE EFRBICHE L ERET L
LTRDONBERCH B . KPR CTEEZIL, FRFIRETH
ERLED X 5 CHBERT 522 & MERETEOMRIMEE
Bk Us AGEIREH L TER Lic. FORE, AGE 2458
b BB Y{REL > BT EREVEIA, XHIT
D AGE & I 58 {RES FI12E L LT RAGE #4354 —
b2V v PDGF-B DEAFEIC L 52 LML UHTRINE.
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Fig.10. A possible mechanism of AGE-induced progression of pancreatic cancer.

Mia PaCa-2 fiffaizouCit, EEX iﬁﬂﬁﬁﬂ? {epidermal growth
factor, EGF)®, aflt 5 v 27 5 — 3 v AR T (transfor-
ming growth factor-a, TGF-a)*, £ v 2 U VR ERF-1
(insulin like growth factor- [, IGF-1)®23%— + 2 V) VIZfEA L
WHEARELTWA I LB T VB, Lith» AGE
I DMBED GAb GANDEAYXRET L= v -7V
'RFTHAH PDGF-B DEENFEHEINLAZ LW I N IZADL
DFrIVy v g VRTFEEHIZ Mia PaCa-2 HlIDEIE A0
HEMCREIND I bDEEL DD, ¥/, AGE Z~7®r

77—~ KRBT PDGF SWE N L TIGF-1 DEALTER
%6%%“%%0 Mia PaCa-2 MR 83~ T3 AGE »
PDGF-B #A L, IGF-1 ek 7re s vy v vVIRFOEL
’Eﬂﬂ#k;f}@t Mia PaCa-2 fifa - #E< B > T 5
Dhvdy LAdsis.

AGE 2 RAGE I X » TEH I Nk, Wi A HEHERY
/LT PDGF-A, B BETREXFET 55020 TIARHT
B%. UL, % Schmidt 5™ & b MW IR BT
AGE 2 RAGE i #B & I hictk, ML A b L AR FE LK
ERF THHHANKETF kB (nuclear factor-xB, NF-kB) DGk
ZHUCHEMRBEC S RIFT I EAREIR TV 5.
=7, FEBMECsGTIE OF, HO, e K DER{LAIA b L =
27 mF A v C %5 — - (protein kinase C, PKC) D&M L
THREEZFEL 5LV O5HELH N, AGE KX - TF
ML I hicB{Liy 2 b L2 PKC OfE#% /A LT PDGF-
A B EETRACEELRIETL TV AIHERLEIONE.
&P BRI 350 Ti2 PKC 133 & LT PDGF-B #EZF5E
T AT SO E R I T I L AEMS R TR DY, K
RTHBIS AGE =X 5 PDGF-B BIEFHELEL L T
D, o TEHHITANLE-LIYVAF— 74251 + (phorbol
myristate acetate, PMA) ORABIZ L D CFFr— ¥ Rx 4 v
YEFL V=N L), SUANAIRYY »—FFNT,
AGE & X % PDGF #ETFHHIC-D72 5 RAGE Lo v 27
TR R R LT B0,

-

-

Lk, AP cELRMREN S, BEIIERFCBITDH
EORESEIECET I 20 EFARERETS. RIOCF
TXow, B XH AGE »ERT L IREMRICREL
T35 RAGE %#4rL, PDGF-B BEFRENFEIH, B4
Ehto PDGF-B 2 PDGF-B L& 74 —% A LTA—+2 Y v
CAERT 2054 0THS. ZOFFAICLIE, EROB
BoLZhr0RELEHUS BERIR O OHENC 313 5 R
MRORE AL, 2 VCI2BETSZ L LERLTEEEL
5. Bk, BiEIREO%E, AGE & - EEOMLL,
TvFwsAFY TR ILFFFICL S RAGE EEFo07
.y 7, BRFKICEAS PDGFB Ox—+ 2V vIERAOHM
Lok FENELLNS.

- L

[

EVS

& i

BRPIRE TREMICER 2 h 5 AGE 2\ SE Mt
FIZED LS ICEET IR L, UTOoHMAALE:.

1. FEEPEEMINY Mia PaCa-2 MilaDHEMEIL AGE DR
REFELTREI NI

2. AGE 1 Mia PaCa-2 #ifa® PDGF-B mRNA v~ %
WAEE, Hie + PDGF-BB $ifkix AGE k¥ X % Mia
PaCa-2 #ile> DNA A&l Lz,

3. RAGEmRNAWKK-$TAHT vFE VATV ITRI LFF
F# 51z X b AGE @ Mia PaCa-2 fila> DNA SH{EER X
" PDGF-B &EZFRIEFEDRITITIETTZ 2RI S 1z,

AEOER L 0, AGE 12852 BRI Mia PaCa-2 flfa 1
TEXFHEL, ZOWEFETIE RAGE # N T5+—-+ 27V Vv
PDGF-B OELTIEX M TAHLD EERI M.

& &

BrRrzdehlcb, THEELIRERED D ¥ LB/ KE—#%
BUERLABEYELET. i, RBREEOTERLBLIE L
SRAFEFHECFETREOILX BEBT O DRBBLET.
EHIEHTBLARTYRE E LicSiRASERFNNBIEE R S
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Advanced Glycation Endproducts-induced Stimulation of Pancreatic Cancer Cell Growth is Mediated by Their

Receptor and Autocrine Platelet-Derived Growth Factor-B

Yasuhiko Yamamoto, Department of Internal Medicine
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Abstract

Effects of advanced glycation endproducts (AGE) on the growth of Mia PaCa-2 cells, a human pancreatic cancer cell
line, were investigated. AGE-bovine serum albumin (AGE-BSA) were found to stimulate DNA synthesis in Mia PaCa-2
cells in a dose-dependent manner and to significantly increase the viable cell number. Evidence that platelet-derived growth
factor-B (PDGF-B) mediates this action was obtained: AGE upregulated the level of the PDGF-B mRNA, and antibodies
against PDGF-BB efficiently neutralized the AGE-induced DNA synthesis. Antisense oligonucleotides complementary to
mRNA coding for AGE receptor were found to reverse completely both the AGE-induced DNA synthesis and the
upregulation of PDGF-B gene expression. These results indicate that AGE action would be receptor-mediated and that the

AGE ligand-receptor interactions can take active part in the progression of pancreatic cancer through an autocrine action
PDGEF-B.



