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BHBERVAILRIZNT S (S)-DHPA ((S)-9-(2, 3-dihydroxypropyl) adenine) @)
in vitro IZBT 3RV VIR

A BA*-HK  FreBwER BE*

In Vitro Antiviral Effect of (S)-DHPA
[(S)-9-(2, 3-dihydroxypropyl) adenine]
on Fish Pathogenic Viruses

Takahisa Kimura*, Mamoru YosHIMIZU*
and Toyohiko NisH1zAWA*

Abstract

The antiviral activity of (S)-DHPA [(8)-9-(2, 3-dihydroxypropy!) adenine], on the fish
pathogenic viruses, Oncorhynchus masou virus (OMV), Herpesvirus salmonis, infectious
pancreatic necrosis virus (IPNV) and infectious hematopoietic necrosis virus (IHNV), was
studied ¢n wvitro. The appearance of CPE induced by 100 TCID,,/m! of each of the viruses
was delayed with increasing amounts of (S)-DHPA, but those of IHNV and IPNV were
unsuppressed by 500 gg/ml of (8)-DHPA, therefore the minimum inhibitory concentration
{(MIC) was more than 500 g g/m] for both viruses. CPE of OMV and H. salmonis were also
unsuppressed by 100 xg/ml of (8)-DHPA. Incomparison to other antiviral agents such as
ACV, BVdU, and Ara-C the effect of (S)-DHPA against fish viruses was very insignificant.
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7 A L A RYGE ST B bR & L€ IUdR (5-iodo-2'-deoxyuridine) »% 1962 4EiC B X
h, B~V 2T A VARBEHRY WD TLE, BADRX 7 v AFFT7 e -GS h,
TR ALV AFARRR IR TE, BELRBRERE~NVRATALVZATHE OMV (On-
corhynchus masou virus) Is X O° Herpesvirus salmonis i2%43 % ACV (9-(2-hydroxyethoxymethyl)
guanine) O in vitro 72 H N in vivo TOH Y 1 LV APREZ B LIHER, ACV 33 hiciy
AN AHREERL, OMVREELXHHBRETHLEBL L X B L2 L (Kinura e al,
1983a,b), T F A F >+ I 2 v DT Fe—2TH5BVAU (E)-5-(2-bromovinyl)-2'-
deoxyuridine)® in witro 1Lk} % BERE Y 1 4 ALK T DY 4 4 2GR % ACV, Ara-A (9-
B-D-arabinofuranosyl-adenine), Ara-C (1-8- D—a.ra.bmofura.nosyl cytocme) L HE L BVAU 2
ACV L HBREDENLIY AV AREFETHZ LB LIC LA (KA - FHK, 1985),

L ATT7 7= Bk (S)-DHPA ((8)-9-(2, 3-dihydroxypropyl) adenine) % DNA & 1 A 2
@ Vaceinia % Herpes simplex virus iZ, RNA ¥ 4 )i X @ Vesicular stomatitis > Measles virus (&
4~20 pg/ml (IDg,) CHEFEFAIEZIEH B b (de Clercq et al., 1978), BEJRE Y 1 L+ A IPNV

* dLEE A KEF YT R
(Laboratory of Microbiology, Faculty of Fishertes, Hokkaido Unwe'rszty)
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(infectionus pancreatic necrosis virus) JZ% 300 yg/ml TEENH B L OWENH LN D (Bern-
stain, 1983), ABF % Tk & o (S)}DHPA © BE M E v 1 & = IPNV, THNV (infectious
hematopoietic necrosis virus), OMV, H. salmonis iI=5F 27 4 A A8 2 in vitro T MIC {f >
LEFT LA E T ACV, BVAU ¥ X 08 Ara-C DFER & BB L1,

KRB EHE
e 3
BEEEA & L C Erik de CLeErcq 18+ (Rega Institute for Medical Research, Katholike Univer-
siteit Leuven, Belgium) X b &% H\ % (S)-DHPA ((8)-9-(2, 3-dihydroxypropyl) adenine] #
Ay, 5,000 pg/ml BEOKBEEZFABL, VK774 45 —HA (045 ym) FBREOH, =
Rt c0oCrEFmLY,

#HEVILX:

BERE Y 1 4 2 L LT IPNV (VR-299), IHNV (ChAb), OMV (00-7812) % Xt 0" H. salmonis
AL, H2D v A A 23 EARD RTG2 Ml HVCTEEL, R—r » t 0L DR @RTS
¥ CT—80°C IcfRFEL T,

BaAHmpa :

=< AR MO RTG-2 #ifg (Worr and Quimsy, 1962) %@t 1, %2 10% FBS
(Gibco), <= Y v, A b v 7+ = > (Sigma) 100 LU, 100 xg/ml in EacLE > MEM (Gibco)
TIC TiTwtee VA AABEBRMOBEIEED Bwellfllo~f7r 7L — bHIZX HEH
L7,

MIC ORIE :

v—5—Fa—7 (16X25mm) & 15 F cell/ml & 725 & 5 158% L 7- RTG-2 #ifa% 0.8 ml
FToEE, 15°C T3 BRIAEEE, Hanks’ BSS 1000 TCID,/ml &7:5% & 5 ICHE Ly £ 1
AW 0.1 ml 55CEAE L, FREIC Hanks' BSS TR OBEER LAY 1 4+ A H% 0.1 ml n

%, £B% 10ml & L, EREBCLEADF = — 7% EHAL, H.salmonis 12 10°C ¢ 14 S,
242 15°C © 10 ARD#E#E %L T\ CPE 0 B2 L HILE 2 h 2 REEE S MIC & L1,

& ]
(S)-DHPA @ IPNV (234 3374 W AYER :

(S)-DHPA @ IPNV  (VR299) 1o+ 557 1 + AR A B L i R4 E-1 IR L, (S)
DHPA o » & < 7251 oh IPNV @ CPE HBZBh 2 A% R L 223, 500 gg/ml o (S)-
DHPA #ifu# = —7TH 4 HEK CPE 3B L, MIC %500 ug/ml L k& JIFE S hic,

(S)-DHPA ) IHNV (T 2V L AR :

(S)-DHPA & IHNV (ChAb) w3+ 245 v 1 A A ROBESEELE2 R L7, IHNV D8
&% IPNV & A&k (S)-DHPA D BE 2 & < 72 % 1o h CPE H 5338 b 72 23 500 pg/ml Fin
F2—7C% 5 HHK CPE »EZ s h, MIC % 500 xg/ml LA E & BIE S hie,
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Table 1. Antiviral effect of (S)-DHPA on IPNV

CPE*
Days after inocuration

1 2 3 4

Concentration (gg/ml)
500 0 2 3 4
250 0 4 4 4
125 0 4 4 4
62.5 4 4 4 4
0.0 4 4 4 4

*: Numbers of CPE positive tube per each 4 tubes.

Table 2. Antiviral effect of (S)~DHPA on THNV.

CPE*
Days after inocuration

1 2 3 4 5

Concentration (gg/ml)
500 0 0 0 1 4
250 0 0 0 4 4
125 0 0 3 4 4
62.5 0 3 4 4 4
0.0 0 0 3 4 4

*: Numbers of CPE positive tube per each 4 tubes.

(S)-DHPA @ OMV (T 271 L AR :

OMV ;=53 % (8)-DHPA ofi v A A+ AP ROBEHER X RIRICEK-3 ITRL e, OMV OH4
25 yg/ml LA FoRE T CPE oA THE ECHEIRA2, 10 HRKI4ADF = — 73
CPE »@% 2 h, MIC 12100 pg/ml Ll b & IE S e,

(S)-DHPA &) H. salmonis |=33 3 2T 1 I AR :

H. salmosis (=343 % (8)-DHPA o#iv 1 v AR OBEHKELF-4 TR LI, H. salmomis ®
AL 10 g/ml OEET6 HB T CPE AHBEAL LA - 7273, 100 pg/ml tH 10 HEIC
£TDFa— 712 CPE BB L, MIC % 100 gg/ml L & BIFE S his,

£ =
KB TIRT 7 = vHEED (S)-DHPA - ((8)-9-(2, 3-dihydroxypropyl) adenine) o fiEHE
RNA v 4 4 % IPNV, IHNV 3 X 08 DNA o 1 L 2 OMV, H. salmonss.icxd T 57 1 4 A G5
DE % 100 TCID;,/ml DF v A A 2T H5MICEBIEL Tfiok, Bidhd X 512 (S)-

DHPA 3. DNA v 1 & 2 @ Herpes simplex virus type 1, 2 ® Vacciniavirus %% U, —§fo RNA
CANALSHT AN ANBENTD SR (de CLERCQ et al., 1978), BEHRE v 1 L 2D IPNV @
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Table 3. Antiviral effect of (S)-DHPA on OMV

CPE*
Days after incuration

3 5 7 10

concentration (zg/ml)
100 0 0 0 4
50 0 0 0 4
25 0 0 0 4
10 0 1 2 4
5 0 3 3 4
2.5 0 1 4 4
0.0 0 1 2 4

* : Numbers of CPE positive tube per each 4 tubes.

Table 4. Antiviral effectt of (S)-DHPA on H. salmonis

CPE*
Days after inocuration

2 4 6 8 10

Concentration (gg/ml)
100 0 0 0 1 4
50 0 0 0 4 4
50 0 0 0 4 4
0 0 0 3 4 4

*: Numbers of CPE positive tube per each 4 tubes.

% LT % 300 yg/ml DT 1053TCID,,/ml © IPNV o CPE HB ¥ [HIE L85 &L OMENZ
Hh 5 (Bernstein, 1983), L& L4 EIHEE L7-(S)-DHPA & MIC i2 4 D v 1 A A3 100 pg/
ml L ETHh B2, ACV, BVAU, Ara-C © OMV = H. salmonis i34 % MIC; 1.25~3.0 g/ml
(RN« FAK, 1985) i~z EBELTY AV AHRIBDbhich o7, 727 OMV & H. sal-
monis I3 LTIk 10~25 pg/ml DEEC CPE 0 HUBM 6~7 HE 2 TEE X h{, EHHEMES
DY AN AR L Y, BEE L 50% BA X B ETHE (ID,) #EELEZA10~25
ug/ml L BIE I hic,

HasoBe and Sanevosar (1985a, b) (2 (S)-DHPA © IHNV i35 Y 4 4 58 % in vitro
B XV in vivo THE L, CPE spot Bz X % MIC 23 32 yg/ml (vs 100~150 PFU/ml), ID,, f#ix
32ug/ml THBZ &, ¥k 1ug/ml o (R,8)-DHPA #BHBERSTHZ ek h, £HRK
RBREELIL 10~20% OENEL A EXHEL TV 5,

4RIV TCID,, tTiX 7 5 — 7 B3 & U HasoBe and Sanevosmr (1985a,b) &> CPE
spot BRIZ 13 % 50%, WAMER VW 5 FAMEBAKCAY, §%7 5 - 7B EL 5 ID;,, %
HIELB L, Ficin vivo KB BGRIESVWTLRETILEND D EE LD,
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AKEFH ¢ (S)-DHPA O BEFRE v 1 L AT A Y 4 4 AR

L3 )

(8)-DHPA [((8)-9-(2, 3-dihydroxypropyl) adenine] ® 8RR » 1 4 2 IPNV, THNV, OMV &
L O H. salmonis o535 7 A L 2B ARE LU TOMmEEHRZ>EL,

(S)-DHPA o MIC i3, #3{U%: 4D ¥ 4 4 2364z 100 gg/ml LLE (vs 100 TCID,,) & 72 b,
BELH Y AN APRIBEI hizh 1,

E | &
KFFEORTIZ M) BE 7 5 EH| D5 % TH\ 7= Katholike Universireit Leuven ¢ Erik de
CrercQ BHIE B L L5, ¥ KR O—HITEEM 60 £E B AKEEREEH S BR

SREMPTER, PREMEARTII  WEE Ry 7 B ARREOEEMCET AR L~ e, &
IRLTHEYET S,
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