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RARPITAT 7 —1 3 RIHFHIHE
NSP-805 DK RAINRASIFAGEER 12 X3 5 sp 2
— V=R TSI T7a—R—F R —

WE =Y, EB BIEY, FE

XY, LR EXY,4tiFE =EAY

VIR BRI FERIRBI R E, YRR R E R R RHR R =
Voin b LRSS, YEAREERASH

N

B B RAKRSIRTS—EIREEETH D
NSP-805 32AkRMN1% 5 0 IE & R RARDHBARAE RIEER (- Xt
TEREERETL, DI LERETH S nicardipi-
ne hydrochloride & ttEd 5.

FH O BEBREUEAWRELIZ. @BHETT
NSP-805 (40 ug/kg, 100 ug/kg) & & U nicardipine
(40 ng/kg) HEEIRAXE L, MEIRISIRIEIR &8I L 7=,
F1z, BEXGEE Y L T 20% dimethyl sulfoxide (DMSO)
ARV, BIRISIETEEROFEMIE, scanning laser Do-
ppler flowmeter (Heidelberg Retina Flowmeter) %
W, FRIRSEME & I%5% 120 9 % TR/ A—F %
A U7z, RiRGSRERAE SIS ORE, £8ME%E
ZH) Tz, BEANCEWVWTRERIEHREE 20 &
BOREIGSIRRBER/NT A —F DOLEE, F-EXx5EE
SHEREE D& AT o 1=,

i B {E/EE NSP- 805 (40 xg/kg) & nicardipine
(40 ug/kg) x5 1%, MBISIRBER/N NS A—F 3B/EIC
EH L7 (p<0.05). SEE NSP-805(100 ug/kg) I,
2EBEMFAERICTREI T, BIRKEEE/NNS A —
4 L RERIIEERE NSP-805(40 ug/kg) & & U nicardi-
pine (40 xg/kg) IZ Ltk NEG A > 1=, (KB B NSP-805 #%
5 2 ¢ nicardipine %X 5 8% [% 20% DMSO X 5. 8 (Z Lt
~, BIEEEER/NNS A—9DEEL LRI H 1.

ORI ARRARSIRTS—E 3BIHEETH S N-
SP-805 &, EERBRENBIRIKIRBERAEMEE 5.
(HBR£55 106 © 615—620, 2002)
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The Effect of Phosphodiesterase Type 3 Inhibitor
on Chorio-retinal Blood Flow in Rabbits Eyes
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Abstract

Purpose : To investigate the ocular effect of in-
travenous administration of a phosphodiesterase
type 3 inhibitor (NSP-805) and to compare the ef-
fect of NSP-805 with that of a calcium antagonist
(nicardipine hydrochloride) on chorio-retinal blood
flow in anesthetized albino rabbits.

Methods : Twenty-four female albino rabbits
(weighting 2.0~4.0 kg) were anesthetized with in-
travenous injection. NSP-805 (40 xg/kg and 100 g/
kg) and nicardipine of 40 xg/kg were intravenously
administrated to the anesthetized rabbits. Intra-
venously administration of 20% dimethyl sulfoxide
(DMSO) was used as a vehicle. Chorio-retinal blood
flow was measured with a laser Doppler flowmeter
at baseline and every 20 minutes after intravenous
administration for 120 minutes. Heart rates and
systemic blood pressure were monitored. Baseline
measurements were compared with every 10 minutes
after intravenous administration. Differences bet-
ween the drug groups and vehicle group were anal-

yzed.

Results : After administration of a low dose of
NSP- 805 (40 ug/kg) and nicardipine (40 zg/kg),
the chorio-retinal blood flow was significantly in-
creased (p<0.05). A high dose NSP-805(100 «g/kg)
reduced systemic blood pressure significantly, but
the increase of chorio-retinal blood flow was less
than that at the low dose of NSP-805(40 xg/kg)
and nicardipine (40 xg/kg). Chorio-retinal blood flow
in the NSP 805(40 xg/kg) and nicardipine (40 xg/
kg) groups was significantly increased over that in
the control group(20% DMSO) (p<0.05).

Conclusion : The results suggest that the NSP-
805 has the potential of increasing chorio-retinal
blood flow in rabbit eyes.(J Jpn Ophthalmol Soc
106 : 615—620, 2002)

Key words : Phosphodiesterase NSP-805, Heidelbe-
rg Retina Flowmeter, Chorio-retinal
blood flow
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AR, RRNEE, R IEEIRERNEC B 1 2 FHReE
EORE, ETWCIREUANADOHERTFOREESHZ 5N TE
D, HLWIEEEE L THN Y v AFEHFIDR nitric
oxide donors 7 EFEX O RIYTEBRUEE OB E
H&NT& Tw53, Phosphodiesterase (PDE) fH 2 3%E 3
F 7o MU/IMREESEIIHITER, AR IMAEIRRIE & & DL
ER%ZFHEPT 2 2 o, REFEREERE L L TRA
FEOH L WIEEREIICH TE 2 JieEN b 5. wUahF
EMTz NSP-805 1%, 0 F&E 297 D) ¥y /7 VEFEER
ThV, PDEDT7 A YVH A LD b 3E R REICH
EL, fio 3 BHERICE L) T OB RES T WE
HThHY, mAUsMERRIERE*HT 5.

—H, FEERGEOFTMICIIAELT A2V T 7 A
TR~ A 7R 7 27—k, BRI LR EEAR
TR EPMERAINT &2, THEIXIME % FEREERNNC T
filiT & % Heidelberg Retina Flowmeter (LI, HRF :
Heidelberg Engineering GmbH) #{{F& & 5L —%—
Ry 77 70—X2 =8V —F =2y 7 )VIKI & 5%
WoMThb T3,

ZEl, ez ix NSP-805 OIRIMILD 5 b KIETEER~ D
BERPEERARRCAFv=> v —F—Nv7FI7 70
— X =7 ZHWTHEL, &NV Y LEEHET
% % nicardipine hydrochloride & FhlgtEt L7z @ T
H£5 5.

Il

I 5B 7k

1.8 #®B

fREE 2.0~4.0 kg O HAH EMER R (FEEEE M)
24 lERHEA L7z,

2. WEREHR L AUEES L URERE

Ethyl carbamate (Urethane, Sigma, Inc.)1~1.2 g/5
ml/kg ZLEBEIR» SFEAL, £HMET T NSP-805
(HA % #) % dimethyl sulfoxide(BAF, DMSO : Na-
calai Tesque, Inc.) TIEf#EL DMSO % 20% 1272 % X 5
AW CAT, 40 B L U100 ug/kg DR THRE
L7z

Nicardipine hydrochloride (LA, nicardipine : Per-
dipine® FEHE 2 mg, L2 PNEEE) (3 AT AR ORRE
H)THEW, 40 ug/kg DHETEREG L 7=,

fepEtlig & LT, DMSO % AHEHAER THIRL 20%
LG L.

BEZEENEIKY S 0.2 ml/kg DEET 30~60 7
DU CRERICES L,

3, M o Al E

0.4% tropicamide (Mydrin-M®, &KHIE) % FHRI1C
AR Ui S 72, MRS ORI O WE iF v — W
— Ry 7o 70—X—FD—D2CTh2% HRF Tiroi.
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HRF 7 A 7~y FERBRBHV v X 2 #E L, HA
10° 2 v, ZIROGHEAHEM O 1~2 FLEERM I
ToALE T, KIME DR WESGZHE L7, HER, #5
HITIC 3~4 BIEIE 2/ VR L —EDEIC k-7 2 & %
RBL, TOFHEEZREGHIEE L, EHES5H£Z 1045
HIZ 603 F T, FDk 20 5HIZ 120 58 F TIT-o 2.
F R ORI B[R] —ER AL % 2 BIHIE L, HE/ T X —
% (volume, flow ¥ X OF velocity) D FH){E % 3K o 7z,
HIEHFP & LT RMEDZ W I0X10 EZ v Y
7 TiTo 7z,

4, MFE, BRIAFOHAIE

BB CRAREEE UERBE VIR L 2%, K
BREIIR Y = 2 —VARFEA L, BN T VAT a—9—
(DX-360, HANX®E) 2L, MEIXOTAEIRET >~
7 (AP-641 G, HANE) 2w T2HIME%HE L.
72, DRfEIERLOIET = = v (AT-601 G, HASE
B)CTHIEL, Ry —(WT-645G, HE
KBRS L., £, BEERE2 Y-S XA EER
(MGA 3-219, HAN:E) CHRfF = v 7 L7z,

5. %

HRF Myt 8 Z X —% TH % volume, flow B X U ve-
locity @ 5 5 flow 2RFEE L L THWR, T X—%
IHEHET H 2 7- DESHIEE 100% & L7225t % H
V, ERELFHERESE) TRL, Z0EELF T E
v MEZFE L Lo Tz,

M, ARIEE0ETEHE £ BHERZE (SD) TR L 7.

BHEFOEGHIR ORI, WHHDH 2 2HOLtT
1% (paired-t test) CHEAT L 72, %7z, KFEFIM DI
BREDRLOH 5 ZITEE O 53 #5 H (Two-way re-
peated measures ANOVA) ZFHWTHIK LTz, #1 %
NOBE TRERE S5 % K2 BEZDHY & Lk,

|11 *

1. MEIRFSERILRE IS 228

1) BIEFIORIFIZAL

S & L 72 20% DMSO # 58T, flow 3 ¥ H{#E
I DIEIZF—EDHEERLI.

NSP-805 @ 40 ug/kg # G T, flow 3 FFHeE D
HHWNERZR L), Thbb, 20~80 3110 T
BEREINNSHD D, 6053 Tl 132% 2E L (K1),
NSP-805 @ 100 ug/kg BE5HETIE, 40 ug/kg HE5FIC
HU BT 30 430 SIEMLIER®D 80 43 F THEICH
L, 604> T 121% OMEINCE £ -7 (K 2).

B0t BB T & % nicardipine @ 40 pg/kg ¥ 5811,
flow I3 GBMEIZEL L 20~50 52 c 1 T, s 134 %
CEERBNS -7 (3).

2) BT

BT b 5 20% DMSO £ 58 & R HFIR 5L L
DRI ME 217572 & 2 %, NSP-805(40 xg/kg)
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1 NSP-805 40 ng/kg %512 & HBIRKEAEIEER (flow f&) Z1E.
A I NSP-805 @ 40 ug/kg 58, O : HHI(20% dimethyl sulfoxide : LA, DMSO) #&5-#¢.
n=6, /N—3HEHEHE LIRY, FEFFEGE] & O TI1X NSP-805 (40 wg/kg) #51%% 80 43 £ THE & AR
WM OBEINH H > 72 (* - p<0.05, **:p<0.01, paired t-test). F7z, FHHF(20% DMSO)#5H £ DL
B CIREE LRSI 5 - 72 [# : p<0.05(Two-way repeated measures ANOVA)].

160 —

150~

140~

130

120

flow 1L (%)

60 80 100 120
R ()

2 NSP-805 100 pg/kg %512 & 2HBARISIEIEER (flow &) Z1k.

M : NSP-805 @ 100 ug/kg #e 58, O : FEHI(20% DMSO) #: 55,
n=6, N—JEHEE IR, HEEHT & O g Tk NSP-805(100 ug/kg) 5% 30~80 4 £ THE X
HADRAS IR DO BEMAS B > 72 (* - p<0.05, paired t-test), %7z, HHI(20% DMSO) %55 L O TIXE
BEER o z[# 0 N.S.(Two-way repeated measures ANOVA) ],

BT flow CEELEM» -7 (K1), —H, N-
SP-805(100 ug/kg) B G & XA EE X R -7 (K
2). %7z, 20% DMSO #: 5. # 12 th & L, nicardipine
(40 ug/kg) Be5HET flow WWHEREMND B > 72 (K 3).

2. ME - BRIsES v 2522

20% DMSO # 5.8 Tix, MEEHNL TEEE L,
NSP-805(40 ug/kg) B 5HETIE, MEIFHRES 10 51
S TEROK 13.3 mmHg O FRED A S i, FRZICEE,
IEIZ 50 43810 1B 5 R1IZ R 5 72, NSP-805(100 1g/kg)
BEHETIIME TS 10~30 43120 TEY TR 21
mmHg B D TEERH D, 120 3B ICBWT HEYT

10 mmHg Fife T L T 7z, NSP-805 DIEIZxfd 3
YER W AREKER CTH->7-. —7, nicardipine (40 ug/
k) EHTIE, MERHRS 10 9% HmK T 21.6
mmHg O TERH Y, 50 3% THERIETL, 20
BRERICEE L (K 4).

IRIBOCEI L Tk, 20% DMSO #: 5.8 % X O nicar-
dipine (40 ug/kg) B EHTIIEE L5 2 khoTz. —
73, NSP-805(40 ug/kg) 55 CIEARIAEITH 5 10 5
THEICHRAKT, ¥ 23.4 beats/min#hiL, %0
50 ST IS ETMED L ~AVICEE, 120 HMRICBWTH
BT EE U IRIAEOOS BN L C a7z, NSP-805(100 ug
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RERE (9)
3 Nicardipine 40 xg/kg %512 & S HEIRISIEIRER (flow &) ZX1L.,
@ : nicardipine ® 40 ug/kg #58E, O @ £#(20% DMSO) #5.8¢,
n=6, /N—IEAEE R IR T, FEHIE SR & O H# T3 nicardipine (40 ug/kg) # 5% 20 > 5 FE 2
PRAG I MR OBEHNA B > 72 (* 2 p<0.05, ** : p<0.01, paired t-test)»s NSP-805 iZ bt L T #5fpe i i 13 SE s
(G0 Thotz, iz, HAFI(20% DMSO) 58 & O LR T3 A B 72 fIRAS B 0 5B i »s &b - 7z [# -
p<0.05(Two-way repeated measures ANOVA)].

120 —~
100 -
80 |~
=)
£
€
E 6o
i
=
40 % kk kk  kk Kk * *
*% % % %
%% k% k% k% k¥ Kk k% Kk k% kk ok k
20 -
ob 4 v v vy
-20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120
BFRE (9)

4 REFDLHMFEIZTT EE,
@ : nicardipine (40 ug/kg) ¥ 5 £, A : NSP-805(40 xg/kg), B : NSP-805(100 ng/kg), O : & #1(20
% DMSO) # 58, n=6, /N—I3fE#FE 2R, HH(20% DMSO) #E5# CRIMECHERE LM %0
-7z, Nicardipine (40 ug/kg) #E5H CRIMTE I3# 5% 10~50 3% TERL TN D>/, £/, NSP-
805 I3 FIAMCEENEIC 2 B MU % T X & NSP-805(100 wg/kg) TiF 120 B ICB W T O ABRIE TR H o 72
(* 1 p<0.05, **:p<0.01, paired t-test).

/kg) BEGHET RIS 10 43 THRA T, ¥ 36.6

beats/min #HIL, % D% 90 42 ZBEHIED L~ v v % %

WEE, 120 32128 W T bt iERE I BL U IRTAZS B0
L Tz, NSP-805 D ARIEHE x5 % /ER I3 H K7
HTh->7(E5).

PDE 44 2V v 2 AMP(cAMP) % GMP (cGMP)
BB BWHETHY, ZOTA YA LIZEAE S A
BNTWB, %7z, %DHEIHKIZAMP ® cGMP
DREREFD D Z EICE D, BUEIER, M/IMEEE
WIHIER, RIEMEERIERN, <& CPEHIERIEM &
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T NN NN NN N N NN (N T M N S SR N
-20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120
R (93)

5 ZRERIDIEIICHT 2HE.
@ : nicardipine (40 ug/kg) ¥ 5.5, A : NSP-805(40 ng/kg), M : NSP-805(100 ug/kg), O : H#I(20
% DMSO) # 58, n=6, /N—3EH#EFZE%/RT. Nicardipine (40 ug/kg), FHI(20% DMSO)&5#HT
RSB B E R8I 5 2 s o 7208, NSP-805 i3 MM IR 28NS ¥ 72 (* £ p<0.05,

** 1 p<0.01, paired t-test).

EOEBEIER BT 529,

PDE ORIz B 2 EM £ LT, #iMifa <o PDE
DOEMEIC L 2 HBEREENRKRNTH 22, T2b
L, u Ry Y ORBINE & b e RfilaTcs B o
PDE #8{EMfL & h, ¥H Y FXvE > Y ¥ —D cGMP
DRBIHES 1, NatF v ¥ FIUVHEHEH S 1BHEHS
EEINEY, DL, 5B ESh Tnic ZOBERIR
photoreceptor IR LR L LT, FHEIZ 61
WHBEENTWE9), FRRBICBWT, FRENR
PDE [HEEFEMBRS LY, RETEREAZ24E U &
DIHEOH BH 5,

NSP-805 133 F®E 297 DV ¥y ) VEHEERTH Y,
PDE 3EIDMHEHR, L L TLAEDELRNFETH 2.0
B OIUET DIE T 2 8EET 2 A GRLED & L TR S
n, MEIREAHHET 5. NSP-805 1% PDE 3 &l %58
IO FEIRFICHE 3 5. Mochizuki 52X €V Ew b
DAL EF KO PDE 3 #izxt9 % %8 %, NSP-805
& PDE 3BIDQHEHEO—>THLA L LTHERASRT
V> % milrinone & B L7z, 1 5 13 IC 50 fE T NSP-805
1% milrinone @ 19 i@V EI/1%R~L, X512, NSP-805
D 3 Bz xEd B FER S milrinone 12 ELRFT 60 {558
ZexmLz, &7, 7 v MEHMmME K X 2 g EH O
a7 E CRIMERRIEA®H 0, HEBTA X+Z155
N5 & 28512 38 V> T ld milrinone X 0 5@LEHER S
L, POFRINTho R EHMEL T 05,

PTAFE, RRNEOIEYIRE DS BFTIE, {EROIRE TR
BB DI MR E O WE, FCIMmowssE s ¥ —
7y b ELREEPERA SN TW S, Kitazawa 5V

vy NEEPLEE D nifedipine & W i- B T, E#E
TR R E 1o U CHRBFUEERIR 3 b - /e e L
Tz, BV CREIE & 72 IZARASIE O MR MR I 0 9 2 3R %
M LIz EITHI LY 7 AEHFEORETH 2 nicar-
dipine hydrochloride Z# vy, EE&E & WRFRTL —F
— Ay 7 VRIS TG ER AT 72 & TN colored mi-
crosphere £ TGRS 21TV, RMIERUEEOHF HE %
#]EL T3, PDE HEREORIBIEER 2 MRET L o ks
%, Lee 53 milrinone % % 212 R L, laser Dop-
pler flowmetry THRIMHMIZWEL 72 LT3, &
AR TCRIMEDK TS/ EMEL TS, Fz,
Hotta 513 cAMP 122D PDE [HEHR TH 3 ci-
lostazol =2 v MiZ#5 L laser Doppler flowmetry T
W 217V, BIERFHEOMET TR & 2 DIk S Tl
MDD A SN 55, WEBRCEZERS LS
&, MREESD -7z ERE L.

4[ml, #% 1% milrinone & Y PDE 3 #1238 /7 5 D 3%
WRNCERA L, MENRIEM %2/ 3 % NSP-805 2L
T, B TRAEIRAR 5.2 L 2 MRSCEIER B & U
BRI DWW T, MIRFE ARG 2 54 & L HRF
ZHwiRES 217> 72, HRF BN ICERE T 2 FRIMEK
WV =P K2 T, ZOREKICEZ Ny 7 I78%%
7— ) ZfENIT S kD, MBILEE % flow, ve-
locity, volume D/8T X —¥ TRIEBTH 2, Th
S5DRTA—=F D55, volume FHIE Y A > K7 HND
FTRCOFRMERBOUCEEHIL, flow ZHIEYA > FUN
D FRIMER DR B EEHE I LB L, velocity & flow % vol-
ume TR U 7ZEICHBIT 2 L vwbhTwa, SEOMK
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TR EDOZELE2 5T % 729 flow 2RFMEE L
THWI-.

NSP-805 @ 40 ug/kg O A& TiE, nicardipine (40 ug
/R & DTS R MM R 2R~ Lz, &5
2, B5# 804 CORFRBRMMEMB ANz &
7» 5, nicardipine (40 pg/kg) & © b B W IEHKEM 2 b
DH[REMEDSHEE S uFz. — 77, NSP-805 d 100 ug/kg
5 T3 40 ug/kg FGRAC IE U HENRAE MR I 57 388 s 22
DI o Ieh, TORETIER LY 2HMEOE FERD
WSITh oIl , IRETRER T 234 Ul al et o HELE
XN B, Pk NSP-805 13 % O RRIM S EE R &
KRN BEILHRERRR IC 25T > 2 AJREME I & 2 23, BRAkRE
FRRRE I 3 W THAAR AR TR T S AR5 D fa
AFLELTHEEIN TR Z Ly H YO, SEHEHA
sEomNBHEEEbIS,

7z, RENEREEE & U CIEBREER TS0 M/ Mg
FROTTEL DL LORELDH L Z Lo, FHHLIN
EIRE? B 0 M/MEEEREER . &2 iR
PDE [HEEIL, SEROBICET 2 L Bbn s,
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