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Studies on Therapy of Fish Diseases with Spiramycin— |

Absorption, Distribution, Excretion and Toxicity
in Cultured Yellowtail (Seriola quinqueradiata)

Saburoh S. KuBora, Teruo Mivazaki, Norio FunaAHAsH]I,
Taehito Ocuial and Yoshito Sucga*

Pharmacokinetic and toxicological examinations of spiramycin were studied in the
cultured yellowtail. Spiramycin embonate (SpE) and free base (SpF) were orally
administered and adipate (SpA) was intramuscularly injected.

1. The absorption, distribution and excretion data was obtained from the
bioassay. All kinds of spiramycin were easily absorbed and quickly distributed in
the blood and major organs. Peak levels were reached in 3 hours (SpA), {2 hours

(SpF) and 24 hours (SpE) post dosing, followed by a gradual decrease. The levels
in the liver, spleen, kidney and bile were higher than in the blood. The tissue levels
were maintained for 7—10 days after the administration.

2. Acute and subacute toxicity studies of SpE were performed by oral administrati-
ons with free feeding. In the acute toxicity study the fish administered a single dose

at the rate of 200, 400 and 800mg/kg survived without clinical and hidtological chan-
ges. In the subacute study the fish administered multiple doses at the rate of 40,20

and 400 mg/kg/day for 10 days survived without clinical and histological changes.

3. Minimal inhibitory concentration of SpE agalnst Streptococcns sp. isolated
from diseased yellowtail was in the range of 0.78—3.12 ug/ml

AT =AY Streptomyces ambotaciens P35 <7 v 54 VAVAEWE T, WL
B X OAACERCRUOME R b oA € 7~ w1 (50%), 1 (25%), Wl (25%) h b

* R RN A& . (Kyowahakko Co. Ltd., Ohtemachi, Tiyodaku, Tokvo)
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Table 1. Tissue levels of Spiramycin embonate after oral administration in

cultured yellowtail Single dose : 40mg/kg
Time after administration (hrs)
Tissue Fish no.
12 24 48 9% 168 336
1 9.8 8.5 2.6% 2.8 2.8 <0.3
2 8.0 ND 8.2 ND 3.5 <0.3
Blood
3 0.6* 41.0 7.2 2.5 1.3 <0.3
average? 8.9 24.8 7.7 2.7 2.5 <0.3
1 55.0 125.0 6.3* 11.0 5.0 <0.16
. 2 21.0 ND 12.0 ND 2.0 <0.16
Liver
3 4.9% 88.0 25.0 11.0 1.5 <0.16
average 38.0 106.5 18.5 11.0 2.8 <0.16
1 23.0 35.0 1.6% 3.8 3.1 <0.16
Spleen 2 8.7 ND 7.6 ND 3.5 <0.16
3 3.6% 46.0 13.0 2.9 1.6 <0.16
average 15.9 40.5 10.3 3.4 2.7 <0.16
1 3.4 16.0 0.8%* 4.8 4.4 <0.16
2 6.0 ND 9.5 ND 4.0 <0.16
Kidney
3 1.8* 54.0 11.4 2.7 1.7 <0.16
average 4.7 35.0 10.5 3.8 3.4 <0.16
1 3.0 15.0 1.5% 1.0 <0.16 <0.16
’ 2 4.0 ND 7.0 ND <0.16 <0.16
Muscle
3 0.3% 14.0 8.0 3.0 <0.16 <0.16
average 3.5 14.5 7.5 2.0 <0.16 <0.16

1) :wug/g 2) average omitted value of *
* : fish vomitted up some of capsules containig the drug
ND : fish vomitted up all of capsules containing the drug

2) BrHERBY

SpE, SpF ¥ X% SpA (1T $40mg/kgBW o | B 5Tk, Mt L0 EERREE N
GA336R I CRIBIRAELL T & /e b, MERCRIAMEE T2 A R Hhic(Table 1,2, 3),

SpE20, 30, 403 X 0'80mg/kgBW % 10 B Ml # ik 5 L 7c 8 O SpE DMk IRIE OHERIL Table
4, 5—1, 5—2{RTEYTHD, SpESOmg/kgBW # 5.8 (Table4) TihAds X OEE
FREREAEEE S ~ oty — 27 #IcEL, TOBER L, SR TR240EMT, Mm%, W
85 LOMEH Tl 33eRfIcE N TN BHRBME LLT & 70 Tvfes E7¢ SpE OBHHREETH
520, 308 L 0'40mg/kgBW HEFC T A1 L RTROBEOHRE (Table5—1, 5—2)
B h5 L, 20mg/ kgBW HEE8CIi3 1448 CR R RMELL T & 7e b, 30mg/kgBW £ 58 C13.240
e, 40mg/kgBW $ 53 ClI336r I CHRIMBAEL T Lin b, BEEOE 3 & FPIE TR
LR D EEARD T,

SpE DREH A~ OBATHIIES T <, BH T OBRE R RSO ¥ TILEBE N X
A, 240~33685HI TR RMELT & 75 o T i,
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Fig. 2.

Absorption and excretion of Spiramycin embonate after oral administration
in cultured yellowtail. Single dose : 40mg/kg

Table 2. Tissue levels of Spiramycin free base after oral administration in
cultured yellowtail Single dose : 40mg/kg
Time after administration (hrs)
Tissue Fish no.
12 24 48 96 168 336
1 76.0V 37.0 ND ND ND <0.3
2 82.0 33.0 15.5 3.2 2.4 <0.3
Blood
3 1.4% ND 2.8% 7.8 4.1 <0.3
average? 79.0 35.0 15.5 5.5 3.3 <0.3
1 128.0 77.0 ND ND ND <0.16
L 2 416.0 89.0 51.0 14.0 10.0 <0.16
1ver
3 12,6 ND 4.6* 13.0 8.0 <0.16
average 212.0 83.0 51.0 13.5 9.0 <0.16
1 93.0 23.0 ND ND ND <0.16
Spl 2 119.0 50.0 24.0 11.0 6.2 <0.16
peen 3 6.0% ND 5.0% 20.0 5.5 <0.16
average 108.5 36.5 24.0 15.5 5.9 <0.16
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(Continue)
Time after administration (hrs)
Tissue Fish no.
12 24 48 96 168 335
1 57.0 29.0 ND ND ND <0.16
Kid 2 71.0 34.0 19.0 8.5 8.5 <0.16
raney 3 4.6% ND 3.5% 15.0 13.0 <0.16
average 64.0 31.5 19.0 11.8 10.8 <0.16
1 55.0 35.0 ND ND ND <0.16
2 50.0 42.0 34.0 10.0 5.0 <0.16
Muscle
3 6.0% ND 3.0% 11.0 6.0 <0.16
average 52.5 38.5 34.0 10.5 5.5 <0.16
1) :wug/g 2) average omitted velue of *
* : fish vomitted up some of capsules containing the drug
ND : fish vomitted up all of capsules containing the drug
272.0
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Fig. 3. Absorption and excetion of Spiramycin free base after oral administration in

cultured yellowtail. Single dose : 40mg/kg
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Table 3. Tissue levels of Spiramycine adipate after intra-abdominal injection
in cultured yellowtail Single dose : 40mg/kg
Time after intra-abdominal injection C(hrs)
Tissue Fish no.
3 6 12 24 48 9 168 336
1 80.0% 57.0 47.0 9.5 18.5 13,5 4.3 <0.3
Blood 2 105.0 315 4.5 22.0 17.0 3.4 4.8 <0.3
average  92.5 47.3 45,8 15.8 17.8 1.0 4.6 <0.3
1 162.0 102.0 66.0 34.0 30.0 7.8 9.1 <0.1
Liver 2 118.0 9.0 71.0 58.0 28.0 25.0 18.0 <0.16
average 140.0 99.0 68.5  46.0 29.0 16.4 13.6 <0.16
1 73.0 46.0 45.0 19.0 15.0 12.0 9.1 <0.16
Spleen 2 25.0 35.0 14.0 20.0 14.0 10.0 7.6 <0.16
average 49.0 40.5 29.5 19.5 14.5 11.0 8.4 <0. 16
1 50.0 26.0 25.0 15.0 15.0 8.0 3.0 <0.16
Kidney 2 99.0 48.0 26.0 17.0 13.0 10.0 6.0 <0.16
average 74.5 37.0 25.} 16.0 14.0 9.0 4*5 <0.16
1 21.0 23.0 22.0 21.0 9.0 2.0 <0.16 <0.16
Muscle 2 15.0 22.0 22.0 16.0 11.0 3.0 <0.16 <0.16
average 18.0 22.5 22.0 18.5 10.0 2.5 <0.16 <0.16
*:ug/g
tissue |140.0
!evels)
(ug/g) LA
~ng/q 7T
1004 |
\
11
\
\
\
IR
\
11 \
| A e lood
“l \ Bloo
50411 \ ———— = ———  Muscle
I\ \ — — — —  Lliver
‘ AN ———--——  Spleen

Kidney

——-

168
Time after administratinn (hours)

Fig. 4. Absorption and excretion of Spiramycine adipate after intra-abdominal injection

in cultured yellowtail.

Single dose: 40mg/kg
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Table 4. Tissue levels of Spiramycin embonate after long-period, oral
administration in yellowtail

Time after Tissue levels (ug/g or ml)

. : Fish no.
final dosing Blood Muscle Liver Kidney Spleen Bile
1 21.0 3.6 10.6 1.2 4.0
' b 2 23.6 4.9 13.8 0.8 12.2
(hr) 3 15.0 1.9 10.2 1.5 10.5
average 19.9 3.5 11.5 4.5 8.9 >500
1 26.4 6.5 28.3 16.3 24.6
3 2 15.6 6.3 16.2 24.7 27.3
3 18.0 3.5 32.3 31.0 17.7
average 20.0 5.4 25.6 24.0 21.5 =500
1 22.2 7.9 20.0 20.6 19.0
6 2 26.0 4.5 18.5 24.3 23.9
3 23.0 6.5 3.8 7.6 12.5
average 23.7 6.3 14.1 17.5 18.5 >500
1 11.0 10.0 24.6 19.7 8.5
24 2 12.0 4.9 13.7 20.1 9.3
3 10.2 6.9 21.3 20.3 9.2
average 11.1 7.3 19.9 20.0 9.0 >500
1 10.2 4,2 13.8 3.6 4.2
P 2 7.8 4.8 12.1 9.2 15.3
3 7.2 2.4 23.3 12.7 7.1
average 8.4 3.1 16.4 8.5 8.9 >500
1 3.6 2.2 2.7 9.2 8.5
% 2 4.4 2.9 7.3 3.6 2.6
3 8.0 1.8 6.2 4.8 2.7
average 5.3 1.6 5.4 5.9 4.6 >500
1 2.8 0.4 6.7 3.9 2.9
144 2 3.0 1.2 6.5 3.3 3.2
3 2.1 0.6 6.6 3.6 2.7
average 2.6 0.7 6.6 3.6 2.9 80
1 0.6 0.16 2.8 0.5 <0.16
0 2 0.6 <0.16 1.2 0.9 0.8
3 0.6 <0.16 1.4 0.9 0.4
average 0.6 <0.16 1.8 0.7 0.6 4
1 <0.3 <0.16 <0.16 <0.16 <0.16
33 by <0.3 <0.16 <0.16 <0.16 <0.16
3 <0.3 <0.16 <0.16 <0.16 <0.16
average <0.3 <0.16 <0.16 <0.16 <0.16 <0.8

Administration : 80mg/kg once a day for 10 days
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Table 5—1. Blood levels of Spiramycin embonate (SpE) after long-period,
oral administration in cultured yellowtail

Time after Fish no Blood levels (zg/g)

final dosing SpE  20mg/kg 30mg/kg 40mg/kg

1 3.2 11.2 12.8

2 4.6 9.4 14.8

1 (o) 3 5.8 1.8 10.6

average 4.5 7.5 12.7

1 3.7 2.0 15.2

3 2 4.5 1.1 14.0

3 2.2 4.5 14.8

average 3.5 2.5 14.7

1 3.0 ND 16.4

6 2 1.5 1.2 16.2

3 2.4 8.4 18.0

average 2.3 9.8 16.9

1 4.6 4.0 6.2

9 2 1.7 5.3 6.4

3 3.2 7.8 7.0

average 3.2 5.7 6.5

1 4.9 6.0 7.8

2 3.2 4.4 7.4

2 3 1.8 2.8 5.6

average 3.3 4.4 6.9

1 2.4 ND 5.8

2 ND 1.8 5.2

@ 3 2.8 5.1 6.8

average 2.6 3.5 5.9

1 ND 11.8 6.4

2 0.5 9.4 8.8

% 3 0.5 3.0 9.6

average 0.5 8.1 8.3

1 0.6 4.6 10.2

2 0.6 4.5 8.4

120 3 0.5 4.4 10.4

average 0.6 4.5 9.7

1 <0.3 5.0 8.0

144 2 <0.3 2.0 5.4

3 <0.3 0.5 5.0

average <0.3 2.5 6.1

1 <0.3 <0.3 0.6

240 2 <0.3 <0.3 0.5

3 <0.3 <0.3 0.5

average <0.3 <0.3 0.5

1 <0.3 <0.3 <0.3

334 2 <0.3 <0.3 <0.3

3 <0.3 <0.3 <0.3

average <0.3 <0.3 <0.3

ND: fish did not feed
Administration: once a day for 10 days with free feeding
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Table 5—2. Bile levels of Spiramycin embonate (SpE) after long-period,
oral administration in cultured yellowtail

Time after Bile levels (ug/ml)

final dosing Fish no. SpE  20mg/kg 30mg/kg 40mg/kg

1 (hr) 500 500 500
3 500 500 500
6 ~>500 >500% >500
9 >500 >500 500
24 >500 >500 >500
48 >500% >500% >500
72 >500 >500 >500
96 >500 >500 >500
120 400 180 260
144 <0.8 125 500
240 1 <0.8 <0.8 55
2 <0.8 <0.8 105
3 <0.8 <0.8 108
average <0.8 <0.8 89

366 <0.8 <0.8 <0.8

Levels are an average of three fish
#: average of two fish
Administration: once a day for 10 days

3) anEsk

SpE 200, 400, 800mg/kgBW, 1 EEEHIZ KT A2EHABOEILRE, BAKIOTEBORE
B 2BENC e 5 TBRE Lt TOMRE, WThoRERCLREEERC—HO N 7w ok i
NAbhth, BEBHPCERCTOMmO REEAbhish »7c (Table 6—1), H#EHI6S
E336HEHEITC & D HIF ooV, BRED, ARFICBEEL, mEERC oV T RN
FOER, BEAEHICREIADNh > MR E LT RBC, Hitff, Eb&Ex 70 E,
200, 400mg/kgBW LB 1448 B CIIBc B 25 hinwpy, 800mg/kg BWEREH Tt
EEREOEEMI A b, 336BEHE CHEREE &L RO N L EAREDER I A DR
7z (Table 6 —2), MEFANTIX, FEER L LFEEEMRCEE»OEEOER, MR
EnbhEED 5 5 M Abiie T0 5 bITMIROEMIGREIC L Zbh, BRIRGRT X548
DT & 2inx i (Table 6 —3), B MARKCIL, MEEROE(EXEEES &0
DERBIRDL D ot BIED 5 - MITEBRFRFCADN A TN &—F L T,

4) BEaMEtsLoTeE

SpE #40, 80% X U* 400mg/kgBW 10H s L, £ OROEILL L OMHDORFIC2OT
FANIeDY, TR OBREFT L HEPMPCBER AL, RKCTEIORE, BER & R
DEEILLEL Abhich ot (Table 7—1, 8), 80mg/kgBW #E5H Ik 1T % HlFHOBED
RERTIL, BERT R 144 O B OIS EEM IR0 BMIs i 2N A D hcic T Elah o 1
(Table 7—2), 400mg/kgBW 5B kT 5 AEOHERITHER & O MIKEZRD bRk
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Table 6—1. Acute oral toxicity of Spiramycin embonate in cultured yellowtail
Single dose: 200,400,800mg/kg
Dose Body weight Experimental period (day) Morotality
(mg/kg) mean (kg) 0 1 2 3 5 7 14 (%)
200 1.6 10%* 10 10 10 10 10 10 0
400 1.6 11 11 11 11 11 11 11 0
800 1.6 11 1 11 11 11 1 11 0
Cont. 1.6 10 10 10 10 10 10 10 0

*: number of survivals

Table 6—2. Blood indices in cultured yellowtail in the acute toxicity study
of Spiramycin embonate.

Single dose:200,400,800mg/kg

Blood Blood
Doses  Fish no. "0, Ht Hb 1535’513 °fl Doses Fish no. "B, Ht  mb 1565’513 of
(ug/g) (ug/g)
200mg/kg 1 - = - 5.0 |200mg/kg 1 519 56.8 14.6 <0.3
168hrs* 2 — —  —  qg5 |3%hss 2 B8 59.0 13.4 <0.3
3 310 64.7 16.3 6.9 3 396 61.5 15.0 <0.3
4 - = = ND 4 466 66.7 15.8 <0.3
5 359 53.6 15.4 20.0 5 420 567 143 <0.3
average 334.5 59,2 15.9 1.1 average 432.4 60.1 14.6 <0.3
400mg/kg 1 B ND [400mg/kg 1 440 58,6 13.4 <0.3
168hrs 2 312 57.8 15.2 7.1 |°o0hrs 2 304 4.1 155 <0.3
3 - - - 8.0 3 - - - <03
4 48 76.7 17.8 4.5 4 503 59.3 15.5 <0.3
5 351 55.5 14.2  28.0 5 58 69.7 18.0 <0.3
average 363.7 63.3 15.7 11.9 average 466.3 62.9 15,5 <0.3
800mg/kg 1 354 526 14.0 5.1 |800mg/kg | 81 72.0 15.4 <0.3
168hrs 2 334 55.8 13.6  18.0 |oohrs 2 394 62.8 15.9 <0.3
3 320 49.5 143 6.6 3 406 59.0 16.0 <0.3
4 - - = 5.3 4 432 61.8 16.0 <0.3
5 469 645 16.8 4.5 5 439 67.6 16.2 <0.3
average 369.3 55.6 14.7 7.9 average 420.4 65.7 15.6 <0.3
Control 1 378 60.9 16.3 - Control { — 66.4 15.3 —
d6hrs 2 343 53.6 14.8  — | oohrs 2 391 58.2 148  —
3 397 67.3 16.3 — 3 365 63.9 16.2  —
4 340 58.2 16.7 — average 345.0 62.8 15.4 —
5 359 749 153  —
6 38 58.1 16.3  —
average 362.5 62.2 16.0 —

*: Time after administration
RBC : Red blood cell count (cells/mm3)
Ht : Hematocrit (%)
Hb : Hemoglobin content (g/dl)
ND : fish vomitted up all of capsules
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Table 6—3. Summary of histological findings in cultured yellowtail in the
acute toxicity study of Spiramycin embonate.
Single dose : 200,400,800mg/kg
Doses (mg/kg) 200 400 800 Comtrol
Time after
adminitsration(hrs) 168 136 168 ?ﬁ 168 ?EE 1 96 168 336
Fish no. 1 2 1 3 5 4 2 3 4 1 2 1 2 3 3 2 5
Liver, atrophy + o+ = H 4 - = = =
granuloma T e R e
Spleen, congestion H H -+ - - HH - - - = - - = = = =
granuloma e e =
Kidney, hyaline droplet L . U —
degeneration ™ - o+
congestion e T T S
granuloma e o e —
Stomach e T
Pyloric appendage - - = = = = = = = = = - e e
— ! no alteration, -+ :slight, + : moderate, 4 : marked,

Granuloma : caused by Nocardia infection

Table 7—1. Subacute oral toxicity of Spiramycin embonate in cultured yellowtail
: Experimental period (day) .
Dose mg/kg Body weight Morgahty
mean (g) ) 14 %
40 400 20% 20 0
80 400 20 20 0

*: number of survivals
Administration : once a day for 10 days with free feeding

Table 7—2. Summary of histological findings in cultured yellowtail in the
subacute toxicity study of Spiramycin embonate

Dose (mg/kg) 80

Time after administration (hr) 24 114

Fish no. 1 2 3 2 3
Liver, atrophy - - — -+ -
Spleen - - — - -
Kidney - - - — -
Heart - - - - -
Stomach — = - - -
Intestine - - - - -

Pyloric appendage

Administration : once a day for 10 days with free feeding
-+ : slight

— : no alteration,
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Table 8. Subacute oral toxicity of Spiramycin embonate in cultured yellowtail

Bodw weight (kg)

Group Survival/tested
initial terminal
Control 61.27 70.05 100/100
400mg/kg/day for 10 days 61.27 70.25 100/100

Initial : 5 days before administrtaion
Terminal : 5 days after administration

-7z (Table 8),

5) RAIBmSBMH

HSEEREE O i vitro TORPEERIEEE (MIC) 3 SpET0.78~3.12ug/ml, SpAT0.78~
1.56pg/ml, 5 F 544 2 ) v 70.39~3. 12pg/ml, 7 1/ <vor=2) 70, 78g/ml TH
»tc (Table 9), 7ok, HEEREHKD 5 5 S Xk SpE40mg,/ kgBW [0 H BhEGiRSIC X 51

BORBAL LS L L O TH AN, EFFREAME 2505 8EK (No. SN, ST #) k<
B DR TR D b Rieh - o

Table 9. Minimal inhibitory concentration of antibiotics against Streplococcus
sp. isolated from cultured yellowtail

ggain of Location MIC of antibiotics (zg/ml)
eptococeus SpE SpA Te ADP
No —1 Mie Pre. 1977 1.56 1.56 1.56

No—2 0.78 0.78 0.78

S —1* Mie Pre. 1978 1.56 1.56 0.78
S —2 1.56 1.56 0.78
S —3 1.56 3.12 0.78
S —4 1.56 0.78 0.78
S —5 3.12 3.12 0.78
S —6 3.12 1.56 0.78
X [k Mie Pre. 1978 3.12 0.78

X —2 3.12 0.78

X —3 3.12 1.56

X —4 3.12 1.56

X -5 3.12 0.78

X —6 3.12 0.78

SN —5 Nagasaki Pre. 1975 1.56 1.56 0.78
ST —13 Tokushima Pre. 1975 1.56 3.12 0.78

SpE : spiramycin embonate; SpA : spiramycin adipate;
Tc : tetracycline; AbP : aminobenzyl penicilline
* and ** : strains isolated after medication with spiramycin embonate
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% =

1) BB KO

SpE & SpF irgnrfibic ko, SpA aAgho X b, Lol vt X oV B 2 E e
b, BERBILO B 2 L2 o toe (RN E, BRI, R0, WO, Tt L e D
BARERERT NG L 0 o7 FRBRBITESHE LD ¢ ;@%ﬁTwJKanW“%%
L i vitro THEPBEREIC REEORE L LR T D
A2 ) (REITL, BFKEWE), 278747 20— n ch;rf\ 974, 1975, T s
vorR=o) vy (FEESI1977, FHS 1978) @ U R it D BB X ﬁﬁwﬂ
720 SPE & SpF OMIRd BTt SpF @i 933 % X » Tu %%, SpF tn 7 v 4 U AR
BRSNS D Eh, B E LT SpE ARG LB L S, SpA LEERIERIL B if\
FESETH D, 7V OMBERBEEDOHEIRCIEHT & auA%, B U BINE & A5 L Tu
HER L T2 (EEORER) OLov %%Wu&npwk%/xﬂﬁcm%%ﬂn EME LR X R
Twd,

2) s LU mE

SpE, SpF, SpA (1 & LIt EPNBEENAERNN THL OB TH Y, 20X 5 i U S i
ROAFYT FIHA 2 VY, 7R FAT 2=a—A, T3V 2= ) U niidb o
HEThb, 7V OESEREMRT BEORAR LY (EFI80), 7o Lo EHTOHREL
HWEETH B0 L EDOERLD Sp ORMNEBIIEREEGAREDCHRBFC I LAEMNEE 25,

SPE B NICHEBETHE IR Z L0h, ITHHER & RS Do WABYTL Spirit
HHERE-C, OO SpikiFElE (A Aa s =4 v v) THo, BE»HHERILS ke
BIATHLHEEZNRTOS (HTH1962, BTF5H1963), 7 Ik T SpE & BRI Lot
DR LB ROREOHEBR A 25 L, MPREC/NE — 7{ERRD BN D, AU g
At SpE BEMEENLERNI N T A Z LRl T 2B K L E 2 bbb, SpE Ok E L
BHEISpEO BRI X - ChFf a5 Lt Bbh b, - T, SpE @ L 2% EEO i dis
CELUMBU EOREIBABETSH 5o

3) alEsEl, RSt LURER

7 Y 23 % SpE D &MEFEMEIL200, 400, 8300mg/kgBW H b4 2% 2 Lim X b W Ui 5D
R, B5%, BT, TBCARORERSILbhAh ot L L, MRERCEEREDL
(LR A BN, BT S NESC T OB R B ST AR LA L -1 F TP
FEMBOEMHIALE S SR, IO 5 -0 BURTE S TR L o2 L £ R LT
BHoto UEOZ EDRERRHE (0mg/kgBW) 05 ~WERETEEBELV ) BT

BELPEYRbILWEELL Y

SpE D&t HM T SpE40, 80, 400mg/kgBW % 101 HI#HFIRS L€ ik Lizad, %35, 17
By - Rk - AR - BER - BEE - REBCRE BENRDRI) 51, SpE O 7 vt B
REENE N LD, AR IOHEABEEOERERID b2 - T

Al 1976) THD 4 %o T b7

4 B2 %
PR E s3T5 SpE @ MIC 130.78~3.12pg/ml TH » 1o SpHEILr~27 v 74 FREH



166 FER=R - R - MECS - BeEC T B A

CILEEE S MIC O I0fEHHBICELTES L 23 Tw5 (ET1977), SpE40mg/kgBW
| B SHO MPEE24.8ug/mITH Y, MICDE~32f5L7c-Tkb, HMiwkhk, EROFKME
7‘{"7)657\?% LVCL‘ZDO

3 9

1. 7V 5 Sp oW, kRS, HHE, Bl JoRethic v TN,

2. FoEE, SpE, SpF, SpA BN ITHBMRARE L, BB TERER TV LI Ehbhi s
120

3. SpE o 7 vkt AEt L BANBERII G LA LHNBRT, GUReES T IR
oo

4. SpE WHEHEHEICH D, BRBEESWIONETH D Z 0D - 1o

FRETTHLCHI ), Sp D BRIg ETHERE AW b - fo GRS B IR DT ERT
OWREREK, B LOERBHFHROEE &\ o2V IBBGRE O 4o 4 %,

X ik
MHE R - T # - LERS, 1974 BHEICRTA /7w 5 47 = =3 —A0RIS XUHHE— 1 3~
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MAIFEME - BB - TEEAZ, 1975, — — 1 38~ 71085 Ui o BEEE &1 5 5k
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