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The pharmacokinetic and toxicological examinations of piromidic acid (PA, 8-ethyl-5, 8-dihydro-
5-0x0-2-pyrrolidinopyrido[2, 3-d]pyrimidine-6-carboxylic acid) were studied in ayu Plecoglossus al-
tivelis, amago salmon Oncorhynchus rhodurus and eels Anguilla japonica and A. anguilla orally
administered a single or multiple dose(s) of PA with the following results.

1. The absorption, distribution and excretion data obtained from the bioassay revealed that
orally administered PA was easily absorbed and quickly became distributed in blood and major
organs. Peak levels were reached in 3h (in ayu) or 6-24 h (in amago salmon) after the administra-
tion of P4, followed by a gradual decrease. The levels of PA in liver and kidney were higher
than in blood and plasma.

2. In acute toxicity study, the LD,, value for ayu was more than 2,000 mg/kg. The subacute
toxicity of PA was studied in ayu (80mg/kg), amago salmon (800mg/kg) and eels (400 mg/kg)
administered PA once daily for 5-10 days. Except for accidental death of two eels, all fishes
receiving PA survived without any clinical and histopathological changes.

3. Disappearance of PA from the tissues in amago salmon was studied after the administra-
tion of 40mg/kg of PA for 7 consecutive days. Peak levels of PA in the tissues tested attained
within 6-12h following administration. A level below the assay limits (0.25-0.56 #g/ml or g) was
reached 96 h post dosing. No evidence of long term residue was found in any of the tissues tested.
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Table 1. Tissue levels of piromidic acid after oral administration in cultured ayu
Single dose: 10mg/kg

Tissue Fish Time after administration (hr)
no. 1 3 6 9 24
Blood 1 4.78* 8.03 4.78 4.60 <0.43
2 6.49 7.92 4.54 3.52 <0.43
3 0.58 6.84 2.60 1.82 <0.43
4 2.34 6.24 2.97. — <0.43
5 2.74 4.72 3.73 — <0.43
average 3.39 6.75 3.72 3.31 <0.43
SD 2.29 1.36 0.95 1.40
SE 1,02 0.61 0.43 0.81
Liver 1 7.62 10.95 7.41 6.45 <0.49
2 10.22 10.55 6.72 6.07 <0.49
3 1.52 10.56 4.02 - 4.32 <0.49
4 6.27 10.16 5,62 — <0.49
5 ‘ 10.22 6.71 5.30 — <0.49
average 7.17 9.78 5.81 5.61 <0.49
Sh 3.59 1.74 1.81 1.14
SE 1.61 0.78 0.59 0.66
Kidney 1 7.72 8.38 7.12 7.42 <0.59
2 8.91 13.14 8.05 6.04 <0.59
3 <0.59 9.47 4.45 2.84 <0.59
4 3.43 8.73 4.73 —_ <0.59
5 3.86 12.61 5.24 — <0.59
average 4.79 10.47 5.92 5.43 <0.59
SD 3.57 2.24 1.58 2.35
SE 1.60 1.00 0.71 1.36
Muscle 1 3.70 4.29 4.45 4.75 <0.19
2 5.26 6.93 3.30 3.60 <0.19
3 0.20 6.08 2.50 2.01 <0.19
4 1.09 5.74 4.10 - <0.19
5 1.36 2.7 3.25 —_ <0.19
average 2.32 5.16 3.54 3.45 <0.19
SD 2.09 1.64 0.80 1.38
SE 0.93 0.73 0.36 0.79

* uglg.
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Table 2. Tissue levels of piromidic acid after oral administration in cultured ayu

Single dose: 40 mg/kg

Time after administration (hr)

Tissue Fish
no. 1 3 6 9 24 48
Blood 1 8.81* 15.18 14.39 7.51 <0.43 <0.48
2 4.48 9.16 11.33 9.73 0.84 <0.43
3 4.16 18.28 13.65 9.16 <0.43 <0.43
4 6.75 13.65 8.24 4.24 0.78 <0.43
5 11.95 10.47 8.75 — <0.43 <0.43
average 7.23 13.35 11.27 7.66 0.25 <0.43
SD 3.24 3.66 2.78 2.47 0.44
SE 1.45 1.64 1.24 1.23 0.20
Liver 1 22.46 19.08 26.44 12.78 2.27 <0.49
2 12.98 11.18 18.52 23.48 3.74 <0.49
3 8.96 21.48 19.94 21.80 -0.75 <0.49
4 15.28 22.14 12.70 10.86 1.81 <0.49
5 23.14 22.80 16.46 — 2.77 <0.49
average 16.56 19.34 18.81 17.23 2.17 <0.49
SD 6.13 4.77 5.06 6.33 1.18
SE 2.74 2.13 2.26 3.17 0.53
Kidney 1 11.60 28.18 29.46 13.83 <0.57 <0.57
2 4.35 12.65 21.58 16.52 2.18 <0.57
3 5.56 22.23 24.66 13.62 <0.57 <0.57
4 9.00 23.24 16.77 4.48 1.60 <0.57
5 18.06 17.79 18.33 — 1.23 <0.57
average 9.71 20.82 22.16 12.11 0.99 <0.57
SD 5.47 5.87 5.09 5.26 0.96
SE 2.45 2.63 2.28 2.63 0.43
Muscle 1 5.99 13.34 11.20 7.24 <0.19 <0.19
2 1.69 7.79 9.27 11.37 0.62 <0.19
3 1.28 15.43 14.99 10.27 <0.19 <0.19
4 5.41 14.35 6.54 5.26 0.33 <0.19
5 6.44 12.05 8.14 - 0.34 <0.19
average 4.16 12.59 10.03 8.54 0.26 <0.19
SD 2.48 2.96 3.25 2.80 0.26
SE 1.11 1.32 1.45 1.40 0.12

* uglg.
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Table 3. Tissue levels of piromidic acid after oral administration in amago salmon

Single dose: 10mg/kg

Time after administration (hr)

< No. of
Tissue fish 1 3 6 12 24 48
Plasma 1 <0.29* 0.75 2.06 2.22 1.95 1.39
2 <0.29 0.68 1.53 2.52 2.45 1.84
3 <0.29 0.93 3.39 2.78 2.33 0.80
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
SD 0.35 0.75 0.32 0.31 0.46
SE 0.16 0.34 0.14 0.14 0.21
Liver 1 <0.74 2.0 5.02 3.49 3.61 2.22
2 <0.74 1.9 4,07 4.21 4,12 3.16
3 <0.74 3.30 6.12 4.91 3.8 1.37
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 5.27 4.35 3.73 2.22
SD 1.18 0.78 0.63 0.37 1.02
SE 0.53 0.35 0.28 0.16 0.46
Kidney 1 <0.56 <0.56 2.97 3.23 4.33 2.47
2 <0.56 <0.56 2.30 3.63 3.63 2.52
3 <0.56 1.16 4.54 3.42 4.13 1.16
4 <0.56 <0.56 4.03 3.12 3.89 1.39
5 <0.56 <0.56 3.59 4.54 4.54 1.98
average <0.56 0.23 3.49 3.59 4.10 1.90
SD 0.52 0.88 0.57 0.36 0.62
SE 0.23 0.39 0.25 0.16 0.28
Muscle 1 <0.28 0.35 2.01 2.94 2.81 1.33
2 <0.28 <0.28 1.23 3.33 3.78 1.60
3 <0.28 0.44 2,44 3.38 2.89 0.59
4 <0.28 0.32 2.41 2.85 2.51 0.61
5 <0.28 <0.28 1.65 2.89 3.38 0.78
average <0.28 0.22 1.95 3.08 3.07 0.98
SD 0.21 0.52 0.26 0.50 0.46
SE 0.09 0.23 0.11 0.23 0.20

* pg/ml or g.
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Table 4. Tissue levels of piromidic acid after oral administration in amago salmon

Single dose: 40 mg/kg

Time after administration (hr)

. No. of
Tissue fish 1 3 6 12 24 48
Plasma 1 <0.24* 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
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 <0.42 1.47 4.51 5.58 7.78 4.32
SD 0.37 0.94 1.42 1.01 0.40
SE 1 0.17 0.42 0.63 0.45 0.18
Liver 1 <0.74 4.60 9.02 10.58 13.25 8.33
2 <0.74 7.40 14.74 13.79 17.29 9.90
3 <0.74 4.56 7.29 10.16 18.72 6.47
4 <0.74 4.76 15.78 10.58 22.85 8.4
5 <0.74 5.04 18.79 11.00 14.16 9.51
average <0.74 5.27 12.12 11.22 17.25 8.53
Sb 1.20 3.74 1.47 3.84 1.84
SE 0.54 1.67 0.66 1.72 0.60
Kidney 1 <0.56 2.94 9.81 9.32 14.55 8.00
2 <0.56 1.83 8.32 14.87 15.91 8.97
3 <0.56 3.01 5.75 4.51 21.32 8.86
4 <0.56 1.36 7.14 10.59 18.77 10.86
5 <0.56 3.34 8.00 11.87 16.53 12.98
average <0.56 2.50 7.80 10.13 17.42 9.93
SD 0.85 1.50 3.66 2.66 2.00
SE 0.38 0.67 1.63 1.19 0.89
Muscle 1 <0.28 1.43 5.94 6.55 7.98 6.19
2 <0.28 1.26 3.58 9.59 12.71 5.77
3 <0.28 0.89 3.78 4.36 13.63 6.93
4 <0.28 0.37 5.30 7.34 12.18 8.10
5 <0.28 1.21 4.94 7.33 8.93 6.65
average <0.28 1.03 4.7 7.03 11.09 6.73
SD 0.42 1.01 1.88 2.48 0.89
SE 0.19 0.45 0.84 1.11 0.40

pgiml or g.
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Table 5. Disappearance of piromidic acid from amago salmon following repeated oral

administration
Dose: 40 mg/kg/day, 7 days
Dissue Ng'h()f Time after final administration (hr) Half-dife
s 3 6 12 24 48 72 96 (hr)
Plasma 1 13.00* 16.80 6.95 7.90 1.96 <0.25 <0.25 10.86
2 10.06 11.44 12.82 10.21 1.52 0.34 <0.25
3 16.80 16.80 12.46 10.65 0.69 0.59 <0.25
4 9.78 11.77 9.78 5.53 6.68 <0.25 <0.25
5 5.23 9.64 15.65 0.69 3.21 <0.25 <0.25
6 5.41 12.19 12.73 9.04 3.04 <0.25 <0.25
average 10.05 13.11 11.73 7.34 2.85 0.16 <0.25
SE 4.45 2.99 2.99 3.74 2.10 0.25
SD 1.82 1.22 1.22 1.53 0.86 0.10
Liver 1 15.52 25.76 5.95 6.98 3.31 <0.56 <0.56 11.72
2 20.26 10.14 12.21 10.41 2.28 0.71 <0.56
8 20.26 25.42 16.16 15.52 <0.56 0.90 <0.56
4 15.32 13.77 12.54 8.30 8.87 <0.56 <0.56
5 9.87 15.32 19.21 0.95 7.56 <0.56 <0.56
6 6.98 17.74 15.15 13.06 4.04 <0.56 <0.56
average 14.70 18.03 13.53 9.20 4.34 0.27 <0.56
SD 5.40 6.36 4.51 5.10 3.32 0.42
SE 2.20 2.60 1.84 1.08 1.36 0.17
Kidney 1 16.34 21.58 9.74 9.86 1.79 <0.45 <0.45 10.10
2 10.64 9.26 15.54 12.38 1.09 0.63 <0.45
3 19.76 21.32 11.47 15.74 0.90 0.90 <0.45
4 14.04 13.18 19.02 11.05 11.92 <0.45 <0.45
5 8.47 18.32 35.34 <0.45 7.46 <0.45 <0.45
6 6.26 17.19 24.18 13.02 4.07 <0.45 <0.45
average 12.59 16.81 19.22 10.34 4.54 0.26 <0.45
SD 5.07 4.81 9.47 5.44 4.38 0.40
SE 2.07 1.96 3.86 2.22 1.79 0.17
Spleen 1-3%* 12.86 13.45 6.57 9.40 0.73 <0.37 <0.37 16.08
4-6** 5.15 11.66 12.89 4.07 3.35 <0.37 <0.87
average 9.02 12.56 9.73 6.74 2.04 <0.37 <0.37
Muscle 1 13.64 17.66 9.24 8.64 2.95 <0.87 <0.37 9.78
2 7.86 7.97 14.82 14.04 2.16 0.43 <0.37
3 14.23 16.07 10.58 12.97 1.35 0.73 <0.37
4 13.48 12.97 17.43 9.00 9.49 <0.37 <0.37
5 6.78 13.48 23.77 0.68 5.86 <0.37 <0.37
6 - 4.84 13.48 21.05 12.27 . 4.55 <0.37 <0.87
average 10.14 13.61 16.15 9.60 4.39 0.19 <0.37
SD 4.12 3.31 5.73 4.88 2.98 0.31
SE 1.68 1.35 2.34 1,99 1.22 0.13

* pgiml oor g **

tl/z:0.693/k.
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Table 6. Acute oral toxicity of piromidic acid in cultured ayu

Experimental period (day)

Dose Body weight Mortality
(mg/kg) mean (g) 0 1 2 3 4 5 6 7 (%)
2000 9.3 20* 20 20 20 20 20 20 20 0
1000 9.4 20 20 20 20 20 20 20 20 0
Control 9.3 20 20 20 20 20 20 20 20 0
* Number of survivals.
Water temp.: 20.2-22.4°C.
Table 7. Subacute oral toxicity of piromidic acid in cultured ayu
Body weight (kg)
Group Survived/Tested
initial terminal
80 mg/kg/day for 10 days 2.0 2.35 283/283
Control 2.0 2.45 293/293

Water temp.: 19.6-20.8°C.

Table 8. Summary of histopathological findings in cultured ayu after oral administration
of piromidic acid

Untre(zitrt;?éiiaﬁ)ontrol Untgf:ﬁ;(%ncﬁgxtrol PA: 80 mg/ke
Organ and observation
No. of fish No. of fish No. of fish
1 2 3 4 5 1 2 8 4 5 1 2 3 4 5
Liver
hepatocytic atrophy e 4+ - 4+ 4~ + o+ 4+ o+
hepatocytic necrosis - - = - = - - 4+ = - + o+ o+ o+
Kidney
hyalindrop degeneration + 4+ H o+ + + + + + - ¥ + + 4+ +
hematopoietic tissue - - - = -~ _- - = = = .
Heart e - - - - = — -
Alimentary canal e - - - - = - - = - =
Gills T —- - - - - e = -
Skin - - - - - - - - - - - - - - -
Muscle e — - - - - -
Histopathological finding: -, no alteration; =, very slight; +, slight; 4, moderate.

Administration: Once a day for 10 days.
Water temp.: 19.6-20.8°C.

¥ L0400 mglke/ B T, BEFIC AR A %Y 2% urethane Table 9. Subacute oral toxieity of piromidic
VRUErR CER  RIE L o acid in amago salmon
=7 vy 7 FITKRE 25.0~262°C & LU 204~ Administration Survived/Tested
31.0°C DK AEHICINAEL, 16% 7 7 €+ T oK+ Y o
RS LI PA % 1A 1, 10 BRBRHEDRS L, 106 mgikg once a day for 20",22
. mg/kg

PA B X s 100 400 k :,

O EET 50,100,200 35X 400 mg/kg/H T 200 mg/kg B 4aVS, Do 2020

BEMRBRAY 0.01% MS-222 KW TEE < Bk
Lo BEHES, S#RBAO—BERK L OFEHREY Water temp.: 16.1-18.2°C.
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Table 10. Summary of histopathological findings in
Untreated control Untreated control
(initial) (terminal)
Organ and observation
No. of fish No. of fish
1 23456 78 910 123456738910
Liver
hepatoeytic atrophy -+t -+-+E-F +-=--- + + 4+ 4+
Spleen
deposition of hemosiderin —-—t — - 4+ — 4+ - = 4+ - — 4+ - — — + - +
deposition of melanin 2+ FE 4+ 4+ +H -+
Kidney
glomerulus 00 - = — — — — — — — =~ =~ =~ o~ - -
renal tuble 00— = - — - - - - — = — - - — — — — - — -
hematopoietic tissue @ =~==00— — — — — — — — — — - — = — — - - — — —
Gills
Pseudodactylogyrus -——++-+H#-++ -=+H -+ 4+ - - =
epithelial hyperplasia - — — — — — + - -4+ - - - - - -
Histopathological finding: -—, no alteration; =, very slight; +, slight; #, moderate; i, marked.

Administration: Once a day for 10 days.
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ZEWCTE b BEE R LI, € — 7o g, g,
BFERRBIOHAC BT 2 FHRBEX T h T h T.78,
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BB AR 1311, 18.03, 19.22, 1256 R0

16.15 zg/ml or g Thotz,

ZHR D PA BENRERECE LLBORIT—
KRR > TH Y, LY (half-life) 12 9.78~16.08 Fs
FTH -7,

3. ANBSHLIvReM

7 a2%BwT PA oROBE L AEEERCOW
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europian eels after oral administration of piromidic acid
PA: 100 mg/kg PA: 200 mg/kg PA: 400 mg/ke
No. of fish No. of fish No. of fish
1 23 456 7289 123 456178910 1 23 456 78 910
+ 4+ 4+ + =+ £ £ #++ + + H + + + + + 4+ +++ =+ + +
R e i~ -+ - -+ - - ¥ #++-++-—--=
+ + H# - H A+ ++H#+H+H -+ + 4+ £+ £+ H#++
+ - - - - -+ =+ -+ -+ - = - — 4 A
e -+ -+ -+ -+ - — = =+ HH+++
Water temp.: 24.2-24.4°C.
Table 11. Subacute oral toxicity of piromidic acid in japanese eels
Water temp. Dose* . Experimental period (day) Mortality
¢0) megke) ;9 3 4 5 6 7 8 9 10 %)
25.0-26.2 50 b¥* 5 5 5 5 5 5 5 5 5 0
100 5 5 5 5 5 5 5 5 5 5 0
200 5 5 5 5 5 5 5 5 5 5 0
400 5 5 5 5 5 5 5 5 5 4 20
Untreated
control 5 5 5 5 5 5 5 5 5 5 0
29.4-31.0 50 5 5 5 5 5 5 5 5 5 5 0
100 5 5 5 5 5 5 5 5 5 5 0
200 5 5 5 5 5 5 5 5 5 5 0
400 5 5 5 5 5 5 5 5 5 5 0
Gum arabic
control 5 5 5 5 5 5 4 4 4 3 40

*  Administered once a day for 10 days.

**  Number of survials.

THE LA 6 1R Lz, PA @ 1,000 % X O°
2,000 mg/kg #EEH T HHOBEC KT, 7=20D—
BHERCEEIRD DR TLPIER Lz, PA OF0E
B kB 7 2B 5 LDy i 2,000mg/kg B ETH
272,

PA wEPRIPRML, 80mg/kg/H, 10 AlEHEE
I 7 2B 5 EEETRH LRFEYETS IV 8
TR, BETERALRS X 5, PA HERIIIRREE
SRR L FERRC AR L, mEofRERMCLEER

Dobhichot, ESKAEDNSD X 5, PA 5
OFBAGFNBERC RV, BEOHHREFES I
i O RAME EEMROMTEEAE L LRI, Ch
BOFTRILWTR S HBECEW TR D b vl O
i, W, 6, PRBICEECRREYRD -
o .

PA ©7 = KT HREWCD W THE L - R
X, BOKRLAEX 51, 200~800me/ke/H © HE5EE
CRWTEFEFL, —BERCLEE 2R D i



Table 12. Summary of histopathological findings in japanese eels after oral administration of piromidic acid

Untreated control

PA: 400 mg/kg

(terminal) PA: 50mg/kg PA: 100mg/kg  PA: 200 mg/kg
Organ and observation
No. of fish No. of fish No. of fish No. of fish No. of fish
1 2 3 4 5 1 2 3 4 5 1 2 3 4 1 2 3 4 5 1 2 3 4
Liver
hepatocytic atrophy —- = = = - —_ - - = — —_ - - - - = - 4+ o = -
Spleen
deposition of hemosiderin i e = = + + + £ + =+ + o+ + £+ + + + + £ + =+
Kidney
renal tuble - = = - - U — — - - - - = = -
hematopoietic tissue _ - = = T — — [ _— — -
Heart + *x — £ - - & - = = = - - £ - - £ - = £ - -
Alimentary canal - - = = = - — - - _— - = - - - - -
Gills
Pseudodactylogyrus - - = - = - - = =+ — - - - - = 4+ 4 - - =
epithelial hyperplasia - - — - - -+ — — - -+ o+ - - -

Skin
Muscle

[
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|

FoH

|

[

|
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WH . F

Mg - &
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Histopathological finding: —, no alteration; ,% very slight; -+, slight.
Administration: Once a day for 10 days.
Water temp.: 25.0-26.2°C.
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Table 13. Summary of histopathological findings in japanese eels after oral administration of piromidic acid

Untreated control

initial terminal PA: 50 mg/kg PA: 100 mg/kg PA: 200 mg/kg PA: 400 mg/kg
Organ and observation
No. of fish No. of fish No. of fish No. of fish No. of fish
1 2 3 45 1 2 123 45 12345 1 23 45 1 2345
Liver
hepatocytic atrophy e - - + + - + + + =+ + + 4+ + * + &+ + + + + + + + +
Spleen
deposition of hemosiderin - -+ - = - - - - - - 4 = -+ — + - + o= 4 - _— - 4 =
deposition of melanin - 4+ 4+ + + + + + + + + + + + 4+ + + + + + + + + + + + + +
Kidney
glomerulus =00 - — - — — — e e e e e e
renal tube 00— = - — — — e e e e e e e e — —
hematopoietic tissue @ @~ — — — — — e e e e e e e e e
Gills
Pseudodactylogyrus #+ - + - - _— - e e — o m e
epithelial hyperplasia - = = - e e —

a3

T

T R EN Y ¢ A

Histopathological finding: -, no alteration; =, very slight; +, slight; 4, moderate.
Administration: Once a day for 10 days.
Water temp.: 29.4-31.0°C.
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foo Eio, O B B, MR X OHEEORE
HEABIEC B Th PAIZ X 5 L Bbh b BEiTa
bhvieho i,

2—n .y > F 2 PA © 100~400 mg/kg/H, 10
ARG R 1T70 - 1ok R, RBRBIE0IARF L, —iRE
R b REXBDIerote, Fhe, L0 WRLALIS
w, GO, B, B, MU, WHEE, 8, PRk io
R DR EASFNEZC ST, PA BEHE WRE
D RCEEIED BRI > T,

=k vy FFEBT S PA OREEC LTS L
B a#E H~18 WiRl7e, £ 11 KRGhB X5,
25°C oK R\ T, PA @ 400 mg/kg #HERHT 10
BHIC1IRBEC LIS, EFACERE 2RO Lo
720 30°C DIKEITE W T, PA O EEHISOIERF
LEEI B LRI 27, MBI (7 7 ¢ v = o s)
CBWTTHHR LY 10 HBCE 4« 1 BB LT,

F BB OO RILE 12 510018 ©ak
bhad k5, PA 5HLABHOMICE R L,
PA IZ X% & Bbh s REZRD SR e,

bR X b, PART =2 L T 80mg/kg/H,
10 HEE, 7<=t LT 800mg/kg/H, 5HMRFB IO
v+ FExt LT 400meg/kg/A, 10 BMOE 52 1T7c-
THEBEARITCENEBM Lo T,

% -3

PA 3RS I D+ v F a2 B IO Y FFOHNIT
Hgid e el xh, Bl BiEEr ook
152 EnEDHHRT5H (KATAE et al., 1979),

HT7 2R L0777 < T2 HT, PA @ 10 8L 40
mglkg FREOEE L, HikhBELYER L, 7212
BT, 10mgkeg 05T, g, FRE, Bk
U EL BT L, AR RS
H3MMA ©—~ 7 L LT IBEIBIc BT 3.31~5.61
uglg R Ui, %70, 40mglke BEREO LB
IR 5% 8~6 BFiflic v — 2 fHA R L, TOEEX 10
mglkg WHEBH IV LW 2HERMETH - 7,

7= TR LTI, 10meke BEBEOMLDEE T
PrE% 6~24 WA v — 27 & LT 48 B ch it X
nio, ©—7RomiE, i BiEs LOPHRCkT 5
SEREEEI R ER 259, 5.27, 4.10 5 X O 3.08 pg/ml
or g THoto 40mg/kg B EREORMEAEEIL 10
mg/kg 5RO 3~4 FEERTRT I ENED LRI,
7= T DT BT, 7 =DFh PA DZMHK~
OBATE LOERD L OHERITESH B % R L7,

i BT - BiE

FemA & 4L BRI EEEY

T7aBXO7 waowThd, PA 10mgkeg DL
X b, Vibrio anguillarum I3 X% Aeromonas salm-
onicida i3 % MIC fH (0.2~1.56 pg/ml) Ll Eo#
ARREEN 9~24 FERFHET B TH > %= (KATAE et
al., 1979),

PA DHNERERHEIOLBEHEV7 ~ 2 H\T PA
40mg/kg/H, 7 HEERGEOMBPBEOHSE » B
Lico &P PABEN C— 7 1B L B0
—KRCH > Tk b, PA OEFHNL 9.78~16.08 B
T, 96 BT T N THRBBALT & feote, $6o T
PA (IR OB RIFRHIBRET 5 EAITEED bhiss
2710

PA DSBHEBHECOVLTE, FvFaRIU Y rFic
BT, BAREICLD LDy X FhEFh 750 & X O
2,000mg/kg Ll k& #5 X T 5 (KATAE et al.,
1979), 7 =% A\ T, PA © 2,000mg/kg #FEn#s
L, THMBEXTE->72, BEIED bhit o
oo

Ta, T=aRIY FFEHAWC 1H 1@, 5~10
ARERH 52 X 5 PA BT O W TR Lic, 7=
it 80mg/kg, 7 < 212k 800 mg/kg, v FFizix 400
mg/kg O PA #EE L2, BEIRS bhichs
oo U FFTILEKIE (80°C) 1w\ Th PA oFMEM
I BEEIE R BRI o fe, 7T e ARERRTR W
T2RHIETE Lichs, HBIRENC 3v) 5 B AR EAR
HEBbhs,

DEOREEZIY, PARX7=, 7=TRI0Y ¥
R L TREMDOBCERITH 5 & L by LIt
1o

-3 #

72, 7IARICYrFEH VT PA © BEAS
i, BEER IOREECOC TR Z TR ORORER
w81,

1. PA BEOHE5C X ) AERNIC BRI
Eh, BEBTHIRFTH- 1,

2. PA OGP BEEIRBCIVESLRARY, 7=
137 = TSR ORSREIE WV EY R L.
Fho, 7= AT 2 AR E SRR R HER
L7

8. 7<= PA 40mg/kg/R% 7 BMEREORE
U7 B OB BEOHBIL 1 BREED. <% — v L H
LU T, &flfkho PA BEIC— 271 E LI,
—KRCHE > TR L, BEORRE F IR
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FTEETABEEA DR 1

4. PA oz aknEEIE <, 7T
% LDy {Ei: 2,000mg/kg LLETHote, Fi, 7=
(80meg/kg/H), 7<= (800mg/kg/H) BIO v F¥
(400 mg/kg/H) 1 5~10 BREGEOEEL{TR o1
2%, PA WX b LEbhaERIIALNT, BKFTRE
JOMESTTR L LICEFIRD b o T,

E ol F23
AL BRI RA T L v fTisbhic b D TH
n, FariEDLHh AMRSREL LHEEEE
BT TRV e BRI L E R S s R
LET,
X ik
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