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PDGF-Stimulated DNA Synthesis in Human Bladder Smooth Muscle Cells Occurs

Independently of Erk-MAPK Pathway Activation (Hong-Lin Cheng, Rosalyn M

Adam, Stuart B Bauer, and Michael R Freeman The Urologic Laboratory,
Department of Urology, Children’s Hospital and Harvard Medical School, Boston

MA 02115)

Abstract
Introduction and objectives Bladder smooth muscle cells (SMC) exposed to
mechanical forces increase expression of peptide growth factors Excessive
mechanical deformation can result in which expression and activity of growth factors
are upregulated In the current study we have examined the relative potencies of
known SMC mitogens 1n promoting DNA synthesis 1n human bladder SMC and
have characterized signal transduction pathway activation downstream of growth

factor stamulation

Materials and Methods: Confluent and quescent primary cultured human bladder
SMC were exposed to different doses of HB-EGF, PDGF or FGF-2 for 24 h The
extent of DNA synthesis was determmed by uptake of radiolabeled thymidine into
acid-precipitable material To identify the signaling pathway(s) responsible for
mnduction of DNA synthesis, cells were pretreated with pathway-selective
pharmacological inhibitors prior to addition of growth factors and assay for DNA
synthesis Pathway activation was also assessed by immunoblot analysis, following
growth factor and/or inhibitor treatment Total cell lysates were fractionated by

SDS-PAGE, blotted to mitrocellulose and immunoblotted with antibodies to the
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non-phosphorylated and phosphorylated forms of p38 SAPK2, Akt and p44/p42 Erk

Results: PDGF was fouid to be the most potent stimulator of DNA synthesis 1n
human bladder SMC, promoting a ~5-fold increase 1n thymidine incorporation over
baseline HB-EGF and FGF-2 were relatively meffective as mitogens 1n this assay
The PDGF-mediated DNA synthesis response was demonstrated to be specific since
1t was blocked 1n a dose-dependent manner with the PDGF receptor tyrosine kinase
mhibitor, AG 1296 The inhubitors SB203580 and L'Y294002, which block signaling
through p38SAPK2 and PI-3 kinase respectively, were also able to ablate the
PDGF-stimulated DNA synthesis response whereas the MEK1 mhibitor PD98059,
which blocks Erk/MAPK activation, did not affect PDGF-induced thymidine
mcorporation Involvement of the p38SAPK2 and PI-3 kinase pathways was
confirmed by immunoblot analysis using antibodies to the activated (phosphorylated)
forms of p38 and Akt, which demonstrated increased phosphorylation of these
signaling intermediates 1n response to PDGF-treatment Furthermore, the
PDGF-induced upregulation of phosphorylation of p38 and Akt was decreased in the
presence of doses of SB203580 and LY294002, respectively, known to block the

DNA synthesis response

Conclusions: These data demonstrate for the first tume that PDGF 1s a potent
mutogen for human bladder SMC The DNA synthesis response to PDGF 1n bladder
SMC 1s mediated by signaling through the p38SAPK2 and PI-3 kinase pathways, but

1s independent of Erk-MAPK pathway activation
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Introduction

The primary force impinging on cells of the bladder wall 1s that of mechanical
deformation Distension of the bladder wall during cycles of bladder filling and
emptyng under normal conditiones enables storage of urine at low pressure In cases
of outlet obstruction, bladder wall distends beyond 1ts normal physiologic limits
leading to the 1mation of molecular mechanisms that attempt to compensate for the
pressure mcrease One demonstrated outcome of obstruction is an increase n bladder
mass which results from increased smooth muscle cell (SMC) mass (hypertrophy) and
number (hyperplasia) [Levin et al , 1984, Levin et al , 1990, Levin et al , 1995,

Monson et al , 1994, 1995, Buttyan et al , 1992, 1994, Chen et al , 1994]

Although the mechanisms underlying the growth response of the bladder wall to
distension have not been fully defined, changes 1n peptide growth factor expression
and activity at the local tissue level are known to occur Altered expression of several
growth factors and other molecules 1n response to mechanical stimuli has been
demonstrated, including heparin-binding EGF-like growth factor (HB-EGF) [Park et
al ,1998, Nguyen et al , 1999, Borer et al , 1999), basic fibroblast growth factor
(bFGF), TGF A1 [Buttyan et al , 1992] and cyclooxygenase-2 (COX-2)[Park et al ,
1997] These data suggest that SMC exposed to mechanical forces may regulate their
own proliferation through the elaboration of growth regulatory molecules, thereby
contnbuting to the SMC hypertrophy and/or hyperplasia observed following outlet

obstruction

Platelet-dertved growth factor (PDGF) 1s a major mitogen for connetive tissue
cells, smooth muscle cells and certam other cell types The PDGF 1soforms, binding
to and activating two structurally related protein kinase receptors, ¢ -receptorand S
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-receptor, exert their cellular effects Mechanical force increases PDGE-B and PDGF
B receptor expression in vasucular smooth muscle (VSM) cells, And PDGF-B chain

plays an 1mportant role 1n the proliferation of VSM cells

We have previously demonstrated that neonatal rat bladder SMC exposed to cyclic
mechanical deformation 1n culture undergo DNA synthesis which 1s mediated 1n part
by selective upregulation of signaling through the p38SAPK2 mitogen-activated
protein kinase (MAPK) pathway [Park et al , 1998, Nguyan et al , 2001] Sigmificantly,
signaling through the Erk-MAPK pathway, which 1s known to mediate DNA synthesis
m many cell types, was found to be dispensable for the stretch-induced DNA
synthesis response 1n rat bladder SMC In the present study, we have identified PDGF
as a potent stimulator of DNA synthesis 1n primary culture human bladder SMC
Consistent with our previous findings with rat bladder SMC exposed to mechanical
deformation, PDGF-induced DNA synthesis was found to be mediated through
selective upregulation of p38SAPK2 activity, but occurs independently of Erk/MAPK

activation

Materials and Methods

Reagents
Dulbecco’s modification of Eagle’s medium (Cellgro), human PDGF-BB,
HB-EGF, FGF-2 (R&D Systems), AG1296, PD98059, LY294002, SB203580
(Calbiochem), Phospho-Akt antibody, Akt antibody, Phospho-38 antibody, p38

antibody, Phospho-p44/42 MAPK antibody, p44/42 MAPK antibody (Cell

signaling)

Cell Culture
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Human bladder smooth muscle cells (SMC) were 1solated and propagated in
culture as previously described [Atala et al 1993, Borer et al , 1999] Cells were
maintamed 1 Dulbecco’s modification of Eagle’s medium(DMEM) supplemented
with 10% fetal bovine serum(FBS), penicillin (100 U/ml) and streptomycin (100
pg/ml) at 37° C n a humdified atmosphere of 95% ar/5% CO, Experiments were

performed on cells between passages 2 and 5

DNA Synthesis Assay

Cells were seeded at a density of 15 X 10* cells/well in 24-well dishes and
incubated for 72 hrs n DMEM/10% FBS Cells were then treated for 24 hrs with
appropnate growth factors in DMEM and mhibitors over a range of doses 2 hrs before,
cells were labeled for the last 12 hrs of the treatment period with 1 pCi/well
methyl->H-thymidine At the end of the mcubation period, cells were fixed with 15%
tricholoracetic acid (TCA), washed with methanol and allowed to air dry Then cells
were solubilized with 0 3N NaOH/1% SDS and, pnior to analysis using a Rackbeta
liquid scintillation counter (LKB Wallac, Gaithersburg, MD), the resulting solution

mixed with Optifluor scintillant

Immunoblot Analysis

Cells were seeded at a density of 1 X 10° cells /well in 6-well plates and
mcubated for 3 days n DMEM/10% FBS tll 80% confluence, then serum deprived
for 48 hrs Cells were pretreated without or with 20 uM SB203580, 10 uM LY294002
or DMSO (vehicle control) for 1 hr, followed by stimulation with 0 25 nM PDGF-BB
for indicated imes Cell were harvested 1n lysis buffer (62 5SmM Tns-Cl pH 6 8, 10%
glycerol, 2% SDS, 1mM Na;VOy) and the protein concentration determined using the

Micro BCA assay (Pierce Chemical Co ) Equivalent amounts of protemn were
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fractionated on 12% SDS-PAGE gels, the protein transferred to mitrocellulose
membrane and the membranes probed with antibodies to the non-phosphorylated and

phosphorylated forms of p38SAPK2 and Akt

Results

PDGF-B was found to potently stimulate DNA synthes:s, as measured by
methyl-*H-thymidme incorporation 1n human bladder SMC In contrast basic
FGF/FGF-2 and hepann-binding EGF-like growth factor (HB-EGF) were much less

potent as mitogen for bladder SMC (fig 1)

To delineate which signal tranduction pathways may be responsible for
mediating the observed DNA synthesis response to PDGF-B treatment, cells were
pretreated for 2 hours with pathway-specific mhibitors prior to stimulation with
PDGF-B The mhibitors used were as follows AG1296, a specific inhibitor of the
PDGF-B receptor tyrosine kinase, PD98059, an ihibitor of MEK1, specific for the
Erk-MAPK pathway, SB203580, an inhibitor of p38-SAPK2 phosphorylation and
pathway activation, and LY294002, an mhibitor of PI-3-kinase Dose-dependent
mhibition of PDGF-stimulated DNA synthesis in bladder SMC was observed by
pretreatment of cells with AG1296, SB203580 and LY294002, but not with PD98059
(fig 2) These data implicate the p38SAPK2 and PI-3-kinase pathways in mediating
the DNA synthesis response to PDGF and suggest that the Ertk-MAPK pathway 1s not

required for cell-cycle traverse in human bladder SMC

To confirm the effects of the inhibitors observed 1n vitro, total cell lysates were
prepared from cells pretreated with the effective dose of the inhibitors, and stimulated

with 0 25 nM PDGF-B for different time point Cells treated with PDGF-B but not
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exposed to mhibitors served as controls Lysates were fractionated by SDS-PAGE,
transferred to mtrocellulose membrane and membranes were probed with antibodies
to the phosphorylated and non-phosphrylated forms of Erk1/Erk2, p38SAPK2, and
Akt which 1s downstream of PI-3-kinase PDGF-B was found to stimulate
phosphorylation of both p38 and Akt in a time-dependent manner, albeit with
differing kinetics Increased p38 phosphorylation was observed as early as 10 mins
following PDGF-B treatment with peak phosphorylation observed at 60 mins Akt
displayed modest basal phosphorylation which was increased markedly within 5 mins
of PDGF-B stimulation and peaked at 30 mins Controls displayed little or no

significant phosphorylation of either p38 or Akt (fig 3A, fig 4A)

In cells exposed to inhibitors of the p38SAPK2 or PI-3-kinase pathways, a
decrease n PDGF-B stimulated phosphorylation of the appropnate effector was
observed SB203580 (20uM) was found to reduce p38 phosphorylation to baseline or
close to baseline at all tme points tested The PI-3-kinase inhibitor, LY294002
(10uM), also reduced PDGF-stimulated Akt phosphorylation, although substantial

Akt phosphorylation remained especially at the later time points (fig 3B, fig 4B)

To confirm that the Erk-MAPK pathway was functional in human bladder SMC
and that the PD98059 was active n this cell type, SMC were pretreated without or
with different doses of PD98059 for 30 mins and stimulated for 15 mins with 50
ng/ml FGF-2, previously demonstrated to be a bladder SMC mitogen Lysates were
prepared as descnibed and blotted with antibodies to the phosphorylated and
non-phosphorylated forms of Erk FGF-2 was found to potently stimulate
phosphorylation of Erk1/Erk2 and this phosphorylahion was inhibited 1n a

dose-dependent manner with increasing doses of PD98059 (fig 5) These data
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confirmed that the Erk-MAPK kinase pathway was indeed functional in human
bladder SMC, and was activatable by the appropniate hgand Furthermore the
dataindicate that PD98059 was a potent mnhibitor of Erk phosphorylation, and

therefore the Erk-MAPK pathway at the doses employed in the DNA synthesis

Discussion

Previous studies 1n this laboratory and by others have demonstrated altered
growth factor expression and DNA synthesis 1 response to application of mechanical
force in bladder smooth muscle cells Basic FGF, keratinocyte growth factor
(KGF)/FGF-7 and HB-EGF are known to be upregulated in SMC exposed to
mechanical deformation 1n m vitro and 1n vivo model systems To determine whether
mncreasede growth factor expression was imphicated in the DNA synthesis response 1n
SMC, we performed an initial screen of several know SMC mtogens to compare their
relative potency 1n stimulating uptake of thymidine m primary culture human bladder
SMC As anticipated, bFGF and HB-EGF stimulated DNA synthesis in bladder SMC,
however they displayed modest potency relative to PDGE-BB which was the most
potent factor tested PDGF has long been known as an extremely potent mitogen for
vascular SMC, however 1its activity on bladder SMC proliferation has not been
mvestgated In view of its ability to stimulate DNA synthesis in bladder SMC,
PDGF-BB may implicated 1n the increase 1n mass of the bladder wall following outlet
obstruction PDGF has not been directly implicated 1n the hypertrophic or
hyperplastic response of the bladder wall to outlet obstruction with the proliferative
response largely attributed to members of the FGF, EGF-like and IGF growth factor
families However PDGF-B gene expression 1s known to be regulated by shear-stress
1n certain cell types such as endothelial cells PDGF-B released from such cells in

response to mechanical sttmul1 may then act 1n a paracrine manner on underlying
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SMC to achieve its effects Although PDGF has not been 1dentified as a
mechanically-regulated molecule 1n bladder SMC 1 vivo or 1n vitro, 1t 1s possible that
PDGF 1s elaborated by the epithelial component of the bladder wall, which 1s also
exposed to mechanical deformation, where 1t can participate in paracrine stimulation
of the associated SMC [Li et al , Hypertens Res 20 217-23, Wilson et al ,
Hypertension 31, 170-5, Walson et al , J Cell Biol 123, 741-7, Sumpio J Surg Res 44,
696-701, Sumpio J Vasc Surg 10, 570-1, Omer et al , 1992 Am J Physiol/Renal 263,

R1284-90, Sadoshima et al , JBC 267, 10551-60]
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Fig. 2
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Figure 3
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Figure 4
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Figure 5

PD98059 (uM):

0
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III. 4%

NRFBEERE ST RS REK A, EE 1960 £4K3] &
ventriculo-atrial shunt .44 & E # K (hy drocephalus) # FRefigde, 748 5h 5
B 65 o AR ) ) B 4k A B A MBS i (memgomyelocele)th & K, BEAILE
FO®R, AUARRIREBMERKAAMB X M, S5 EM74
& M, EHEMEH, ARALHEAL AT LREEA, TH
BY, TRAHBABTEMNE, FRAELAYRAEEL Bt RBE P,
BAZATENARAKRY, BOXTE=+OMAER, LbfEKMN, &
HMEZR, Lt REKEHONY, BwEBH2ZE+ Wuetal REBHSGBR
FRIEER, BHX_FAELETAE, BX X5 BRBETRIA
FENBRELOAR, 2AHARRPRIESY, ARARORALW, #25E, #
FRATAR, BERAE, RIS Y, AAMH, #ERBRATRABEREY
APUFERPOFRAHNBERER #RAMUYLEBLORE, S5
BB E B R (Fohcaad)te 2 A M, Eit B WHEEMN P 042 #6308 £ K,
ERELF R ARMH. AR FMNAS FEEBROBE, ASHEA—
R, EREAE, EEATHANEYE, A ELEERRRE, RH5RAH, el &
BEK, RERRE, WEUEMAGKERRE, RMCEKR, &L R%%,
BREIVERANEZRRAARER 2 FHRR2AT XS, HENBHE
AP, AEMREAASEZHNZRBN, Bo2t+_FKF S, AN
RAERIMEONZEMELE, X+ _FHERD, RASEHNLAA S
A, MATZ+—RHRAEM, HHhH4E 1970 & 1980 £4K, FMHAFH
DLW e B, 27 R, A= 2— AT HRBLERIANAR, Bib
HTARBTHRARERALR, BRAILEL SHRMEXAATA

i, 4T B XEEL, SINERNRRENPEHNZE T B R
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B, Kk AiE AN NN, RGN GEEIEHIL, B LT HE B, Rk
BREAEDARBAESE, FRAREASBR FEMERORE, R §
B, # 8 1972 & Lapides % P& ¥ S (clean itermittent catheter: £
zation, CIC), 3 M#H 2 1BA —HEALL, TARBELFE T hx BW#A
MR ERRERAR N BOF RS HEEAREERAAE 2NN
Gt WA, RIRFAME LR—BRTZR, RASGMBRERE, KPE2H
ERRAR, FEOCERAETROMER, RS, ARNMSORMKELE &5
Bt WA AR TG L HMERLRMBMNERESESAE, RIHTFE
MEABRHEE, BATR - BETFHREZRHE FAUER, RLUBK, LAE
b, BHERASESBEHERL Lapides 89k 4, 218 (B B84 BB
SRR P REEEEE, TEMNREEEE, BFLOTADALR RBRR
O, RRAETFZET A, FARTzAtial, 2RAH—RLE
IRE AR BERESRMELR 33 AR TR, FAEAHRALA
B s RAMBRSENT, BRFEAE, ERIBERIILFER R M&KE
WER, HERB AT RERGMMER KB, Joseph )& LI, 33 MLrrid
MBS, 160 A B R A B, BMAENEY, BAXETZH
k, BHZmt+tEREE B3 ARTAAAEL, HAFHEAE, HEEN
T6% RUMHENRATAEGER, NEMEKEER, LS Ltbkdt)
& Lindehalletal 3%4 87 e MM KB EHEE, 1IERFFARMAA
BRSATREAGEE, B oL FeEHR, FRAESHBIARARE BT
XhMBMEER2ZS, BB LERRRH, HAERTACANNY, &
Hh% MBRENEFEMRFEBMBRI RO KLY T Kk, Cassetal e
84 /N RAPBH BB EE, UMBMEER LR, BEFNER, 2 414
(49%), kA 1440 (17%), KAA 84 (9%), FHEFKAA T4H(8%)
2HA148(17%), B2 t+EAELRPERBMRS F0E BNk
BRERAEEAREBETELBRAEHER TR



& % 18 A R 4% %185 Bt hyper-reflexia & hypertonicity &) %4, & oxybutynin
hydrocholonde (Ditropan®), 18 & —# 5 pe b AL I IEB, 59K BOIE K
BN R AR BRABLGOEA, AU B TR S84 NKESE,
FE 39 AR R S8 ) B B SR8 iAo Sk M) E LB KRR ARA oxybutynin
hydrocholonde # R.&4 &4k A, €35 0 A E 4k

HEEFXETEXNTHES, AHABR AN R AR KL L
2, HARFERNEAE SARBLALBXTHRERLY, kdizH0
HEFR, ARREFHELE BioFMHX, TUSEFHLE BRERKZD,
MR EBER ST, MR BRRATSAE, I B, A%, W
REXAOGERAREL Lk AN, EARAOEN BRIXEZHHRY
AR RIT, FHARUKSRERT, HEDERLHE, FESRERAR Y
B BFTZETHA, BENEARARCEOAR, T EARTLHRA W
R WERGER TRRBHRBRABR, SREARRHEESEE, X
MEBRUAS, HESERXELRH U—HRANERROBEE, FERLS
gt —#8F BATRESITHREATRRA RMnEREHR, £
ARXAS—MEH RAFEHMARTRY F456%, BEHM kAR
# # €42, bulking agent 4o Teflon, Collagen, .28 .45 #)5U4 T 3 Ao .k 1 7
By SR €24, fascial shng BYBCBRM B, AT kB3 8MHA, 07T s AR
AROMM, 2RI RER SR, FRENERBRAE, —EBERNR)
HREARE, ARLEIZHER, KL ASTHRESFH RoBRERK
VREEIEONHREAR R, FIFEL, bR E B SAT B BT F G Sl o i
X [ h F 4

MBSk, AREFEEBHOIET A CXAFASEASAERGHE
B, BETHRAFERF, RELHBMEA, IABEBLH B4 BHitLRE
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ok ARa# 1980 4, Mitrofanoff fAAIAMALEBFHRATHSNELAR, VAN
BB Bt:& 0 #5(appendicovesicostomy), ByBta% A GH L E ik, SR KR, &
A10 2 12F $ &%, &4 A Mo MK, Continencerates B ZA+EE S
2—8 HRARABEINREARABEGEY 4R, CHEARNEORE, &0
R, NEA AW chis AR EE L ERAEAMTREES ASE Bk

REHMVRE AT AR, TRQETE, BEB-F &K% Mtrofanoff BRI, &
Trhd TROTEAK, SHHEMLANLLES

DRABEBREE, FPEHRENEL BAMATRAARRE ARG M
WMo, LLRMARBRBRAME ML, RBMSBK, SRRMER,
MRAKENR SEBXEBEY ZRE, EHRELAR, BREEPERY
2R, hREAXP A GZHELRR 1990 4 Maloneetal A Mitrofanoff #1R
RI, # /& ¥ antegrade continence enema (ACE procedure) ¥ #§ enema 7 X, 1A
REBARGRE, RLKERS, BLEBNELE HFEAFARAERE,
RBEWRAEARR, HRATWRERNMSod RFHb THE%BAALANM
kg, BERRAY ABHRESZIETEATA, £ 5K NABBRRGYHR
¥ FHRAk U12F EFHIARKAL EhDESWME, MMFREY
ERGEKSE MNHER, SORKF

B htied, AREFERBRATHRIOIR, KEFBEEARA
AF WHIBTRE, LRARSGE, KEANEE, ARNEHIRERAN M,
EXSR FXL, BloioRHetiIRys, EXENIH, EAER BEL
R, £EMBWABEBRGHE, RABEREE RARRERGKR, &
BHHERE, AFREERELITLIRANAL A0, KBHHLRE,
HAHBABEAHRIEE, CEAHTHERLER
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EMEERKG e, LERGHRA RARBHBAVAS, FARES
ERR, ATHRBLRIE FEAGARTIIRALE, WEERTRAKS
RAE, A, RREAHBEL, FTTRARNBAKEANALT wELF
ERA, THEBR, EARGEASERE, REDHNERESRFLARR, 4§
RMBEH L tethenng cord B R4 @ L EM, S LEFH, D RLLkH
ARt RHA RGOS EDER, MRPHEE
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IV. 2

1 wHRESHEMBRAY FRAT UM LR
2 BRXIERISG N EREN LA RETREE

3 BAS SRS B b
AWz
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ame.  PETROCCIORE, TYLER

Vinfus

188 ml/D1v

Pves

38 cmH20/Div

Pura

38 cmH20/Div

PuraDaf

38 cmnH20/D1v

RESULTS (Storage Phase)

TAG RESULTS

@~ e W

Time Vinfus
mn s ml

24
24
44
54
05
18
09
26

H O \W\WOoOomok

[y

-

REPORT OF URODYNAMICS Page 1
2154818 Inv Date 11/15/01
Inv.No 1
CMG WITH UPP
R N M‘—-WMAN\_L
| 1 1 11a
I I | LRI 'l"'"
2 minsDiv
t1 ND t2 t4 t6 t8
FD t3t5 t7
vinfus
Pves Pura PuraDif Pves vinfus
cmH20 CmH20 CmH20 cmH20 ml
74 2 52 50 2 74
154 47 63 16 47 154
155 53 71 18 53 155
155 68 82 14 68 155
155 70 85 15 70 155
155 39 56 17 39 155
155 40 20 -20 40 155
155 5 1 -4 5 155
e panTEC W

22 1e R



REPORT OF URQDYNAMICS Page 1

D 1136529 Inv Date 11/15/01
ame. MAGRATH. ALYSSA Inv.No 3

WATER CYSTOMETRY

Vinfus -
188 nl/D1v :/—’—’/—
Pves n
38 caH20/D1v | «M-M—A"MMK
- AH + T I T 4 T 1 ll |
3 mnin/Div
t1 t2 FD t4 t5 t6 t8
t3 t7
.
RBSULTS (Storage Phase) Vanfus
TAG RESULTS
Time Vinfus Pves Pves
min:s ml cmH20 CmH20
1 3 08 50 14 14
2 7:04 115 14 'ruc, 14
3 8 12 132 25 A ue 25
4 10 32 167 22 22
5 12 30 207 69 69
6 13 28 209 45 45
7 1l4-18 209 36 36
8 14 54 209 2 2
o panTEC

TFE 2 feRtps

W/



REPORT OF URODYNAMICS Page 1
D 2109539 Inv Date 11/22/01
ame. BRASSFIELD, JOHN Inv.No.. 2
WATER CYSTOMETRY
-
Vinfus L
108 nl/Div n
Pves -
38, cnH20/Div |
[} { 1
¥ } i ! H
2 min/D1v
t1 t2 t3 t5
t4 tb
RESULTS (Storage Phase) Vinfus —"A& Cye&l,
[AG RESULTS
Time Vinfus Pves Pves
min s ml cmH20 cmH20
1 0 12 3 12 12
2 2 18 24 10 WC 10
3 5 13 53 32 32
4 5 33 56 45 45
5 6 16 59 35 35
6 6 40 59 15 15
@ antEc B
T ork &
R 44V,



