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General Pharmacology of DA-8159, a New Pyrazolopyrimidinone Derivative
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Abstract—General pharmacological properties of DA-8159, a new pyrazolopyrimidinone derivative were
examined in laboratory animals to investigate its safety profile. The oral administration of DA-8159 (1, 5 or 30
mg/kg) in mice and rats had no effect on general behaviors and central nervous system of the animals in test
systems, such as hexobarbital-induced sleeping time, motor coordination, normal body temperature, writhing
syndromes induced by 0.75% acetic acid solution, chemo-shock produced by pentetrazole solution and rotar
rod test. Anesthetized cats treated intravenously with DA-8159 (0.1, 0.3, 1, 3 or 10 mg/kg) showed transient
and mild decrease in blood pressure. However, heart rate, respiration rate and tidal volume were not changed
by intravenous DA-8159. In the isolated organs including ileum, heart (sinus rate of atria and contractility of
papillary muscle), trachea of guinea pigs and phrenic nerve of rats, DA-8159 (1078~10"° mg/L) did not elicit
any effect or inhibitory action on the chemically or electrically stimulated contraction. DA-8159 did not influ-
ence gastric secretion, pH and total acid output in rats and intestinal propulsion in mice. The administration of
DA-8159 in rats had no effect on the platelet aggregation induced by ADP in rabbit plasma, urinary volume
and electrolyte ion (Na*, K, CI7) excretion in rats. Prothrombin time (PT) of the rats showed a mild but sig-
nificant increase after administration of DA-8159. Activated partial thromboplastin time (APTT), however,
was not affected by DA-8159. These results indicate that DA-8159 does not exert any of serious pharmaco-

logical effects.
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7] 5 A (erectile dysfunction) THEE 7hgt Al s) 9] o]
Pask WIS ol FAY 41 & g Az A
g 4 9lem, 400 o ike] A F 50% olAbe]
7] A 3Ae) Ao R eIl 9k (Korenman, 1995).
FHe W18 BAT AR AN BB oA
: 2 A7) s 9 AU o g
F R @A g5E ALE JA4HAX L AT
A W71 Aze TN, =AY, ATE
44 B e T whge] AFAN v FaFAEE
papaverine, phentolamine, prostaglandin E, 5] AM-Z o]
A2 glent AWAQ BEE} oo, ol FAM
of g AFzE HAsr] sl axE 2SS A
A TY38le Muse® (alprostadil)7} VivusAtel]l &) Ak

*To whom correspondence should be addressed.

Hglevt Ex7) 71del] #AA] Eahz gloh o)ef 1998
ol PfizerAlb7} ZNsl A4 riRad X EA
Viagra® (sildenafil)7} &z W7 F-A 2 8A A& F
S8kl glevt, AdaAle] Fahge] AR R A E
SUb IS

DA-8159% -FoA| 2] E At A 78 7] A A]
BAAZ NLEQ sildenafil F=A FPERA 247
Aol sildenafils FAFEFH, sildenafil®] 2H-&7]42 &7
FH Ao ¥ =2 EE 8= phosphodiesterase type 5
(PDE 5% A& 224 cyclic guanine monophosphate
(cGMP)2] B3| & wolgr] wel L7]E fFAA]7] =
ez e (Wagner er al, 1998). DA-8159%
sildenafil®} F-Algh 2H8717 % Zbe oFE o] X T (Doh e
al., in press), AHA SAAIE B3 sildenafil ¥} b4
gl okE-2 Zhel ¥ u} gl 2w (mFE AFRE), rat - rabbit - dog
oMo FBAY H sildenafild} 55 o)A Tt
e Ao #I=EPTHON er al, in press). £A]| ol A
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= DA-81598] Z1-FoiA] Bd 7lgst Fahegd A%
3 7|e} Bolgt el §F5 A $8) dut

okg] #8-& HE3H
IL A4

1. AEEE 3 Ao

A&l AM4-3F DA-8159 (5-{2-propyloxy-5-(1-methyl-2-
pyrollidinylethyl-amidosulfonyl) ~ phenyl}-1-methyl-3-propyl-
1,6-dihydro-7H-pyrazolo-(4,3-d)-pyrimidine-7-one)2}  silde-
nafil citrate (°]%} sildenafil® FE7])¥ 25 pyrazolo-
pyrimidinoned] E&EZ FolA % (F) AT4 FAAATH
A FFLeten] NMR 2 IRe| o3 F2E Fels}
93, HPLC +%% 77} 98% olAeledeh. 7 F-Fod A
1% HPMC (hydroxypropylmethylcellulose)el] 3 &}a}g] o
=, vehicle=A 1% HPMCE F3}9v}. Chlorpro-
mazine, haloperidol, hexobarbital, pentetrazole, acetic acid
glacial, naproxen, carbachol, d-tubocurarine, acetylcholine,
pentobarbital, o~chloralose, borax, isoproterenol, charcoal,
atropine, ranitidine, sodium citrate, adenosine 5'-dipho-
sphate (ADP), furosemide 5= Sigma (USA)o|A 3}
of AL},

2. MEEE

AZF 25~30g2] ICRA &4 =k, 180~200 g A -5-2]
+4] SD (Sprague-Dawley)d| #X=, 2.8~33kg®] NZW
(New Zealand White)A] -4 =7], 330~350 g2] Hartley
Aol ¢4 71 2 27-33Kgd] Tl E HALAEF
E2ZNE Fgtel 8|2k Az F ARl
707 AN 7Y FE AEREE &5 23 £3C,
5% 55£15%, A7 1241 7H07:00~19:00)9] =7 <
frAlsld o, Ak B2 A4 AHAAS AEE
AL AF-Fodsh= 75 18747 AAAIZ F Alge] A}

#8140},

3. S 2 4EXX

ol$ 4ol Y=o DA-8159E 0 (vehicle), 1, 5, 30
me/ke/10 mL &80 2 1% HPMCel Hof 272 T3}
oo, FTekelol= 0 (vehicle), 0.1, 0.3, 1, 3, 10 mg/kg/
mL &322 citrate buffer (pH 4.0)°l &3]3} A=y
2 Fofalsich

4. SFLAAO| O|xX|= deF

(1) LS U sl st &8

olubZEAte]l FELE Irwin® WA A (rwin, 1968)
€ ¥yl A=, A2, locomotor activity, stereotyped

behavior, convulsion, tremor, exophthalmosis, ptosis, pilo-
erection, tail elevation, traction, motor incoordination,
muscle tone, analgesia, abdominal tone, catalepsy, righting
reflex, pinna refelx, pupil reflex, skin color, respiration,
lacrimation, salivation, urination, diarthea, death $-2] 3}-%-
W3l AASA, AEAASA W FERAS BEEy
oh FEE uhfell BFF 05, 1, 3, 6 AT Fell o
whEAkg eyl e, 2952 sildenafil 30 mg/kg
#} haloperidol 10 mg/kgS- 73 7-=. F-of &lgio).

(2) Hexobarbital =00 CHzl ==

28 o et ARSElGow, GEL AHTH
of B[ 1A]ZF Fofl sodium hexobarbital 80 mg/kgs B2k
WE Fodle] SulfEA|IZIE eHA 7S SR8k
Sodium hexobarbital o A]F-E] A 3uTAl 272 =
FHFEAZECZ AA 59l o, b AN E 3]
E7tA) o] AIZb-E AR Fge YE2gEEE
sildenafil 30 mg/kg@} chlorpromazine 20 mg/kgs 73 72
Fojsisin.

(3) XHL2So| st &S5

AR A7) vporo] SFES ZodFlT 0, 10, 30, 60,
120, 150 B 3o ¥l-2-AWelA] Opto-Varimax (Columbus
Instruments, Columbus, USAYS o] -&3}e] 5E7F4 Aprb-2-
FHE FAsG . AT BE a3l Fel7] ¢
& v Fofel] M= TY Azt APLEFTEHS
Zx5lgon utEEE dildenafil 30 mgked ATE
Fof Bk v).

4) &dH =HE

a2 P eufe] Y ARSSte] FEE AT Fedsl
30 5 Fo| penterazoled 80 mekel 2 B7lEo 5l
= ARAIZE, A A, AAA AdEe] 2 -5 2
AbE o B3 ghasled vl (Swinyard er al., 1952). 9l G
2= sildenafil 30 mg/kgs 7T Fol 3o}

(5) MAHH|20] CHEH &

H=E % ovte]y el Abgslg o, oFEFe
2RI} FEF] 05, 1, 2, 3 Az Fol| 25A4E
L2 of 3em AYse] HAA L FA s
ZoFE 2= sildenafil 30 mg/kg®} chlorpromazine 20 mg/
kgs T2 Tl et

(6) =X writhing HEXS

wpg-2E P 13~15 mhe|d ARgslE o) ofEFe
1A17F Fof 0.7% acetic acid-saline §-4-& w}-9-2 A F
10g% 0.1 mLe] 4802 E7} W Fol syl vh(Whittle,
1964). ZAFF-3 108 Fol| 102-7H] writhing H4 T
Sl o, W E2FEZE sildenafil 30 mgkg na-
proxen 50 mg/kgE 73 2 Feoislad vl
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(7) 81HZ A8
Rotarod treadmil (Letica)S AF&3ted &7 3emel 3
A5 SpmeE 3AAF o), 33] A& test F 18] o

g 28 oAb A gl widE Sl ANATE A sk
% 779 o2 AEsg oHDunham e al.,
1957). oFF T 05, 1, 2. 3 A7F Fol 27 33 testd}

of 13)ekx 24 o] S AVW |4, 38 EF 28 oy
o GoiAw FRALOL Bl AATE FRFA,
ZFEZEE sildenafil 30 mg/ke=F chlorpromazine 10
mg/kgs 73 T2 Folstgit.

EX7|0] CHEt BHS

(1) x"*ﬂlxé

AF 350g A5 7VHE B AAAA IS A
23} & Krebs Henseleit 9o w232 sdAoA 2F 10
Ll‘ﬂﬂ‘_ 2= HJE]—L 2 YFEE 15cm Hole] B2
o A sl Tt XE-E 37°C9 Magnus Ao <=3k
% isotonic uanbducer‘ﬂ] AAdsg o, 500 mge AR A
HE HolFgrt. 1 A1ZHEet 158 T L22 JeoiFma
A FAN AT FE2 108107 mgL VA FHHLE
7stgd.em, ) Z2FEEE carbachol 107°~107 mg/L-& At
B5te] Al A Jehde 5 HEe
carbachol 17} =% ¥F-&-3-2] izl 5k %= v}et
it

(2) MEZ B2 O|Xl= g

=% pentobarbital vF dFel| A A EEle] HA-S *1171
= MEElT &5 phrenic nerve’} FHE Aol F-
A2 FES #HFESe] 37°C Krebs-Henseleit £-<4
#7] organ bdth°ﬂ 29}, Isometric transducerel] &3
F 209 AXAHE 7}319 2™, phrenic nervedl]
ANAFTARAE o] &3] 24L& A3 TH02 He, 0.5
msec, 20 volts). <F 1A]7t <14 }/\]?] 2 DA-8159 X
sildenafils 7}8hal, oFE- m] A 5 A HiEE
%2 ebdgok. FEHRE(1, 10, 100, 1000, 10000 nM)
L #ol3l F d—tubowrzu’meE 2718 78] 2o
A= Ag FHFern AAAT 25 TFo
4l 3t acetylcholine®] 28-S 3l dhodc].

rl;u[

—[0.

L b
nrﬂ

25

|"_,

6. 35 ¥ =2A0 ojXl= HEg

1) 2o, A, sHET ¥ S5 g &E

JeFolE £ suiElY ARgErlvh mokelEF WA
pentobarbital 30 mg/kgs FZFWE Fodsled miF A7)
=, =)o TA, gechloralose (in saturated Borax) 60
mgkes WEZECE FASt] vlHE A58 o
e, A9s 7l@Ae] MEtE Ad3hed Signal
Processor (Modular Instruments, USA)E A}-8-3le] b

A DA-81592| gliiiel=|xk= "

(MBP)Z} A®b<=(HR), 255, TFek(tidal volume)S 3
Aeiel i, NER AW gt £l FEE T
) Sgel T F 1242 AE PN F o4E
& FlT 108 HHLE g4 2R Foisle] Hal
Ak, 359U £ E5FE sk

(2) ME ME0| Cffh Yk EEAY 2 FF20 s
II-E)

A% 350g AF 7B S YA T T A &3]
A7g A &3le] Krebs-Henseleit of] W3 7 ®] X3t
2924 ATk A D SHd §FE BE
£ AZ e Magnus AF o] E48FT isometric trans-
ducerel] @Astdch A¥kEE e 750 mg, FFL T
04 g9 AARAHE 7islglen, fF2 Rlle AANA
S(3Hz, Sms)S 7HEk T} o F 1 AIZHEQE 157 2HH
22 HeojFwA AR A AFHFELZ 107 ~107
Smg/L7VA| FHH LR spslgon|, EGEEE
terenol 1X 107 M& AH8-5}9] o}

(3) ME 7|H0) CHet HEk

AZ 350g AF2] 71UHE WY AxELT 7 HE
£3}le] Krebs ool @31 7|#FEE AzHste] Magnus
A=) e #4ElT isometric uansduc,ert’ﬂ A3}t ZE
ol 20g9 AAAHS 78l o, ol F 1 AZHERE 15
2 Az NFHA A IFAFHT. AP FES
10810 mg/L7}A] 1222 vlehe] o, R E=.
= carbachol A23}si}

isopro-

2387 [H0l n[xl= g

(1) 22 =50 gt =2

wl-$28 7 8lEly AMEslE.eH, EE ATF
od 3l 308 Fol| 5% charcoal meal (0.5% CMC-Na=
Adeh e el 03 mld AFF syt 302 Fo
A2 E ZAA HATE HESIL el AR
7R 2] charcoal?] ©lFABE FA 3% H(Takagi and
Lee, 1972). &%ke] Zolel| tidk charcoal ©]52]<] H]
52 78 IFE2 Sk

(2) |4 ZH[of| CHEF &

2} glele] A= 2 ol4ste] FURIHIAT

aL, *3“‘1— dAl-g viel Arsiavt AL o]-&3le] 9
E EFod & fnel AelA A AN E EjlE
223 F AN E B3s)l9cH(Shay et al, 1954). &
g} z] %o DA- 8159 (1, 3. 10 mg/ke), sildenafil (30 mg/

kg)# ranitidine (30 mg/kg)ye AE] ANYE Fodiix, 5
17 % GEANAA 9E AEAT A4 2ot 9
-2 3,000 rpmell A 1587 Gt A5H-E #3}
2 lﬂr—qﬁ} pHE AT F, o] £ 2mls H3e
0.02N NaOHZ HA38}e] pH 3.00] & W7} 224

>
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NaOH9] volume# pH 7.0°] 2 w7}x] £ 8% volume
(m)yE Az FAEE AN HE2IFEER
sildenafil 30 mg/kg Y ranitidine 30 mg/kgs Z2| A=
& Festgdr

8. 7|E}

(D %"’—ﬁ‘%ﬂﬁlﬂﬂ Chst &2

= 6ulE]e] H=o AFHEAS AT FAG o |

Az 73 —?- AR A APt 3.8% sodium
citrate 07} A5k AL 1:109 volumel 2 E3s}
avt. daie F AFAL FHled AFLIAZL 2F
7] (Automated Coagulation Laboratory, Instrumentation
Laboratory)ZE ©]-83%}ed prothrombin time (PT)Z} activated
partial thromboplastin time (APTT)& 27 3} v}

(2) 20 SESO g 2

Table 1. Effect of DA-8159 on general behaviors in mice

E719) NE AHAAM sodium citraeE *E]E F
1,000 pmell A 15871 %141 E2]3ted PRP (platelet rich
plasma)E 8l i x| & 3,000 pmel A 10%7F
M4l Ee]sted PPP (platelet poor plasma)ys 3 3tdch.
PRP2] g4ghprl 5XI10°uLe] =5 PPPE o] &34
A st F g2 71l 52 Fe ADP (adenosine 5-
diphosphate) 3 uME 7I8led HAH FHES aggrego-
meter (Bio/ Data Corporation, Horsham, PA)E o] £3}<]
&2 shd vt

@) UEA7ISH oig HEE & ol2Hid)

T ontele] #=ol] A|HEAS AFFe] 3 o

AZE Tk dlAb Al AE o] 8- zﬁ%ﬁ}‘ﬁﬂ}(Gﬂman
and Goodman, 1937). &3, A}, k&F 52 917 ALR
2218l 1L, glucose, bilirubin, ketone body, ¥]Z, pH,

Y, HET 52w

protein, urobilinogen, nitrate,

Time after administration

30 min

1 hr 2 hr

Group

*Ti

Locomotor activity
Stereotyped behavior
Convulsion

Tremor
Exophthalmosis
Ptosis

Piloerection

Tail elevation

oo Cc O o o Do ol

Traction

f]
=

Motor incoordination
Muscle tone
Analgesia
Abdominal tone
Catalepsy
Righting reflex
Pinna reflex
Pupil reflex
Skin color
Respiration
Lacrimation
Salivatation

Urination

S OO0 9O 0 0O 0 C o0 o 0o 0o 00 CcC oo C oo o»
o o o O O O O C o o O o CC o0 oD oo oo o0 o c ol
oo o C o CcC O o O o0 oCcC o Cc oo oc oo o old
o O O 9O = 0O 0 O 0 —~ o o 0 0O 0 C = O o S O M

o o O O O O o o o o o o

Diarthea
Death

o O O O O = O O C O Cc o o o o o Cc o o o cCc o o —|H

<
<
<
o)

oo Cc C C 0O o0 O CcC o CcC o CcC o oo CCc o oo o

<

O o o Cc O S O O o O O o o CcC o o0 o Cc o o o ol:
o O O O O O C 0O O o O o O o o o o o o o S|nM
o0 00 D o CcC Cc o CcC o c oo o CcC oo o Cc oo o|d
o o O O 0 o o O o O o o o o o Cc = o oo o 2 -’
oo S O = O O O O = O O C 90O 090N OS —= D O
o O O o O CcC o O o O CcC O o o O o o oo o o o
o o O O O o o O o Cc o Cc o oo o o Cc o oo oc|lH
o O O O 0O O o O Cc o o O o o 0 o o cCc oo e
o o C o C O O C 0O o 0 o 0 o o0 o Cc o o Cc o oo
oo~ o - O 0O o O = Q0 9O 0O 90O 20 99O C 9o Cc o o om
oo O O O = o O O C = C 0O C 0O 090 Q0 — 2o o Cc o AT

<
=
<
<
(=
=
<
=
<
<

A: Vehicle, B: DA-8159 1 mg/kg, C: DA-8159 5 mg/kg, D: DA-8159 30 mg/kg, E: Sildenafil 30 mg/kg, F: Haloperidol 10 mg/kg
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(Clinitek 100, Ames)E °]-#3}l%.2™, Nat, K*, CI- 59
o] £EA el o] &EA7|(Dri-Chem 800, Fuji)E AH&-3}
ol L_.]-
AR -

9. SAXzZ|

2E A4 Mean=SEM.2E vehlgl o, 7t
7] §2A 732 SigmaStat Program o] £-3}e]
One-way ANOVA test A4] ¥ Dunneti’s test® W] &}y
2w vehicle Tof &7 ¥|FE3le] p<0.05Y WS 5AF
Aoz felide] olvbr A slodct

1L

II1. A

==

SFEUEA | OjX= BE

(1) LerE4 3 #S0| cist &

Vehicle F-o 73} DA-8159 1, 5, 30 mg/kg F-of ol A
= BV ATt Bael A agke
, haloperido!l 10 mg/kg& Foi8F FAT Tl ME 30
% 1-2 wl=lelA] Ba]o)A}, ptosis, traction |4, HE
SAHA | catalepsy 3 pinna reflex AbAl Fo] et
CIAZE F 16 Bl 2417 F 1-5 wlel A A9
AFgE Fo] hebdehTible . Tt 4412 A &
e B3 A “-113‘_%01]/‘-] A9l Y E viehdy
Aot #H HEZEIE AREEE sildenafil 30 mg/kg ol

Rl i

Table II1. Effect of DA-8159 on spontaneous activity in mice

TrEA| DA-81592] 2t

TJe] 45

o) A= 308 Boji= oA} s Folu} ZAbo| TAE A o
ko), 121713} 2417} 73} Fol haloperidol FoI F}
Fabk el 1amfelol Al hebdek

(2) Hexobarbital-Na ~™o]| Cfgt =g

DA-8159% f-of-&wkol|A] hexobarbitaldl] &8 FHF-X
A 7ra e Al 7he]] w8l vehicle Fof-7=t v A
gL FR| WO (Table 1), FAHNET2 chlorpro-
mazing ol F-& SmE T A7l oi3kE x| ol9lo

v}, FHAZEE B 147 o] A F2]sHA Al A A FH
3) XU2E0 g =
DA-8159 1, 5, 30 mg/kg Fol 2 &

P CEDE!

Table TI. Effect of DA-8159 on hexobarbital-induced sleeping
time in tice

Teament i) oo (niny. )
Vehicle - 1.7+0.67 39.3+6.05
DA-8159 23 +0.67 34.0+6.24
5 1.3+0.37 41.2+10.64
30 20+098 46.7+12.54
Sildenafil 30 1.5+0.93 50.5+9.10
Chlorpromazine 20 1.2+0.18 118.3 % 20.25*

*; Stastically significant when p<0.05 compared with the
vehicle-treated group.

Group Dose . Dif?lance traveled (cm)
(mg/kg) 0 10 min 30 min 1 hr 2 hr 3hr

Control - 5738 + 369.7 5771 £324.8 4271 + 892.7 3280 x 542.1 2287 = 1000.1 3273+ 7574
DA-8159 1 6288 +205.2 4529 + 549.6 3600 + 726.2 2820 £602.5 3006 +£671.7 2860 + 626.9
Control - 6466 + 375.0 3895 +510.3 3454 + 5832 2889 +616.9 1564 = 747.5 1093 + 288.1
DA-8159 5 6640 + 497.1 4396 + 389.6 3688 + 509.1 2138 +439.9 1714 + 509.0 2055 + 566.6
Comtrol - 5802 +£3774  457.5+6003 2871 +523.0 3345+ 836.8 2021 +533.4 1489 + 485.6
DA-8159 30 6733 +354.0 5784 + 669.7 4839 +702.9 3655 + 865.2 3305 + 398.4 2554 + 682.0
Control - 6606 = 422.0 3908 = 630.5 4031 £ 5434 3140 £625.1 2935 £ 4209 2246 + 605.7
Sildenafil 30 5870 +241.8 2750 + 5789 4131 + 6702 2851 +528.4 2466 + 344.9 2143 +527.0

Table IV. Effect of DA-8159 on pentetrazole-induced convulsions in mice

Latency to colonus

- Incidence of convulsion .
Treatment DOE',C (min)
(mg/kg) , ;
Clonic Tonic Death

Vehicle - 6/6 6/6 6/6 106.7 +22.21
DA-8159 1 6/6 5/6 5/6 042 +13.45
5 6/6 6/6 6/6 109.2 £23.77
30 6/6 5/6 5/6 83.3x11.55
Sildenafil 30 6/6 5/6 5/6 107.5 £23.74
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Table V. Effect of DA-8159 on rectal temperature in rats

Tae Young Oh et al.

Treatment Dose Time (u)
(mg/kg) 0 0.5 1 2 3
Vehicle - 371020 373019 37.5+0.17 37.2+0.13 37.1+0.13
DA-8159 1 375+0.11 37.1 £0.07 37.2+0.20 375+0.14 37.5+0.31
5 37.3x£0.21 37.7+£0.22 37.7+0.20 377020 37.6£0.19
30 374 +0.11 37.7+0.14 37.7+0.20 37.7+0.28 37.3+£0.11
Sildenafil 30 37.3+0.13 37.2+0.11 373+0.34 374 +0.10 373+0.13
Chlorpromazine 10 37.3+0.51 37.1x0.27 36.2 £ 0.36 35.7 £ 0.46% 35.6 = 0.40%

*: gtastically significant when p<0.05 compared with 0 hr

uhgzeko] WILE Wolx] ¢kolrh(Table MM). Sildenafil™
vehicle o3l thsl] fre]A Q] Apg-gae] Mt
2= 2] ket

(4) B &2

DA-81598} sildenafil->- 7ol Al vehicle -of<%ej
¥lsted felxel AW LS Ho|x ¢hshon,
latency timeel = ¥ 27} #2=]A] 9ksteH(Table IV).

(5) MaH=20f Chst =&

Table V& 7] vehicle, DA-8159 % sildenafil 5
AMe 05, 1, 2, 3 Az F7ER] AFE AlFpA AL
da W2t 9l9-2™, chlorpromazine T 147 F
FE] ALo] el o 7hislyl e, Ae7bA= 347k
F7A] A&H o2 foH el Al27kArt BERE

(6) =M writhing XESEE

DA-8159% EE £3ZolA ZAale osiA fis
writhing 37} vehicle o] FAFF Ax9] 37]
#Z&H AT, sildenafil Fo3F= HE7F ¢ oH(Table
VI). Vehicle Fo45-¢] writhing 3= HF 11305 e
¥ DA-81592} sildenafil®] writhing <= f-A}s}93 A
ok, oFA Y ET-¢ naproxen 50 mg/kg o3 2] writhing
Blpe T 53E vehicle Fol ol wldle] R2H o=

Table VI. Effect of DA-8159 on writhing syndrome induced by
acetic acid in mice

Table VII. Effect of DA-8159 on rotarod test in muice

Dose No. of positive
Treatment
(mghke)  30min 1hr 2hr  3hr
Vehicle - 0/7 0/7 0/7 077
DA-8159 1 0/7 0/7 0/7 0/7
5 0/7 0/7 0/7 0/7
30 0/7 0/7 0/7 0/7
Sildenafil 30 0/7 0/7 0/7 0/7
Chlorpromazine 10 777 VA R I i B

writhing 82| 7445 BEolo)

(7) B HS A"

Vehicle, DA-8159 & sildenafil Fof-ZollAME 05, 1, 2,
3AZE 7HA] BE &kl 2% o]l "HojAl= A7t
=R gketek(Table VII). 23w}, chlorpromazine F¢7
T 05 AZHEE 3A7HA] BE JNAZE 28 o e
A g A Beix S Bt

2. HEFI|0 Ojxl= AE

1) HE5E

Carbachole 1, 3, 10, 30, 100, 300 pg/Le] FXelA
$2ul-8-8 Bglon(Fig. 1), DA-8159% &5 ¥%(1, 3,
10, 30, 100, 300, 1000, 3000, 10000 ug/L)el A 4&=t-4-

Treatment Dose No. of writhing syndrome o] e #HAFEA ¢skoem, 10mg/lLolA FHEH
(mg/kg) for 10 min carbachol®] 2% m]|qke.2 Hel=qic}
Vehicle - 11.3+1.07 (2) g = AH
DA-8159 1 10.4+1.86 Phrenic nerve?] Z7|Ap=-ef] 23t A9 THO 4=
5 11.51.49 2 DA-81599} sildenafil o FT=ellAM 235 W}
30 10.4+1.89 2= A] eksheh(Fig. 2).
Sildenafil 30 13.9+2.76
Naproxen 50 53+1.01% 3. 55 ¥ =g7[Aq0l olxj= AE
*Stastically significant when p<0.05 compared with the vehicle- @) 2, d¥=, 58 d SE80 iz &
treated group. DA-8159= 0.1, 0.3, 1, 3, 10mgke Fo &3k =5
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Fig. 1. Effects of DA-8159 ( @ ) and carbachol ( O ) on the
contractility of isolated ileumn in guinea pigs.

100
80
60

40

0.1 1 10 100 1000 10000 100000
Concentration (nM)

Fig. 2. Elfects of DA-8159 ( @ ) and sildenafil ( O ) on the
contractility of isolated diaphragm and phrenic nerve in rats.

% Change of Contraction

ol A H-FE e dAlFEQ] 7H4Ar) dEAE gl on], Ak
FEr Y EFFY A9 -‘f vehicle o33} w) Al F-
AR Aoz AR 3). 2@y, HoEkY] 3

782 3 ol el WiEA FEF A
(2) Z—{% AIQQ" LH°|' O:lct:(I-IEIA:IHI- Ig_cl _'|=_ELO{| [_Hﬁ-

i)

DA-8159%F A4l 529 $2=a SAlube] ulEag
o &g FA) FgkortFig 4), 1X10°ugle] FEe
e A 529 £E5E2 13.0%, A e
6.2% 7Adl e 7 o2 FelE g},

(3) HE 7|20l chsh At

Carbachol-= 1X1078~3X 107 mg/1.2] l'-’-E.OﬂH =T
$2uk2o] HAE 92w, DA-SI9E Fo| FEAX

1078~1 X 103 mg/L)| Al & ul-5-o] 7&34 P25 2
Fch(Fig. 5).
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DA-8159 DA-8159
Vehicle 0.1 ma/kg 0.3 mg/kg
DA-8159 DA-8159 DA-8159
1 mgl/kg 3 malkg 10 mg/kg

v v

T
o]

1min
Fig. 3. Effects of DA-8139 on mean blood pressure (MBP) in
anesthetized cats.

20

% of change
L=

10 F

20 L '
10000 100000

0.1 1 10 100 1000
Contractility (pg/L)

Fig. 4. Etfects of DA-8159 on the contractile force of sinus rate

( @ ) and isolated papillary muscle ( O ) of isolated atrium in

cuinea pigs.

237 |Al0ll O|x= Hgt

(1) Y 550 s &2

DA-8159% 5E o Sak7o|AM vehicle Foiwo] #]
3] charcoal ©]Egd =z}elr} ¢l¥iew, sildenafilx
vehicle Folw#}e] ol & g 4= ¢l vh(Table VII).
23}, atropine Fo -2 charcoal ©]%&°] vehicle ¥
ool dl sl o522 At

(2) HH 2H|ol| chet =g

DA-8159 1, 3, 10 mg/kg -] Ao Tl H
g, pH. FAE S o33g viepiA] gsred,
sildenafil 30 mgkg AHW Fo= fJ Lo ojulsl
JeE FA eakK(Table IV). AHEH]SAF €] ranitidine
Foi-2 HHHT FATE 9H L2 AJA|S9ISL, pH
- vehicle Fedel] w8 f2] T F71E viER sit-
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Fig. 5. Effects of DA-8159 ( @ ) and carbachol ( OO ) on the
contractility of isolated trachea in guinea pigs.

5. 7|Et

(1) FH-g o) gk 2

Prothrombin time (PTYE= DA-8159 2 sildenafil2- -
& Fol A vehicle Fof el 4] vehicle Fofel w]F &
ol Ex o2 ol F7FE el 9l 2 (Table X),

Table VIIL. Effect of DA-8159 on intestinal propulsion in mice

Treatment ( r]r?;/;ceg ) Percentage tra\(/giged by charcoal
Vehicle - 54.6 £ 3.40
DA-8159 | 562 +4.62
5 399+274
30 54.5+2.20
Sildenafil 30 57.6 +6.30
Alropine 10 43.8x4.77*

*Stastically significant when p<0.05 compared with the vehicle-
treated group.

Table IX. Effect of DA-8159 on gastric secrction in pylorus-ligated rats

=3t fibrinogen—= DA-8159 30mgke % sildenafil 30
mg/kg FeqZoll A F2)Ad A 2o APTT (acti-
vated partial thromboplastin time)+= vehicle F-of-73} H]
I3fe] 9] gk W} FEE R ekokel

(2) 4 SH s =8

DA-8159%} sildenafil-2 1nM 7FA] ADPel| 2|5} €43}
&3l <d8ke] glt} Sodium nitroprusside (SNP):= 3
UM FEeAM Hag 23S 33.8% AdstEedl, o+
DA-8159F FAlell AA31H 10-10000 nMe| Al Fwe]&
Ho =2 ADPe| Y3t Faw-27 o] 7H4sledh(Table XI).
Sildenafile]] A &= E-<l 5t é“’}?} Da=gle}

(@) HE7|=S0l et HE= ¥ ol2Hlia)

ofFE-Fof & 547} %J’ A S AT F2
DA-8159 % sildenafilS- g Toll A= 2Tl v)E)
Frelgt Wiyl Q1A E A °J-S&E}(Tab1e XI). :L?-11-] ok
) 2E2Q] furosemide 10 mgkgs Foigl FellAME F2
Asle =% F77t JAER S =3 Naf, K, % O
o] 2w d ekl 9lelM = A|HEZ g sildenafild Fof gk
Fel A& vehicle Fof 7ol W3] Folgk zpel7l QA=A
WLt kA ‘4]5‘—;'10]*43' Na* &7} Zgke] FF=9)
ow, Kt g QI o] 22 Z$E vehicle ool Bl
o7 ZhAdle 75"’%}%‘ el 9w

Table X. Effect of DA-8159 and sildenafil on PT (prothrombin
time), fibrinogen and APTT (activated partial thromboplastin time)
in rats

Treatment (n]?;/?fg) (rfl;l) Fibrinogen l(sxniig
Vehicle - 1172009 29151437 17.9+0.38
DA-8159 1 122+0.16% 281241322  174x0.59
5 127 +0.20% 267.0+13.42 18.0+0.67

30 129026+ 231.8+26.59* 18.8+0.74
Sildenafil 30 13.0£0.25% 2603 +933* 184+1.08

*Stastically significant when p<0.05 compared with the vehicle-
treated group.

Treatment (n]?goli’ceg) Volume rH TCES%E;;SW
Vehicle - 10.9+0.52 1.27 +0.016 116.6 +3.30
DA-8159 1 104 +£0.75 1.29 £ 0.022 105.2 + 8.65
3 11.3+0.94 129+ 0.014 118.1 £4.59
10 11.0+1.00 1.29 £0.022 [16.4 £ 13.03
Sildenafil 30 109+ 043 1.28 + 0.008 118.8+5.53
Ranitidine 30 4.3+0.32% 1.72 £ 0.066* 66.6 % 3.46%

*Stastically significant when p<0.05 compared with the vehicle-treated group.
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Table XI, Inhibitory effect of DA-8159 and sildenafil on ADP-
induced platelet aggregation in the presence of sodium nitro-
prusside 3 uM

Concentration % of inhibition
(nM) DA-8159 Sildenafil
Vehicle 33.8+108
0.1 38.0+£4.95 33.5+9.30
1 44.5£8.00 42.7+7.56
10 56.0 £ 8.57* 514 +6.14%
100 69.4 +7.54* 70.6 +3.91%
1,000 76.2 + 6.32% 7714477
10,000 80.8 + 6.80% 81.3£4.27*

*stastically significant when p<0.05 compared with the vehicle-
treated group.

ek

Iv. 1

DA-8159% pyrazolopyrimidinoneZ] 2] phosphodiesterase
type 5 inhibitor®] 7]Z-S- = W) A EA 2 AL
F E3leolH, & ¥ DA-81599) Yubete]at-gof
o] ZEspA} Al Alsbsd et

DA-81599] of|AdArE-k] 1, 5, 308 ] AR
ARz FEAE AAIBIT DA8IS9E UM
9 oA Fe W, AASY, AFENAFTAY 2 %
FFAE Ve Al #9ral, o, rotar rod B AR
F AyeAe AAZEE st Adeags viet
WA ¢kot}. Pentetrazoleol] ]t A=} 2Ab writhingel]
W3t ARGl e AFAESNT FEEA Ao,
AA5E9] Aol wid JvFe] A et} o4
2] AdelA Fahdo| TAFA] b Hoz Hel TH
A73A ] HE FFe ol ARk =5 7]l
&35 AT phrenic nerved & &3he] organ
bath WellA Algs}r Aat =& 7l otz TAE A

o
ol

hal T
o 01)4
off off o2 o

¢

%

Table XTI. Effect of DA-8159 on urinary volume and electrolyte in rals

= Ao= ¥Wel DA-SISOE 2 - FAA W ASAAA
ol ofFke] P Ao I TFV) 9 £
Al gL z=ARE 79 HE73 A9, 79
HE3A AN HEAY L FF2ed HE 28 A v
Zefolo| M TES, ZEE g Aol odsFe] ¢l
AL FlFE Tl 22, whE 3ZokelofA9] Hehe
dA]A el Gehrdete] #Aabe] FAF YRR, Fof G-
A 38 oo AAk et fELR IHHY T 47
E3¢] FA2 BAEA Aok FY3 FEVAE F
E sildenafil®] A$% FAMG g7l AE Y oH,
ol= T W A el Fxo ]elghely Aty
41k (Viagra® Drug Information, 1998).

73t pisold A Ra] o 4HU|H ¢ 3 DA-
81592] *38F2- 7 E38}9 21}, vehicle F-of 3 frAbEt
Ao WETe] FAFLH, o]} AT FHelHA
sbekem | 2375w, Asfd)e] dg s Sr)s}
73dke] A Ao} oA e W= HEFHR
okct. A=Y FA S]] g} Hrle M= PTVL
AAH AR A SsFelEaor ozt Frlel= ATk
vlelg e APTTE 33ke] glsivh E7] dalo] 4y
23] uhgo| A= DA-8159 1 nM7HAIE <d3ke] gladont,
SNPe} H-A-Fofa] xo)EH o3 Phw o] i
sl e sildenafils}® FUE AFAsT Hel=glo
(Viagra® Drug Information, 1998). PT} &4 &% Hb
29 A= sildenafil®] A2 FU3A SAFHGLH,
PTS 7%= DA-8159%} sildepafil Fo 79 A$ A4
Welo] &3l AR Felxgict. DA-81599} ohit
ZIA 2 "et d I 53] vkl Ar)E Wt B
ZE ot AAY ZEels oddke] gy ALE FHl
=g

o] Ake] AlFoA W, DA-8159= Fdd GE/|HS
Z+al QU sildenafils} AR A=) dNbEA AHE
vepdond, dAake] -84 of] kil 28 AzE F-
242 Wb 5 7] o) g Ao E it

5o rir

)

Treatment Dose Urinary volume Urinary Electrolyle Excretion (UEg/L)
reatment
(mg/kg) (ml) Na* K* Cr

Vehicle — 15035 96.5 £ 34.16 163.7 £29.19 1693 +71.91
DA-8159 1 1.6 £0.17 60.8 = 13.94 108.5+15.90 86.0 = 26.81
5 1.8+0.39 51.3£5.30 119.0 £ 24,51 84.5+22.21
30 1.2+0.14 725+ 15.01 123.0£19.95 150.0 £52.79
Sildenafil 30 1.8x£0.23 76.3 + 14.58 102.7 + 12.05* 86.0+13.11
Furosemide 10 6.7 = 0.80* 101.7 £12.17 76.1 = 14.63%* 1233 +11.43

*Stastically significant when p<0.05 compared with the vehicle-treated group.
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