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Pharniacokinetics of antimicrobial agents vary 
widely between fish species. Moreover tem- 
perature, salinity, pH of the water and food 
composition may have a large influence on the  
absorption, Inetabolism and excretion of 
drugs. These factors may niarkedly affect the 
efficacy of drug  therapy and residue persist- 
ence in fish ((;rondel et al. ,  1989; Nouws rt al., 
1092; Kasniusseri, 1988; Sake et ul.,  1983; 
Schniid 1980). Recently the effect of ternpera- 
ture o n  pharmacokinetics has been described 
for oxytetracycline a n d  sulphadimidine iri 
trout a n d  carp (Girineken el al., 1991; NOLIWS 
el d., 1992). 

This paper deals with the effect of ternpera- 

tiire on the pharmacokinetics arid metabolism 
of sulphadiazine and triniethoprirn in [lie 
carp. 

Twelve carps (Cypiintts ca~p io  I , . )  bred at 
Zodiac, Agricultural University, Wageriitigrri 
were divided inro t w o  equal groups over flow- 
through systems in temperature accliniatiou 
chambers. One gr-oiip was ac:climatetl a t  1 O°C 
and the other a t  24°C; for 6 weeks. ~I'he iiieiiii 

body weight of the carp was 380 k 25 g; they 
were fed daily with pel le te t l  dry food (Troirw 
& Co., T h e  Netherlands) by an  autortiiitk 
feeder. Sulphadiazine (SDZ) and trinietho- 
priin (TMP)  were administered i r i t ravenody 
(caudal vene) a s  Diatrini@ (AUV, 'l 'he Nether- 

T A B L E  I .  Effect of teinpcrature on selected mean pharmacokinetic parameters (mean ? SD) for sulphadiazine 
and triincthoprirn (Diatrim@) in the carp 

Sulphadiazine Trimethoprim 

Antibiotic 

Nu ni be r 6 6 6 6 
Temperature 10°C 24°C 10°C 24°C 

Dose, mgkg 100 100 20 20 

V L L ~ , ~ . , ~  Ilks 0.53 i 0.07 0.60 k 0.06 3.1 i 0.4 I 4.0 I 1.2 

H,,, p g h l  I W I  t 27 173 k 15 6.5 f 1.6 4.5 t 1 .o 
b f Y  
'% NI-SL)%t 5.1 * 1.0 3.8 k 0.8 X X 

'%. N ,-SI)Z$ 8.4 i 2.6 10.8 i 5.5 X X 

t,,,',,, h ( N  ,-SI)%j 54 f 15 21 k 14* X X 

(,'m,w, ~ g i ~ i i l  ( N  t-SDZj 9.1 ? 3.8 3.1 k 1 . 1 *  X X 

Cl,,, lihikg 0.0079t  0.0011 0.0122 ? 0.0012* 0.047 ? 0.018 0.141 k 0.045" 

h 47.1 i 8.7 33.0 i 4.8* 40.7 i 5.6 20.0 Ii 4.7:k 

*A tciiiperattire related significant difference (1' < 0 .05 ) ;  tBased on AO'C of N ,-SD% vs. that of SI)%; 
t H x e d  on plasma concentrations o f  N ,-SDZ vs.  SDZ b e y o ~ ~ d  72 h p.i . ,  X not relrviint. 
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lands) in a dosage of 100 nig SDZ + 20 mg 
TMP/kg t o  both groups of carps. Heparinised 
blood samples (volume 100 kl) were taken at 
0-1-2-3-7-10-14-24-48-72-96-144 and 
I92 h from the caudal vene, centrifuged and 
deep frozen pending HPLC analysis (Nouws 
ct al., 1987; I99 1). Pharmacokinetic and statis- 
tical analyses were performed using standard 
pocedu res (Kaggot, 1977 ; Mentlen hall, 
1971). 

I n  ‘l‘able I the effect of temperature on 
selected pharmacokinetic parameters for sul- 
phadiazine and trimethoprim in the carp is 
shown. For both drugs a significantly larger 
I)ody clearance ( C I S ) ,  and a significantly shor- 

I I I I I I I I I 

ter elimination half-life were found at 24°C 
than at 10°C. N o  obvious alteration in meta- 
bolism of SDZ was observed. The percentage 
of N4-acetylsulphadiazine in plasma gradually 
increased with post injection time (Fig. I ) ,  and 
based on the AUC values, it was similar at both 
temperatures; an equilibrium between the 
parent drug and its N4-acetyl metabolite was 
not achieved in the 192 h sampling period. No 
hydroxy metabolites of SDZ or their glucur- 
onide conjugates could be detected in plasma 
of carp. 

At 10-12°C the elimination half-life of TMP 
in the carp is at least three times longer than 
that in the trout (Nouws et al., 1992). Metabo- 
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FIG. 1 .  Mean plasma concetitration-time ciirves of sulphadiazine (SDZ) and its N.+-acetyl metabolite (N4-SDZ) 
at two different temperature levels (10°C and 24°C) i n  six carps (Cyprinzu crrrpio L., n = 6 )  following 
intravenous administration of. 100 m g  SDZ + ‘LO m g  TMPlkg (tlIL = elimination half-life). 
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FI(;. '2. Mean plasma c.oricentration-tirne curves o f  trinictlioprim (TMP)  at  t w o  tliffrrent temperature levels 
(lo"(: aiid 24°C) in six carps (Cypirtu.i rtlrpio L., J L  = 6 )  following intravenous adiniiiistl.atioi1 of 20 nig '['MI' + 
100 rng SI)Z/kg (t,)? = eliiniii;itioii half-life). 

lites of' triinethoprini (e.g. 4-hydroxy- 
triniethoprirn o r  3-liydroxytrirnethoprirn) o r  
their glucuronide conjugates could r i o t  be 
tielected in plasma. Figure 2 denionstrates an 
entero-hepatic effect f o r  'I'MP at 10°C at 
about 14 h p i . ;  this phenonienon was 
ohseIved only in three calps. S t u c k  with 
radio-active labelled antibiotics showed that 
;intiniicrol)ials like chloranipheriicol, sulpha- 
tliaziue ;tnd triniethoprirn in fish a r e  excreted 
rriainly b y  the biliary route and t o  ;I lesser. 
cxtent iri urine o r  tht-ough the skin or gills 
(UersjG cl d., 1979; Ctavedi ~t al., 1985). T h u s  
for fish ;in entero-hepatic circulation of drugs 

tnay be a pi~eclortiinmt f'eat1ir.e lot- lipophylic 
drugs like TMP.  

The effect of' tenipei'iiture o n  the ph;ri.nia- 
cokirietic Iiehaviour of' tlrrigs w;is Iec:c~itly 
denionstrated for sulphadiniidine (SLIM) i t r i c l  
oxytetl-acyclirie (OTC) (Gintieken el d., l!N I ; 
Nouws PI nl., 1092). F o r  SUM ;I significant 
increase in acetylation and a decrease in 
hyclroxylatiorr was o l w r v e t l  i r i  the G I I ~  ;it 

20°C vs. 10°C. In the trout n o  signific~itri~ 
change in acetylatiori could be demonsti.;Ltetl 
(Cinneketi el ol., I!Nl). In trout and c'ari) 
S1)M exhibited a shoIter elimination halt-life 
at 20Y: than at 10°C. For OTC not o n l y  an 
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alteration in elimination half-life was 
observed, but also a species dependent, tem- 
perature related change in tissue tlistribution 
of  07“ (Nouws et ul., 1992). In this study, no 
significant change in distribution volume was 
observed fo r  either SDZ o r  T M P ;  however 
tissue distribution studies are needed to clar- 
i f y  the physiological meaning of this. 
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