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Table 1 Inhibition of rat PDE4 activity, and afﬁmtyto‘lhe ngh -affinity rohpram
PDE4 {iﬁ‘m‘:l:,%ﬁﬁ&ﬁr%mﬁ@@ﬁﬁ%[_%ﬁbf binding site in membranes of S, maurinus and rat

$BY.PDE4 BBEFIZ. SE LA BIEEERE Inhibifion of PDEA activity;  Inhibition of ["Hj-solipram binding;

P . iCy M) K; (nM)
B(COPD), PhE—HE B R BLUVZ OO fiElE - —
EEERRICPERINTES, LHOL, PDE4 [REHIE, —

, _ R . Al + 65 % 1 64 %0
VKODDBIER B B, FHEOEBETS  moum wmssw a2 o
=80, REBERTHBODONATDAEDITE $FIZ ME  rolipram 1200 100 29 +03 25 £ 05

) — Dpiclamilast. 11 %01 0.67 + 0.08 0.79 + 019
gi%ﬁ(if PRAERO PDE4 ZBET I EHRE CDP840 16%1 B3+3 103
DUEDTHAIEEZLBNTIND, B EDOTHE T, cilomilast o5 Hx9 NT.
roliprani [d: PDE4 ﬁﬁﬁﬂ%%ﬁaCSO&." “,M.);L) %EL\ YM976 43 *= 08 ) 132 NT.
; ; , BAY198004 1,500 s 200 15*1 NT.
F1&< PDE4 ﬁi’:ﬁé?é(KDf—T3 AMCEDRE  roftuonitast 049 =+ 0,01 | o770 NT.
hiz. COERMD, PDB4 [ rolipram [THLCHEREFN A2 B 18 g=n v
KFI19514 290 % 30 0.74 = 005 092+ 025

B BB D2 DD & (conformen) THEEL TINVD & ~ ' — —
WHRBASRTE h o, [EHUAIE PDEA conformer & B e e S S s S et
R DOLH-cAMP DAREEICEY, — %K., Bgman
PDE4 conformer [&[*H]-rolipram FA%E%[-J:U@{HE‘*Lé(m B0 rohpram FA”BLL)Q A rohpram
A EBILIERICB<RBEL TS DT, PDE4 FAE AT AR SIAIO S5 (FHFME PDE4 conformer NFA
B ICFVIBMZRRBL TS WA H S, €T, PDE4 HEFITERSN DB O AR EERLMICT
101, IR OBWET USSR IERAEMEE AL THRAME olipram ’i‘***ﬁhd)@ﬁ“(f)@ﬁ-
FRREtLTz. : .
BT RUI R (Suncus murinus: %379 F X2)EEAT ex vivo [Hl-rolipram $ & RBEFHoT. In
vitro DRMFHS ., PH]-rolipram DOUHMMEE S ~OREIZBNT. ZORA TN, BREAREZ. RVY
ZESYRCIEBER—CHotz, 5D0 PDEA [REHI (Table 1) XUV RICHERERBZ 5L, IEM R ERENRE
Liz. TOHR. 5DODLEWTRTR, AVIRACEREERL, 72
T BHEEET 2EMBER I RITHREL=RICREEHL ., invivo
TOREYIZ & BB OMIEES OBEAIE rolipram $EWHOEHE
PFR1=, 5ODILE WL, ex vivo PH]wolipram i & R EE R 5 BIRFH
SRS, BHEERYHREEL invivo TRBLFIME rolipram #&
BZSETHREGEICE, SVHEBENZE DL =(Rigure 1), LTz
A>T, PDEA BRI CERSNHIEL (1, OSSN rolipram #5& o0 o1 1 0w
#1152 00 &5 5 (BEFIL PDEA conformer OIAE) HEETHATLACRHE . e v o (e L)
- &hiz, COEMND, PDE4 HEFIOEL R AL 3015 ggg:;,,;::;“:;:m:;z:;“z%
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P, indicate the cotrelation coefficient and the probability

;&':s 11 @0) PDE4 Bﬂ‘%ﬁlj§ﬁmb~ ﬁ?FDT')D%@WVﬁ@J%'@ of error of the Pearson 's regression analysis.
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D cAMP 2 EFERIE, 1E‘°‘%0)[3Pl]-rolipram HEMEEEOBREEMEBALAS, PDE4 BRIEEE DR
SEFBLGM of(Figure 24, B). LI=A>T, BETIE! PDE4 conformer H%, Kk E MEMBEAD
cAMP EDFHEICEEL THHIEMNRBES :

i, BB rolipram FESEPAEIITINAIC A 1oooo — 2 1000

g s
ERIARLTNGCE R, BRIl gow  t 2 | g
QLB T O e B
BVTH, cAMP BIZEEME PDEA £ oot B R Y
conformer [C &> THREIEh TOS AT LM o 110 10:)= élﬁ?:foo = 110 1or:m:i't)l:<‘1)$oo
£z 5h3, —%. bhb@{tA%fDTU DTN PDE4 inhibition IC 59 (nM) PDE4 inhibition ICn (M)
BROWEIHEAGI MR MG, £aH 55— "g
O PDE4 Bt MAE FEH DM & H]-rolipram 3310009 51000 " A
HAREREORIOTAI AN e | sy
2C, D)o CHTEMD, TU/NBRDIBFEIZIZ, § ' slope=1.05 s 63‘ slope=0.99
' ‘ 3 _=0.85,P<0.01 £ s =067, P<0.05

{E35F02Y PDE4 conformer &3 #1% PDE4 7 1 10 100 1000 o011 10 100 1000
‘i ‘ - N . ition of rolif binding K; {nM inhibition of rolipram binding K ; (nM)
conformer DA NI EL TSI EAHERIE o o
- - i - = Figure 2 Compari fpl logjeal activities of PDE4 inhibitorsi  nelevation of ¢AMP levelsin
hd. hhb@ﬁ%iis BiZitedho =R cortical (A,B);:d hibition of mouse  allo -MIR (G, D) withinhibition of rat PDEA catalytio

‘acﬁwty (A,C)ordlxplacemmtof[ 3H]-rolipram bindi tomt brain it fB D). The comp

o
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rolipram B ML~ OB ZLZETSE L Inded inthese analyses are as follows:  denbufylline (1), @), piclamilast (3),CDP840.4),
" e cilomilast (5), roffumilast (6), Ro20 1724(7),YMQ76(8),A“H312 2281 (9), BAY19 -8004 (10)and
’ H"’C“fi q:‘m«ﬁm’é#ﬁrﬂfﬁﬁi)‘bﬁﬁﬁ?% KF19514(11).Th=dxagoml line rep its the line of app tmn.'lhemsetvalues, rand P,
indicate the comelation coefficient and the pmbabxhty ofémo  rofthe Pearson ’sregression analysis.
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PDES [REHIIL, Hiln/MRIEA. BLaROER. &&Uﬁu”?;ﬁ%%ﬂ%f’ﬁﬁi%ﬁ B EMRERTEY,
PDE5 FEH sildenafil (1. EEERAEO T BGLHESE. BEOPEFLOABRICEHTHS. PDES H
EFOBFEFRM S, KF31327 (3-ethyl-8- [2-(4-hydroxymethyléplpendmo)benzylam1no]-2 3-dihydro-1H-imidazo
[4,5-g]quinazoline-2-thione dihydrochloride)At RHEN}=, 2T, £ITLTRASINT L\»’é sildenafil [ZX}9%
KF31327 DEVEFHEMICL, ERARICBETEAZRNTEERA .

KF31327 (IC5¢=0.074 nM)(® PDES [ EFEHE (L. sildenafil (IC5e=2.7 nM)&kY B0tz FIE B i R
b, KF31327 IR RMBEESITH o=, KF31327 [ PDE5 I L TELEREZR U, PDE3 (T8
L'CEEL‘@b"%%ﬂﬂ%iﬁﬁ’éﬁL"CL\T:(ICSO=38 nM), II/MREE RIS (E, PDES [HERIOHSETET 20
(SFERRERTHD. EFSEUSH X O Mm/MR(E. PDES & PDE3 (cGMP-inhibited, cAMP-specific PDE)%
FEL TS, HRRDO GMP HBL\E cAMP O ERIC&YIMROBEEEIIHENS, Collagen TERDE
N3 YFl/MREEERIGIZ%9 S KF31327 & sildenafil DIFI{E FZE 8L 1=, Nitroglycerin (—BREE R
B4 %)) L T T KF31327 (RA/MROBEES 0.1 M BT ORETIFIL. ZOHERIL sildenafil EFI %L

- FCHoT-(Figure 3A)e COBELNTIOILEWIZE>THHRERD cGMP BT EHU, cAMP EIETLEMN
of=(Figure 4A), LT=H%oT, nitroglycerin BET Tl KF31327 12k 3 f/MR O B EMFI e A X GMP B0
rEABEETHEEEZEND, —H. nitroglycerin JEZETE FCI%, KF31327 [ZM/MEDFEMHIZERE
(1-10 pMZEBREEL, COEERMBRO BRIV FRERDThE EF LI=(Figure 3B, 4B). ZHIZHL
T. 10 uM sildenafil [FHIFEAR D cGMP B2 L RSB RIZENI LT, I/IMROBREZIFHILED Tz, 2D
$5 213, nitroglycerin JEFETTO KF31327 1265 MAMED D M AICIL, FREANAECLD
cGMP OLARJL, BIDEAL., £1=1E55L PDE3 [BEERITLS cAMP O EESEELTWAEEA LNz,
hETEL. MIESGELAL OLIEROMBTIE PDE3 & PDES OFHHRFEHELTEY. cAMP &
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Figure 3 Inhibitory effects of KF31327 (gray bars) and  sildenafil (hatched bass) on vehicle KF31227 sildenafil - ’
collagen -induced platclet aggregation in sabbit washed platelets inthep  resence (A) and : -
absence (B) of nitroglycerin. Platelets were pre  -incubated for 5 min with 10 pM - Figure 4 Cyclic nucleotide lovels in rabbit washed plateleis afier 5m  in incubation
nitroglycerin and each of drugs at indicated concentration, and then challenged with 2 pg with dmgs if1 the presence (A) or the absence (B) of 10 pM nifroglycerin just baiow
ml? of collagen for 10 min. Values representmean = s.e.mean (n=4). **: P<0,01 compared the i ion of aggregation by coll Values are da smeans = s.emean
with vehxck ## P<0 01 KF31327 vs. sildenafil . KF31327 (A and B) and sildenafil (A) (n=3). ¥: P<0.01 compared withvehicle. # And ## P<0.05 and P<0.01 KF31327
. fly inhibited platelet aggregation verific  d by max -t test (P<0.01). vs sﬂdemﬁl cGMP level (A and Byand cAMP level {B) were concentration
d d by of KF31327 verified by max -t test (P<0.05).

BlE, RBIEE PDE4 FEFIDOERICBUT, ex vivo OERICKYEHEROEHEREBMASRE
rolipram #F & EALD 575 (SHFNE! PDE4 conformer MIHE) AHHEAL TS IEERL, &I, in vitro ME
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