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Pharmacokinetic profile and tissue distribution of sulfamethazine in
pigs and rats
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Abstract : In order to establish optimal dosage schedules and withdrawal times for sulfame-
thazine (SMZ) in pigs, pharmacokinetic and tissue distribution experiments were conducted in pigs.
For comparative purposes, tissue depletion kinetics are also studied in rats. From three pigs
administered with SMZ iv., the pharmacokinetic profile of SMZ in two pigs was adequately
described by a one-compartment open model whereas that in one pig was patterned after a two-
compartment open model. Volume of distribution (Vd) was 0.48~0.57 L/kg and biological half-life
(t,2) was 11.8-16.8 h. From three pigs dosed with SMZ p.o., pharmacokinetic profile was explainable
with a one-compartment open model. Time to reach maximum SMZ concentration in serum
(Tmax) was 2.8 h, 3.2 h and 7.5 h. Elimination half-life was 2.8-7.5 h. The descending order in
concentration of SMZ was plsama ) kidney ) liver ) lung ) heart ) pancreas ) spleen ) duodenum
) ileum ) brain ) adipsoe tissue from three pigs sacrificed at 5h, 29h and 54h after the
administration of SMZ, p.o.. The protein binding of SMZ in pigs was 55.2%(2.5 pg/ml), 71.5%
(5 pg/kg) and 71.5%(10 pg/ml). The mean systemic bioavailability (F) of SMZ p.o. was 49.1%.
Meanwhile the pharmacokinetic profile of SMZ in rats was adequately described by a one-
compartment open model. Absorption of SMZ p.o. in the rat was very rapid. In conclusion, the
oral optmal dosage regimen of SMZ for pigs was the initial dose of 45.7 mg/kg followed by the
maintenance dose of 30.2 mg/kg for high specific pathogens to SMZ. The time to reach below
the stipulated residual allowable concentration (0.1 ppm) was calculated 93 h after oral administration

of 200 mg/kg recommended by manufactureres.

Key words : pharmacokinetics, pigs, rats, sulfamethazine, protein binding.
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Take 0.2ml serum
\
Add 0.1m] of sulfapyridine (L.S.)
|
Add 0.8ml of TCA(5%)
\
Add 2ml of EtOAc
|
Mix vigorously
|
Plac on a shaker for 10min.

f
Centrifuge for 10min at 220 g

i

\

Take 1ml of EtOAc layer
|

Evaporate to dryness under N, gas
I

Dissolve in 0.1ml of mobile phase
J

Inject into HPLC

Fig 1. Extraction procedure of sulfamethazine in plasma.
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Table 1. Pharmacokinetic parmaters of sulfamethazine ad-
ministered intervenously to three pigs at dosage of
49.5 mg/kg(Pig 1 and Pig 2) and 16.5 mg/kg

(Pig 3)
Pig No.
Parameter Unit

1 2 3
Ke h-1 0.05 — 0.06
ti h 13.01 - 11.09
vd L/kg 0.51 0.57 0.48
AUC h-mg/L 1849.58 1903.95 595.53
C1 L/kg h 0.03 0.03 0.02
AUMC mg-hz/L 34717.08  41805.14 1030599
MRT h 18.77 21.95 17.30
Crax pg/ml 98.53 179.29 34.41

A pg/ml — 101.34 -

B pg/ml - 7095 -

a h! — 0.54 —

] h! — 0.04 -

T2 h - 1.29 -~

T2 h - 16.75 -
Model One Two One

% values presented are arithmetic mean.
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Fig 2. Plasma disposition of sulfamethazine in three pigs fol-
lowing intravenous administration of 49.5mg/kg(pig 1 and pig
2) and 16.5mg/kg(pig 3) sulfamethazine.
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Fig 3. Plasma disposition of sulfamethazine in three pigs fol-
lowing oral administration of 246mg/kg(pig 1), 66mg/kg(pig
2), and 33mg/kg(pig 3) sulfamethazine.
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Table 2. Pharmacokinetic parameters of sulfamethazine ad-
ministered orally to three pigs at dosage of 246mg/

kg(Pig 1), 66mg/kg(pig 2), and 33me/ke(Pig 3)

Pig No.
Parameter Unit
1 2 3
ka h! 0.79 1.12 0.13
ke h' 0.08 0.06 0.13
Tiyz h 0.39 0.61 5.15
Tije h 823 12.36 5.31
vd L/kg 1.02 0.65 0.55
Cmax pg/ml 184,94 87.36 13222
Tmax h 317 2.79 7.54

% Values presented are arithmetic mean.
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Fig 4. Tissue concentration of sulfamethazine administered oral-
ly to three pigs. Pig 1: killed at 5 hr from gosage of 20 mg/
kg, Pig 2: killed at 29 hr from 8dosage of 200 mg/kg. Pig 3:
lilled at 54 hr from fosage of 200 mg/kg
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Table 3. Caculated maintenance doses of sulfamethazine for
pigs im mg/kg body weight for different dosage in-
tervals and microorgnisms of different susceptibility
values in parentheses are initial doses

a Susecptibility Dosage interval(r)
ass

(MIC, pg/ml)  8h 12h 24h
Sensitive  less than 5 16.4 (31.9) 30.2 (45.7) 119.1 (134.6)

Moderate 5- 50 163.7(319.0) 302.0(457.2) 1191.1(1346.4)
Resistant  more than 100 327.5(638.0) 603.9(914.5) 2382.2(2692.8)

% Values presented are arithmetic meap.
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Fig 5. Plasma disposition of sulfamethazine in each three rats
per scheduled sacrificing time of period following the ad-
ministration at 20mg/kg sulfamethazine orally.
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Fig 6. Tissue depletion profile of sulfamethazine in each three
rats per predetermined slaughting time of period following
oral administration of 20 mg/kg sulfamethazine.
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Table 4. Rat tssue depletion kinetic parameters of

sulfamethazine(p.o., 20 mg/kg) from the values
obtatined at the scheduled slaughting time

(Mean+S.E.M)
Tissuc Coulig/g)  Kd(h')  Tia(h)  CI(1/kg/h)
Skeletal M. 28.12+18.92 0.59+0.48 1.67£095 0.45+0.17
Lung 42.48+17.80 1.711£094 1.71+094 0.24+1.10
Liver 524612592 2.65+1.68 2.65+1.68 0.15+0.08
Kidney 77.97+32.20 24341126 243+1.26 0.09+.0.04
Plasma 154.65+61.86 2.05+1.07 2.05+1.07 0.06+0.02

- Kd means depletion rate constant.
- In plasma, the unit of Cmax is pg/ml.
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& F48te FaAch F, SMZd di# gFA FEE
MIC7} Spg/ml o]t 24 22 H O 2 A pyogenes, L
monocytogenes, S aureus, S agalactiae, beta hemolytic strep-
tococci Z3 1HSATOE B cams, E coli, K pneu-
moniae, Proteus sp. 5-0] 928 £559 54 S 713
A& C renale, N asteroides 59 12273} B bron-

choseptica, C jejuni, H equigenitalis, P multocida, P aeru-
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ginosa, Salmonella sp. Y enterocolitica 5 ¢} 4 7o) ¥&
gk @# geAde] ¥ ZFE I¥YAHTLE R
equi 53 1B EATOSZ H pleuropneumoniae, H
somnus 50 At £ JYFES A LY L
& Az} FASYE AP A A aFad
EAqHE 12 A0 2 19 23 o ¥ FAq7HE 24 A
o219 138 Fogtigte FEE 7T 5+ UL 4
o2 Azto] drh. 2y Aol FHEY AZd A
AME FHEFE FE539 12 A tA L2 19 23
Fqg@n sogs U839 2 o) ool Hgsitt.
SH o) ¥ g7 nde] YaHA & Ax
2 oj S Bgo] 9757 G o] TFH dHA =
SMZ AHg-& Ao FA|3tedob & Zolt). 9JoiA dHE
vhg} Zro] AAE thE gF Ao vl FT oA
T AT vl o HFAAAE AAE F g
ol AAS = oo s AHEEE Aol el A FE
ol n 3t

£ AgeA 22 Azt A3 HA FFE
T O AgzAd v A Jegr] e 84F
£ 7€ 83 FYued 4&F SMZ ¥ 4§
0.1ppm& o] &3t GHFL7|THY] o} EAE Fetgn
A28t th SMZ9] AT F A GEFH L2 1-com-
partmentE A% o| 7H5 3 A7) WS C=KF DAVd(k.-
K) @ ™) 4o A4date Yed o8 PS5 LE
Arstgdct. SMZ A3xAAY AzIHA AnLPY
200mg/kgE T F 93AztolH FFEHBI|E o3kl 0.
0999 =gty 12juf A A ofejel Al 2] SMZE X4 E
o T Foste F4rt B B AR w FrE
I Aol &go] 27| i Sl 299 A
o8} AHo]&EA e 2ue] Xfo]E TEEH ok
129 oo FYriztE uHE F Ut oM 49
SMZ9o} ot Fo7i7te® HAE 1592 HAHe Ao
EREES

SMZE AT 548 QEE AR At ¢
e 4F ANSE T E A 8F I 4F x
2o A o] SMZ9] ZAH3}E Fig 69 Fig 7ol T A&
th ol TAT A A 0.5A el o] SR HAF
29 Z2AFEE e 1 F9 Alzte] A et
ZadE Ao 2 nFo] Hol SMZE HEJAH FF
7t oS FEEE & AAT ol FFFAL 0.
5A13t ol BEATES A EFsHrizd 2o &

X
T

&<

A3 ¢ F AN dn Agdt. ¥ ¢ £ 49
A HED BE 2HA Y SMZ9 FHEE 1-com-
partment model2 A9o] 7}53lgtt. GBEEA 272
FE EANZ A 50 B 83 o] dgo)
st Ao g FA7F et Azd Fig 7¢
AHEY 72+F 23 M 9 SMZ FT & At otel u)
S 712718 AR Zasn 9oy AATd 2
A A% A 2E29 ¢oldlt gE
T ARLEF w2 B HIL vl Fof AxA o
Fue] METE AFHD Y-S ¢ F Ao o] &
£ FE AR AT A B e &

FEE JERUSLTh Table 4004 SMZE 7% o 3}o
A A Azho] A4S PENA dojr zZ+E A A
of SMZ #fH5x9} o] & 22 A7t Arxete

H & ANGoEZN Ad3 ZHATE dopu gt
Table 4 HFFES) o]& & Ao 35T
&S AMFoEN AdA SHHTE dolr
YA W7 = 205A1 0 2 Ao N FaE gy ukg
7] 863 TFF A 7)ol ulsh 4uf o] &St} oj
3 AAE T BE SMZY FEEHEH Hol 2 1}
e Ao 48EES AL 9o GEFHE
ARE BAFTEY LT o AP U F
A% A FEGEY ALEE AE £F
42 2 Ago] A 7HE AL AAste Fa gl

sl
A

=
L

Z

2
—

Z A B

ZAstglon], RENA SMZ9 AR Y
sk A viele] Ao SMZE A FAE RS o)
v} 2](49.5mg/kg % 16.5mg/kg)ol A 1-compartment® &
gol sbsatgient, g uhef(49.5mghkg)ol e 2-com-
partment open model2 3 & v}, ¥ ¥ &3 (Vd)2 0.48-0.
5TLkgoli L wH7E7)E 118-168A %02 OE FE
d) & Aot SMZE 246mg/kg, 66mg/kg, 33mg/kgl. 2 7
FEG F UEY FEEdRe 14 A4Y §o9 1
compartment open modelg o] A4} H o2 HAHE 4 9]
Atk H 7Y FE DA ZHTmax) 2.8A17F, 3.24131, 7.54]
Zrollo.m AR 7|(Ty, )i 2.8-7.54 2 o] At} 54 )
ol SMZ8 ZAEXLE dolry] 3ty A1LREAF
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F 5AIZE 29413 544 3o mAbEte] b 23 9] SMZ
FTEE 489 E 4 o] /MY %31 H§AYe]
74 gtk SAI M & AR 228 FAEE ¥
A3 ) AR AZ Y AF I ) AR
Y EA) A ) HEF ) HeA et 54X A 9
Wz, 8%, HAWE ALt A R A
AHHEFE 01ppmE 23t YA HA gH
Gille] gt SMZ A& 55.2%(2.5pg/ml), 71.5%(5pg/
ml), 71.5%(10pg/ml)olAth. A& 74 T4 SMZo| A
o] 8 &(F)& 49.1%01 AT Al 3-8 SMZ A Ao €A
oMol AL &£¥L SMZ AT FY F¢ %
%o 457mgkgdt FAEFLE 30.2mgkgo| U 2T
FAE 2 ARFRTFY S A OGP Rzt 2 F
A AMxFA FHEFE SMZ a7t o
s ok A A z3AL @2 EF 200mgkgE
ArEAsE f THHESE (0.1ppm) o|3E H2
2 EgstE AHE 93l qlth SMZY] HE oA 9]
S8+ 1-compartment open modelo] 11 7 ¢ SMZ A ]
9 F4e A&atglch SMZ(20mg/kg, p.o.) F4F 0.54]
Zholl A 2441 7F Atolo] dM R HES 7 ZAFEE
EE AZMeA "3 A% 1) A% ) 2420
At
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