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Concentrations of Various Sulfonamides in the Tissues of Rainbow
Trout after Oral Dosage

Takeshi HARA** and Shinichi INOUEH***

Five kinds of sulfonamides, sulfamerazine, sulfisomidine, sulfisoxazole, sulfadimethoxine
and Sulfamonomethoxine were given orally to the rainbow trout, and the concentraticns in
the tissues were then studied.

The experiments were made on the rainbow trout yearling of its average bhody weight
being from 75 to 0 gr.. The individual fish was given one of the above sulfonamides 250 mg.
per one killogram of the body weight in a single doss, and therafter the concentrations of
sulfonamides in plasma, liver, muscle and kidney of the fish were determined by the Bratton
and Marshall modificatéen method. The water temperature in the rearing tanks varied be-
tween 7.2 and 15.0°C. ©

The results were all summarized in Tables 1 to 5, and Figs. 1 to 3, showing that the
absorption of sulfonamides into the fish tissues, when compared with the one in mammals,
was taken place neither quickly nor fully, while the sulfonamides maintained their effective
level in the tissues for a long time. Out of the sulfonamides tested sulf@monomethoxine and
and Sulfamerazine were well absorbed, and they continued to be effective a good while.
Sulfisomidine and Sulfisoxazole, on the other hand, were soon excreted after a temporary
abiding in the tissues. Nearly no absorption was observed in the case of Sulfadimethoxine.
As for the concentration level of the sulfonamides in the tissues, except for sulfamerazine,
the highest value was szen in liver, corresponding about double the one in plasma and kidney,
while the muscle level was as low as half the plasma level.
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w7 P FIEOVTRFE" HOEBBT 2 REDIHL DL,
w7 7 AT X BRADBEO BRI ELTELT S i, TOH—EHE LTREDY VT 5 K& o
i U OMARPIREE D A MR~ DG I35 L 5 OEFFERzOWTER Lo THRET 3,

£ B A E

gHa EROKERBSRESDBTATEORML =T ALFER (FH5fEE 75.0~82.0g) % {EA
L, 7 b& v ABSEH T 1M L s E T L,

R £ U EAE ANT 7 AUV, RALTAV 10V, AALTAYFH =ik UEEE
DALT 74 REYY, ALT 7 E/ A b yD5HEAL, BRHEE 1kg Hicbh 250 mg wHFRER
(BEED2%) LRELT HRALKEARNLRD LZEELTEF L,

spugl 1SRk 3, 6, 12, 24, 36, 48, 60, 72 WyRIHE:Z, M - TFEE - UiR9 - TRRA SR L 7, M
FzonTIR 3BT o 3o TR L b kil Ui O L c e mifie, B3R 2 3 st
REFA XL, TR 3RO Y, FiiL RSy L THEE REE AR Lo L1,

=8HE  HEKADF A7 > FIOER: BRATTON and MARSHALL D% $01- roste Fiedoh, I
SRR O A 7 7 FzoW Tk, RFF 0.2ml K& M T 8.0ml &L, 15% hY 7= — ARERR
2.0ml iz CHESHTOFER 3.0ml 12 4N # 0.5ml, 0.1% TER{REF b Y 7 & 0.3ml &Nz 3
SRRE, Yoz 0.5% AAT» I VT vE=v 4 0.3ml Hinx 2 Sl 0.1% @EAE 0.3ml
ANz 5~30 505 HicFXKE (B EPB-U B) T 550mp OREELTEL, #b>TIE2XH
B8 kDA RD A, BRI oW TERESFE 3.0ml 2 4N i 0.15ml &z s 5> KT
30 FRInshis 4N HEfE 0.35ml A hnx, FOEIIIDEENOSE L EMEIIE L, T - Ui - T
BET oW TIE 20~30 EDKTHRESY F4 X LAcbDXx 1.0~5.0ml &b, Kipnx T 8.0ml &L 15%
MY 7 om— AERE 2.0ml AMABES, TORIIMPEOSE L FARTEL L.

= B & R

B A7 - FIORENIGEY 3 B0 YL LT Table 1~5 iz L7,
ANT7ATLL £ E L 24 BEHBTBRESAEEL mET 7.4me/dl, FE8.2meg%, T

Table 1. The tissue concentrations of Sulfamerazine in rainbow trout given in a single

dose of 250 milligrams per kilogram of fish. W.T. 13.6°C (11.5~15.0°C)
Time after Plasma®t ' Liver?t i Muscle™™ Kidney*™*+
administ- . _ " ‘ 4
ration | Free [ Total A:fg?:" Free !,Total' icgg)rfll-‘ Free Total; P;Ct?gil' Free | Total ‘A;Cé?;!l‘
hrs mg/dlmg/dl] % | mg%|mgx % 'mg# |mg% | % |mgy mg%l %
3 1.0 1.0, 7.4 3.3} 3.7 13.9 | 0.2 0.4‘i 30.0 | 2.0 2.0/ 0.0
6 3.4) 3.4 0.0 | 41, 45 9.1 | 1.4 1.9 27.7 | 5.9 5.9‘i 0.0
12 5.7 571 0.0 5.9 6.5, 9.0 | 27| 209, 11.7 | 6.8 6.8 0.0
24 7.4 7.6| 3.0 | 82| 89, 81 | 42} 51 163 7.3 7.31 0.0
36 6.8 6.8/ 1.0 | 6.5 6.8 4.4 l 3.4| 3.5 3.0 6.3 | 6.3| 0.0
48 420 43, 1.3 | 3.4 42 21.3 | 2.2| 2.7 18.7 | 4.0/ 4'0i 0.0
H i i
60 3.2 3.2 0.9 | 2.2 25 11.7 | 1.0} 1.4 23.7 | 2.4 26 7.7
72 19! 21| 7.5 | 2.6 27 27 1 04| 1.1, 5.6 [ 1.9 2.0 5.0

+ The mean value of three times determinations carried out on the composite samples consisted
of three individuals.
* The average of three valuse determined with each single specimen from three individuals.
*++ The determinations were made with composite samples consisted of nine fishes.
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B7.3mg% TiZEAEEMNL L, AT 4.2mg% L2 EWETH O, 72 FlET L mEE « .

HETIL 2mg% BEDOKRTFIID

hi{‘&<r FW’%W’EI«M}.‘QI‘?&@D DT,

ANTA) I

24 mERAE

o m¥E 9.7 mg/dl, FFLE 13.2 mg<l

S bRcH, PIATIRIEEA RS bhienol, 7+ %/b{t_puml,'i'("

, T 10.0mge, HiMTLE 36 B

Table 2. The tissue concentrations of Sulfisomidine in rainbow trout given in a single
dose of 250 milligrams per kilogram of fish. W.T. 13.6°C (11.5~15.0°C)
Time after ' Plasma* Liver* Musclet® Kidney*™
admipist- ‘ Acetyl- Acetyl-t Acetyl-: Acet l-"‘
ration ; Free Total ation Free Totall ation Free Total ation Free !Totall at10¥1 7
hrs  'mg/dl mg/dl % mg¢img% b mgy% mg%| % mg“'mg‘f %
3,09 09 47 36 43 170 06 08| 173 ' 25, 25 0.0 °
6 | 1.9 1.9 0.0 60! 6.7 11.0 1.0 1.1| 3.2 . 4.9 49 0.0
12 48 50 7.4 &1;95‘112 3.6 3.8 9.9, &4;655 1.5
24 9.7 9.7 2.8 ,13.2) 4.7 10.7 2.4 2.5 43.8 10.0 | 10.1 1.0
3 5.6 5.7 13 6.0 74 1.9 58 59, 07 6.0, 6.0, 00
48 0.2 0.3 8.3 0.7 1.0 30.6 0.3 0.4 83 [ 0.2! 0.2! 0.0
60 0.0 0.0 — 0.5 0.8 40.7 0.2 0.2 8.3 ' 0.1 0.2 50.0
72 0.0 0.0 — 0.6 : 0.8 20.1 1 0.2] 22.2 0.0 0.0 —
+, *+, +++ The same as in Table 1.
%2 5.8mg SBEHIMEELA, LA L, EOMAIIIE 48 BIKICIIElkE biz L A LHE
TWiEhots, 7eFa bRz mBEMATE L FETiamsors,

ANTAVFHS—L

Table 3. The tissue concentrations of Sulfisoxazole in rainbow trout given in a single
W.T. 13.6°C (11.5~15.0°C)

Py 12~36 WEfslE ¢ 15.4~13.2mg%

dose of 250 millgrams per kilogram of fish.

&F-%‘L‘ﬁ;v

36 Wl M

BT

Time after Plasma™ Liver* Muscle*™* ‘ Kidney™*++
adlg)tiinoist ‘ Acetyl- Acetyl Acetyl- . : Acetyl
_Free Total‘ ation Free Totz:dI ation - Free ! Total ation i Free :Total ation
hrs mg/dl' mg/dl' %  mg% mg% % ‘mg%|mg%| % mg% mg%i %
3 ;1.2 1.5 222 3.8 4.0 74§ 0.2 0.3] 33.3 LG}LG 0.0
6 a 2.3 2.6 104 : 7.7 8.6 5.0 | 0.9| 1.4 40.6 | 3.7] 3.9| 5.1
12 | 4.3 4.6 6.3 15.417.4: 11.6 | 2.4| 2.6| 10.2 | 55 55| 0.0
24 | 3.3 40 19.2 13.0[16.2; 2.8 | 14| 1.5/ 1.5 | 3.6 3.6( 0.0
3 | 65 7.2 9.8 '13.2 161 17.2 | 2.1| 2.4, 23.3 | 55| 55 0.0
8 20 21 65  41] 56 3.2 1.0 1.3] 13.8 0.8 L4 42.8
50 L 0.5 0.6. 1855  1.21 1.2° 0.0 . 0.2] 0.2] 4.8 | 0.0! 0.0 -
72 0.8 1.3 6.4 1.2/ 1.2 00 04 04 7.7 00 00, —
+, *+, ++ The same as in Table 1.
GSmQMHMT,sjmy%aﬁ\ AT 2.1mg% & 2HiCE,Or, BEOHMIAALTA

IO VITIRGWTEE L

fﬂﬁ‘o t—o

ZANT7EAPELL
e 1.7mg%,

60 Wrlili%

BITiRIZ LA ERD BRI DI,

7 € F M ERIEFIEA R T AL

Zff% e LIBETIER IR L, BrEBRE R TR
B 2.9mg% & EF DR, 7 FALRIEVIA TR

5.5mg%,

IZE DT,

%% 1.5 mg/db
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Table 4. The tissue concentrations of Sulfadimethoxine in rainbow trout given in a single

dose of 250 millgrams per kilogram of fish. W.T. 12.5°C (9.8~15.0°C)
Time after !l Plasma* ‘ Liver™ Muscle** Kidney*t*+
st- i !

adr?tlirgnt ' Free ;Total A:ft?tt))r’nl.i Free Total A;?g}r’ll'l Free ;Total?A :g?;ll' Free iTotall‘:Aacggﬁl'
hrs  |mg/dlmgdll % |mg% mg% % ‘mg% mg%. % mg%lmg %
3 0.4'l 04| 00 | 1.3; 1.3 00 06 1.8 69.0 \ 1.5‘\ 161 6.2
6 0.5! 0.6 8.9 2.9 3.0 3.3 : 0.8= 2.31 62.7 2.5; 2.6]| 3.8
12 1.5“| 1.5 0.0 x 4,21 4.2 0.0 ! 1.7‘ 3.3i 49.1 2.9' 3.1} 6.4
24 I 1.4 1.4 0.0 5.5 5.1 0.7 1.3‘ 2.5§ 50.1 2.2: 2.8. 21.4
% | 0.6 o.ei‘ 0.0 l\ 3.0, 3.9 185 0.6 2.6 747 | 1.2 1.7 | 294
g 103031 0.0 11 1.5 2.1 05 15 6.1 03 0‘81 62.5
60 0.61 0.7ii 13.2 ‘ 1.8, 2.3 20.3 0.6‘l 1.8 72.6 l 0.53 1.2 58.3
72 01l 01 0.0 | 0.7’ 0.7 0.0 0.1 1.4 8.0 | 0.0 0.5 100.0

+, ++ +++ The same as in Table 1.

LT rEIAMFLL 24 RERIGCFRETT 14.2mg%, Mm% 7.6mg/dl r7gh, HATIX 12 =2
Rz 5.7mg% THD7, RO TIEER LA 27 BEOMA I LELH,HT 72 FHETY gz
IoTIME hERFE LTV TS 7 e F ALRIZEE T 10% MHT, FR- WA TiX@mn21,

Table 5. The tissue concentrations of Sulfamonomethoxine in rainbow trout given in a
single dose of 250 milligrams per kilogram of fish. W.T. 8.8°C (7.2~10.5°C)

Time after Plasma® Liver™ : Musclet*

administration Free Ji’I‘otal t Acetylation Free "‘Total Acetylation, Free | Total IAcety]ation
hrs mg/dl mg/dl| % mge | mgw % | mgem | mgn o
3 1.7 . 17 | 0.0 57 60 53 | 1.3 1 24| 4.
6 3.4 35 | 24 9.7 | 9.9 2.0 3.6 : 4.3 16.2
12 67 7.3 | 7.1 13.4 0 18.7 0.0 | 5.7 | 5.9 4.2
24 76 81 | 58 we! 17s!l 200 |40 ( 4.7 14.4
36 5.5 | 5.8 “ 4.4 10.8'\ 11.8~ 8.0 !! 42 | 47 13.5
48 4.0 | 4.4 14.0 7.7 10.31 25.0 | 3.4 | 4.2 21.6
60 1.8 | 2.1 ‘ 9.5 57! 6.8 151 | 2.2 | 2.8 39.6
72 48 | 54 | 85 9.1\ 11.6'i 216 | 1.3 | 2.2 49.2

+, ++ The same as in Table 1.

z t=3
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mg/dl
10k o—— Sulfamerazine
+—— Sulfisomidine
L +-~-~a Sulfisoxazole

+—— Sulfadimethoxine
x== -=< Sulfamonomethoxine

0 10 20 30 40 a0 60 0
hours

Fig. 1. The plasma concentrations of free sulfonamides
in rainbow trout given in a single dose of 250
milligrams per kilogram of fish.

mgo%
164 N o———a Sulfamerazine
FARNY o——e Sulfisomidine
14F [ a--—-a Sulfisoxazole
1 SAC-Sagmmm 2 ~———Sulfadimethoxine
12t 4 SN === Sulfamonomethoxine

0 0 ™ 0 0 ) %0 70

hours
Fig. 2. The liver concentrations of free sulfonamids in
rainbow trout given in a single dose of 250 mil-
ligrams per kilogram of fish.

mge, o—— Sulfamerazine
6} ——Sulfisomidine
FAN =-=-=uSulfisoxazole
PN +—— Sulfadimethoxine

»---=x Sulfamonomethoxine

Fig. 3. The concentrations of free sulfonamides in mus-
cle of rainbow trout given in a single dose of 250
milligrams per kilogram of fish.
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RELREFATHON, AT A4V %4 /= ATk 36 BRHECIZLA ERD bhich 2D pHREY
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A AE

3. HA7 > ROEIABYC BT 2 EHE « EREFHNOESIL =T TIEALT s 2/ A b F YV ERL
77 A5 o VOMPEhREDRERICHDRD X5 CHA IR\, ~

4. 7eFAAERIME X D LR TEV,
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