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Studies on the Furunculosis in Salmonoid Fishes- X

Chemotherapeutic Studies on Piromidic Acid
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Chemotherapeutic studies on piromidic acid were carried out with the following results.

Twenty one strains of Aeromonas salmonicida isolated from diseased salmonid fish were
susceptible to piromidic acid, and cross-resistance was not observed between piromidic acid
and chloramphenicol or sulfonamides.

Chemotherapeutic effect was recognized when Amago salmon got administrations (10-40mg kg
*BW, 5bays, po.) of piromidic acid against the artificially infected and spontaneous outbreak
of furunculosis.

Piromidic acid was well absorbed into plasma and internal organs of Amago salmon and
excreted within 96 hours.

Side effect of piromidic acid was observed on rainbow trout, which was forced the diet

contained 50mg/ kg - BW, 5days, po.

HN H AR A S AR AR T2 T

Dainippon Pharmaceutical Co., LTD.Reserch Laboratories of Chemotherapy

. 33 es



13,2),3)

B b IHIRE T, B OBFRE O 18K
DEHIc oW T, (LR 2z T
7

o Z RO RE TH b A.salmonicidald,
SEAEH LT 7 Al R 1 s Bl FERZ R LT
Welbhis, & 7R ETEHT 3 SAEHERO
B A LT ), A K B A T
LoTwahlbdHb,

o3 FEEIE Tt iiE % oA st E

0
COOH
I\
N/k\N X
C uchg

T, W77 H, HAEmERERES L CRET
L AT B BRI L BIERE R & 24
THEY, oMK B kA & L TOM
V£ B8 2rle F B 72ab12, A, salmonicidalz i ¥
2 in vitro JLHMEH, ABERET < TIIHT S
W B R OIAEERR, =P e ALK T B R

e T > T AT B R & BT L 7.

7o B AHFGELE, WEANSO4E HE K PE T $6 5 i A
RUAIREE TR, o—BRE L THEK
L7, %722 O—8Ric o THERIS1EE B AK
B AR CHFRELL,

I A salmonicidalZ®t3 5 in
witroy{HVEH

frat phidk & ¢, Table- 1 (2ad & 91,1975

A I IR P T o R 5 0B L 722083
For, I, Moin vivo BICH 5 G72020)
218k A. salmonicida & FIV 7z,

L LT, Ev: FE (LUFPA), 7@
Fia = =2 (R C B) 7 o ol
(ATC)BLUraL77 R/ A X (FS
MM) #Huwiz,

AR e LT,
— b4 T7a—yarFERE, SMMTI, 75

PiA, CP; PETEE 2
B MR A TwMLIZ I 2a—F— > F K
K2 T AR 2 SRR R L, RS
%%@&%ﬁ-mﬁﬁg%%m&mﬁﬁmmm
B (MIC) 2Kd.

w =r

Table- LizR¥ & iz, PABIUTCIZME
FRTOBHREEM.T, PAOMI Cix, 1.56
~3.13g/mt, TC T130.39~0.78:&/mé Th - 12,
218k I B 3 HAC PiziiftE &L, ) b2k
12 S MMz itttz RL 7225, ZNH0kb P

ALz (2R 2R L 72,

I 7= FHANKGA sal-
monicidalZ %3 5 BRHANER

KA X 4 72 AL salmonicidalZ i3 5P AD
BREi%hE %, bicautography #:i= & ) &y L 72,

.o 34 ves



Table— 1 In vitro antibacterial activity of piromidic acid and several drugs against

A. salmonicida isolated from diseased salmonoid fish

MIC : g/ ml
Strain Source
PA GE TC SMM

K C—7501 Biwamasu 1.56 0.78 0.39 3.13
K C—7502 " 1.56 0.78 0.39 3.13
K C —7506 Yamame 1.56 0.78 0.39 33
K C —7507 " 1.56 0.78 0.39 313
K C—7509 Amago 1.56 0.78 0.39 3ulls
K C —7510 " 1.56 0.78 0.39 33
K C—7518 " 1.56 1.56 0.39 313
K C—7519 " 1.56 0.78 0.39 3.13
K C—7522 " 1.56 1.56 0.39 313
K C—7527 " 1.56 1.56 0.78 3.13
K C—7530 " 1.56 0.78 0.39 3rrled:
K C—7534 " 1.56 0.78 0.39 3.13
K C—7536 " 1.56 100 0.39 ERRNGS
K C—7537 " 1.56 0.78 0.39 313
K C —7543 " 3.13 0.78 0.39 3313
K C—7545 " 1.56 100 0.39 >100
K C —7550 " 1.56 0.78 0.39 3.13
K C —7555 " 1.56 0.78 0.39 313
K B —7501 Yamame 1.56 0.78 0.39 3:13
T J—7501 Amago 1.56 100 0.39 >100

G—17202 " 1.56 0.78 0.39 3.13

PA ! piromidic acid, CP : chloramphenicol, TC : tetracycline, SMM : sulfamonomethoxine

RERDFE X 107 colony forming units (C FU) /fish, 4%

M R20. Ind/ TishTH > 72, A 3045

PatfIL, 7= 30 EM TPEHIRESS ¢ (60 %Iz, PAMDS5 108 & U20mg/ kg -BWH &>+

~70¢) NDLNEK3RTOH W2, MR v P EROCTORHEOSES L, %Y 6 %

(£,4. salmonicida G 72027, Wil K P T20 B % —20°C Tk 1R, Bl 7)73&2“5’!-: Xh

C - ABRERTEEAE L 72 B 0K 2 AR B A Kk R X HED T EZERL, "t > 72—y a %
B HGA D IR I BERE L 72, el R KRR EAZHE Y T, 25°C - 24MRRE3E4 12,
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Table— 2 (2R T & 512, PAIZ20ng/ kg BW
D5 THBEADA. salmonicida? T 5 2R
BAHT S I LA b DT, 10mg/ kg - BWTIE
OB THD, F725mn9 kg BWT
RN RATRD S LA - T2,

Il A. salmonicida % N\ &%

R T TISHT B EEAR

Table— 2

injected into Amago salmon

ABER S T2 2T 5 P ADRRKAY
AR A SO A IS X - TG L 72,

RERDF &

ek, 720 EHTTIRESS ¢ (50
~60¢) DLDOEKX20B IO, HIH L[
BRI R L 72 T R0 A AR B R 72,
BRI, 7 X10° CFU Afish, #fEHHE
(30. 1mé/ fishTd > 72, BIHE [EEOHIE %
izk-T, PA®2.5, 5, 10, 20mg/ky-BW ,
C P50mg/ kg -BW %, BHERE2ARE A 5,
1 B 1M, 5HMERHSEORS L2, CPIRE,
Wil 45 C U R20meg /g - BW THORE
N7 AR = 2k LT, 50mg/kg- BW D
BT 100%0ERMREZRLTE Y, Al
\C 351 B B SREE AR T H B T & R
4 B r2blic s L, BB L HEKE,
RITEIL & FRET, Kii316.1~21.2°CTH» 72.
W22 H @ L, 45 H ORIERE % Gt &k
L, #ib0PEtf X R BT D ERMIZ D

Effect of piromidic acid against A.salmonicida G7202

Dosage No. of Inhibition of bacterial SR A
(mg,/ kg ) tested growth * Efficacy
20 3 9 i
10 3 1 i

5 3 0 I
Control 3 0 Y

% No. of fish with unstained or less stained sections
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Table— 3  Therapeutic effect of piromidic acid and chloramphenicol

against A.salmonicidae G7202 infection to Amago salmon.

e e e e e e
ik, i 50 € 2w B on e

8 (1 20 % 20 20 20 20 20

a2 20 20 20 20 20 20

%1 3 @ 9 20 20 20 20 20

g_ 4 @ o0 20 @19 20 20 20

=5 20 B15 20 20 20

6 20 P14 P19 20 20

7 20 ©13 19 20 20

8 20 13 19 20 20

9 20 13 19 20 20

10 20 L8R 17 20 20

11 20 hI2 S 17 g 20

12 20 1280816 4 ¥ 19 20

13 20 12 165 S 18 20

14 AR SR T N 20

15 20 ©11 15 817 20

16 20 11 15 Q16 20

17 20 11 15 16 20

18 20 11 15 16 20

19 20 11 15 16 20

20 20 11 15 16 20

21 20 11 15 16 20

22 220 @211 €15 €16 ©E20

Survival rate 0% 100 55 75 30 100

e e e R R
% No. of survivals B A. salmonicida was reisolated

PA: Piromidic acid = A. salmonicide was not reisolated

CP : chloramphenicol O Fungal disease
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Table— 4 Plasma, organ and tissue levels of piromidic acid in Amago salmon which

was administrated the drhg once orally, at the dosage of 10 mg/ kg . BW

S | No.of Time after admistration(hour}
e fish 1 3 6 12 24 48
1 <0 29 0.75 2.06 D02 1.35 1.39
2 <0.29 0.68 1.53 252 2.45 1.84
3 <0.29 0.93 3.39 2.78 233 0.80
Plasma
4 <0.29 0.56 2.92 2.42 1.99 0.83
5 <0.29 <0.29 2.01 3.03 2.68 0.84
average <0.29 0.58 2.38 2.59 2.28 1.14
1 <0.74 2.01 5.02 3.49 3.61 D522
2 <0.74 1.91 4.07 4.21 4.12 3.16
: 3 <0.74 3.30 6.12 4.91 3.85 1 .37
Liver
4 <0.74 1.82 5.48 4.12 3.16 1.04
5 <0.74 <0.74 5.66 5.02 3.90 3.30
average = <(0.74 1.81 5L2T 4.35 3.73 2.22
1 <0.56 <0.56 2.97 B2 4.33 2.47
2 <0.56 <0.56 2.30 3.63 3.63 2.52
7 3 <0.56 1.16 4.54 3.42 4.13 1.16
Kidney
4 <0.56 <0.56 4.03 31D 3.89 1.39
5 <0.56 <0.56 3.59 4.54 4.54 1.98
average <0.56 <0.56 3.49 3.59 4.10 1.90
Spleen I AR () <0.37 1.43 1575 1.80 0.46
1 <0.28 0.35 2.01 2.94 2.81 1.33
2 <0.28 <0.28 1.23 3233 3.78 1.60
3 <0.28 0.44 2.44 3.38 2.89 0.59
Muscle =
4 <0.28 0.32 2.41 2.85 255 0.61
5 <0.28 <0.28 1.65 2.89 3.38 0.78
average <0.28 <0.28 1.95 3.08 3.07 0.98
1 86X EE —on 88 107 93 81
2 90 86 98 85 91 96
3 9 93 8 98 111
Body weight 2 22 2
4 84 93 85 94 90 85
5 92 94 92 93 87 82
average 90.2 90.2 88.6 95.4 91.8 91.0

¥ugimt or g * % average of 5 fishes % % % 7
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Table— 5 Plasma, organ and tissue levels of piromidic acid in Amago salmon which

was administrated the drug once orally, at the dosage of 40mg/ kg - BW

Samml No. of Time after administration(hour}
ARy fish 1 3 6 12 24 48
1 <= ON 24 1.87 5.19 4.79 6.67 4.46
2 <0.24 1.46 4.55 7.42 7.83 3.89
3 <0.24 1.47 3.14 3.68 7.82 4.19
Plasma
4 <0.24 0.87 5.54 5.85 9.29 4.14
5 <0.24 1.67 4.14 6.16 7.04 4.94
average <0.24 1.47 4.51 5.58 T3 4.32
1 <0.74 4.60 9:02; 1580 81325 8.33
2 <0.74 7.40 T 7ds =379 1729 9.90
Li 3 <0.74 4.56 7.29° F10:160 185 T2 6.47
iver
4 <0.74 4.76 15.78 10.58 22.85 8.44
5 <0.74 5.04 13.79 11.00 14.16 9.51
average <0.74 527, 12 1 2sasl1n22 17525 8.53
1 <0.56 2.94 9.81 9.32 14.55 8.00
2 <0.56 1.83 R39Sl 37 = S 5:0] 8.97
: 3 <0.56 3.01 YA Al A R 8.86
Kidney :
4 <0.56 1.36 704  10.59 18.77 10.86
5 <0.56 3.34 SO0 AR L6EE3 12208
average <0.56 2.50 7800 1013 1T A2 9.93
Spleen 1—5** <0.37 1.62 4.70 5.43 7.76 3.96
1 <0.28 1.43 5.94 65.55 7.98 6.19
2 <0.28 1.26 3.58 9.59 12.71 55T,
3 <0.28 0.89 3.78 4.36 13.63 6.93
Muscle
4 <0.28 0.37 5.30 T e AR S 8.10
5 <0.28 1052l 4.94 733 8.93 6.65
average <0.28 1.03 4.71 TNO3 1 09 6.73
1 g3 *** 82 95 88 82 99
2 95 94 84 99 81 97
d 3 9 87 8 91
Body weight * < . %
: 4 79 99 93 101 92 84
5 36 109 90 97 96 92
average 86.6 94.2 90.0 9522, 87.4 94.2

%1 g/mé or g, % % average of 5 fishes 3k k* g
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P Ad00mg/ ks - BW AH 2 i % o ftz, 1 H 1
[ E A 2 2, 10H MOBMEET- 22, R
Miit, [ X1950mX 111350mX & 60om, KR40
omd 2 7)) — kitiEHv, HEkEk3 B
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MR E  ghafICOEYAE4S ¢ D =Y
< 7 0 FM A KK 20R M, HiTH & kIR

L7 PAZgUEk4E, 1HLE S HIEREHE
OReEL, 14H BB 21T 72, WBXIE,
S HRX, P A D50mg/ kg - BW X,
Jhg - BW X B & U8 200mg/ kg - BW X % 8T 72,
StERhE, B X 100omX 11400m X 7 & 500m, K
T, HKEK 200ce/
, 11.4~16.2CTHh

100mg

HddemD Bl E =— L8
Mo KT X L, Kik

o%y iy

BRBLUER

BEEEE  fFidTable— 62 &9
ciedko BEL DIEMEEC LD, 5 HEIIRER
L EL L otz L7zdt> T 400
g/ ke + BW D5 % F5E EEE D%
i (WEREHOHMEDL &HT) 13, WHED
5 HH% T#hZN, 400,187, 75, 88, 0mg/
kg BWTHoiz, I HEH LY, HHKRTA4
HH 3 T HEIEAAHBLL, ARtitRE2]
B, BsEE42% ko, REKRTIHEB L
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Table— 6

Subacute oral toxicity of piromidic acid in rainbow trout

free feeding

Experimental Diet prepared Diet intake Estimated dose No. of
period (day) (g) {g) (mg/ kg -BW) survivals
el 15 15 400 50
S 15 7 187 50
A - 5 15 3 75 47
= Lo 15 4 88 41
=& 15 0] 0 38
6 35
7 31
8 29
9 29
10 29

— ! Drug administration, once a day for 5

days, po (in diet, free feeding)

* [ Piromidic acid was mixed with 15 g of diet in 1.4¢g.

DESE A2 ARG I RS b2 o 225
AR BT, IR BIX % 1T 20 5 - 72
ﬁmﬁﬁﬁ%éﬁ,ﬁﬁthﬁ&ﬁﬁﬁ&m
BT, BRI Z 70 & DFER Tk iR H oI 5F
Ta:&u%iﬁ<,:n%m%%ﬁpAm%
KEdLrBbnr,

MRS g4 Table— 7 1255 L 2,
ARSI WX T, BRI R 5 g 13 20 ¢
PRSI &5 Wm0 bW Zah- 2y, PA
SOng/ kg - BW 5. X Tl%, 454 BLus HE
Wy TNEN 2 RO 4 B A UsHE (PEFEH20

ZoRily

100me/ kg - BW 5. X 743 5 H Hi= 3

Table— 7  Subacute oral toxicity of piromidic acid in rainbow trout
force —feeding
Experimental period{day) ;

D / 7 o
o Lo s BT A e e O T i hloa;f;"y

(mg,/ kg ) byl el sl &

0 20%20 20 20 20 20 20 20 20 20 20 20 20 20 0

50 20 208200 118816 W6 L6816 TG 61 neNs s 16 20

100 2072 208 5205 20 ol i LS 7 7 7] & L Sl i 15

200 205 200200 15098 13 L3l 3L SN 3 ik 2 eia 1:3: 118 35

*No. of survivals

l - Administration, once a day for 5 days po (in diet, force-feeding)

.43..



RAMEIE ([F115%) , 200mg/ hg - BW % 5-[X T3,
4 BFUSHEICZENEFNSRB L U2 RDE
7 RAWEIE ([136%) L7z, ZisDBESEMIR
AITE & FIRE, AHREOIC I3 REATRED b o
o

Fishero) M LI & - C, EEOR
Bk R BRI B LN AR BT S L, B
P ERI20 L T, 50mg/ ks - BWH%5X1311.5%,
100mg/ kg - BW £ 5.[X(25.3% ,200mg/ kg - BW {
BERXIE 0.4%Th-12, ZHHDFERD 5, 200
ng/ kg - BW 25X Ti3 P ADOREI A L 52 82
Db, EE X ORI S R HED b
NhdrotzZ Eh e, 508 & U0 100mg/ kg -BW
BEXTL PAOREFBH LN TWS L BbDNI
e

TR ER AL I P e A LR T H B & B
b ad, =v=R2I220nTHOYUEZSNDHER
BT AR, PAOMBIZEZLDEER
Sz, B2z k9512, T=IIcDnwTlL,
670mg/ kg - BWOH G- T A LB RN %L
P 2z L RIET B X, MRS 51T % HA
IR B R DERAH 2 UBIRER

VI Hffc B 5 REE

BRIl s TR, T8I 544
s &g | L BRI AR RGT L 72,

REBRDOH &

P21 M CEHRETS.2¢ ) DF 500R
OBz, P AN4Ong/ke-BW % 1 BEEE LT,
1 0 1[E, 7 8RR E RS TRS 21T,
BIEHT 3, 6, 12, 24, 48, 72, 6B &
1 1208 MIC & 6 B e D BIF, NIHX W
Bo kT, Wi, IR, B8, s XU
W P AMEERL 72, ABKEIZL3.0~
13.9CTh - 72,

RRBIUER

ERRER A Tabl— 8 12, ZoRRZ{LEFig
— 3R L, imdE, FEES & TS 6
Wi, W hRE L OA TR 12RERIRIC E
— 2fiEoRL, MAE13.11ug/nd, FFIR18.031g
fg, K19 2200/ g, MIK12.5619/ g, HHP16.15
gl gTH - 12, FAKTRIRIE IS, 72~ 96MFMITE
Vol M B DL R i L, o0 #HLRKIC SRR
T B A I A o e - 72,

$ 7>, N 1[50 (40mg/ ko -BW) &,
E— 7t T 5k, B X UERTIE
VER L, mdE, MRIES ORI TR, ERHRS
e H D15~ 1. 76 % h - 72,

VI & % ) Ricrs 5 BrbinsF
PIES
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Excretion of piromidic acid in Amago salmon which was administrated the drug

once a day for 7 days, at the dosage of 40mg/kg-BW
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19754F 7 HIE B K ic B W THBFE RO 7= T
0 Ff CPYARER26 ¢ ) (ICRERUYIEDSFEEL,
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YD A 4 AT RIBS 128, <= 22
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Table— 8 Excretion of piromidic acid in Amago salmon which was administrated the

drug once a day for 7 days,at the dosage of 40mg/ kg BW

g | No. of Time after final administration{(hour)
AlbAS fish 3 6 12 24 48 72 96 120
1 13.00*16.80 6.95 7.90 1.96 <0.25 <0.25 <0.25
2 10.06. 118441282 10.21 1.52 0.34 <025 1<0.%
3 16.80 16.80 12.46 10.65 0.69  0.59 <0.25 <0.25
Plasma 4 9.78 11.797 9.78 5.53  6.68 <0.25 <0.25 <0.25
5 cioa g el 15.65 0.69 321 <025 <0.25 £<0.25
6 5.41 12.19 12.73  9.04  38.04 <0.25 <0.25 <0.25
average. 10M05/ 1311 11.73 . 7:34 ~"2.85 <0.25 <0.25 §<0.75
1 15.52 25.76 5.95 6.98 3.31 <0.56 <0.56.1<0.56
2 9996 10.14 12.21 '10.41 ©2.28 0.71 <0.56 $<0.56
3 20.96 25.42 16.16 15.52 <0.56  0.90 <0.56 <0.56
Liver 4 15.32 13.77 12.54 8.30 8.87 <0.56 <0.56 <0.56
5 9.87 15.32 19.21 0.95 7.56 <0.56 <0.56 <0.56
6 6.98 17.74 15.12 13.06 4.04 <0.56 <0.56 <0.56
average 14.70° 18.03 13.53  9:20  4.34<0.56 '<0.56 ;<0.56
1 16.34 21.58 9.74 9.8 1.79 <0.45 <0.45 <0.45
2 10,64 9.26 1554 12.38 & 1.09:  0.63 =0.458<0.45
A 19.76 21.32 11.47 15.74  0.90  0.90 <0.45 <0.45
Kidney 4 14.04 13.18 19.02 11.05 11.92 <0.45 <0.45 <0.45
5 8.47 18.32 35.34 <0.45 7.46 <0.45 <0.45 <0.45
6 6.26 17.19 24.18 13.02 4.07 <0.45 <0.45 <0.45
average 12.59 16.81 19.22 10.34  4.54 <0.45 <0.45 <0.45
l—iam% 1980 13,45 & 657 L oud0k . 0.735 <087 o <0.37 . <087
Spleen d—@g** 515 11,66 12.89 4.07  3.35 <0.37 " <0.37 <0.37
average  9.02 12.56 9.73  6.74 2.04 <0.37 <0.37 <0.37
1 13.64 17.66 9.24 8.64 2.95 <0.37 <0.37 <0.37
2 786 7.97 14.82 14.04 2.16 0.43 <0.37 <0.37
3 14.93° 16.07 10.58 12.97 1.35 0.73 <0.37 <0.37
Muscle 4 13.48 12.97 17.43 9.00  9.49 <0.37 <0.37 <0.37
5 6.78 13.48 23.77 0.68 5.8 <0.37 <0.37 <0.37
6 184 13,48 21.05 L12.272 ¢ 4550 <50, 37 037 < 0.87
sveragea 1014 13.61 16,15 06000 4895037 =087 <0.37
1 7652 % 59 71 65 64 72 72 65
2 86 56 83 66 47 80 80 63
3 82 65 49 90 80 84 67 61
Body weight 4 59 60 81 78 66 74 88 57
5 71 78 82 55 78 62 80 68
L5 67 62 75 61 61 77 63 63
Everaset 73563 7a.50 6902 U660 A Y50 6208

*ug/ind or g,

% kaverage of 3 fish * % %g
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Therapeutic effect of piromidic acid against the

spontaneous furunculosis in Amago salmon
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