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Abstract — The pharmacokinetics of sulphadoxine-trimethoprim was studied in 6 pre-ruminant
calves using two different products. Product A, which contained 200 mg sulphadoxine and 40 mg
trimethoprim per mL, was administered intravenously or subcutaneously at a dosage of 25 mg sul-
phadoxine and 5 mg trimethoprim-kdpodyweight. Product B, containing 62.5 mg sulphadoxine and
12.5 mg trimethoprim per mL plus lidocaine (1 mg=®)Lwas given subcutaneously at the same
dosage. After intravenous administration of product A the mean time of half-life of elimination
phase (t,) for sulphadoxine was 12.9 h, steady-state volume of distributiggfWas 0.44 L-kot

and clearance was 0.024 L-kgrL. Respective values for trimethoprim were 1.9 h, 2.01tl-&gd

0.9 L-kgL-IrL After subcutaneous administration, the bioavailability of sulphadoxine was 96%
and 98% and the time to reach a maximum concentration was 6.3 and 8.0 h for products A and B,
respectively. The G.xfor trimethoprim was higher for product A (0.49 pgLthan for product

B (0.32 pg-mtY) (p=0.014). Slow absorption from the injection site appeared to delay the elimination

of trimethoprim after subcutaneous administration when compared to that after intravenous admin-
istration: apparent eliminatiop tfor trimethoprim after intravenous administration of product A

was 1.9 h compared to 3.9 h and 3.6 h after subcutaneous administration of products A and B, respec-
tively. The difference between intravenous and subcutaneous administrations was statistically significant
(p<0.05). Also the mean residence time was significantly sherte®(05) after intravenous admin-
istration (2.4 h) than that after subcutaneous administration of product A (6.9 h) and B (7.1 h). The
bioavailability of trimethoprim was lower than that of sulphadoxine: 76% and 74% for products A and
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B, respectively. All 6 calves showed pain after subcutaneous administration of product A and the injec-
tion sites were warm and showed soft oedematous reactions 5-8 cm in diameter. Three of the calves
also showed some pain after subcutaneous administration of product B; the local reactions were less
severe. A marked increase was seen in creatine kinase activity after subcutaneous administration of
both products. Product A caused a more pronounced increase but the difference was not statistically
significant. We suggest 30 mg-#at 24-h intervals or alternatively 15 mg-kgt 12-h intervals as

the minimum dosage of sulphadoxine-trimethoprim combination for pre-ruminant calves. Extravas-
cular routes of administration should be avoided due to marked tissue irritation at the injection site.

potentiated sulphonamide / creatine kinase / bovine / calf

Résumé — Pharmacocinétique de la sulphadoxine et de la triméthoprime et irritation des tissus
causeée par deux produits contenant de la sulphadoxine et de la triméthoprime aprés une admi-
nistration sous-cutanée chez des veaux préruminantsa pharmacocinétique de la sulphadoxine-
triméthoprime a été étudiée chez six veaux préruminants en utilisant deux produits différents. Le
produit A qui contenait 200 mg-mbde sulphadoxine et 40 mg-mide triméthoprime a été admi-

nistré par voie intraveineuse (i.v.) ou sous-cutanée (s.c.) a un dosage de 25 mg de sulphadoxine et5 mg
de triméthoPrime-kg1 de poids vif. Le produit B contenant 62,5 mg-Thie sulphadoxine et

12,5 mg-mtl de triméthoprime et 1 mg-mide lidocaine, a été donné au méme dosage par voie sous-
cutanée. Apres administration i.v. du produit A, le temps de demi-vie d’éliminagidpmdur la
sulphadoxine était de 12,9 h, le volume de distribution & I'équilibre était de 0,44 dt-Kg clairance

de 0,024 L-kgl-hL. Les valeurs respectives pour la triméthoprime étaient de 1,9 h, 2;8 &tkg

0,9 L-kg-irL. Aprés administration s.c., la biodisponibilité de la sulphadoxine était respectivement
de 96 % et de 98 % et le temps nécessaire pour atteindre une concentration maximale était respecti-
vement 6,3 et 8,0 h pour les produits A et B. L,g,@e la triméthoprime était plus élevée pour le pro-

duit A (0,49ug-mL1) que pour le produit B (0,32g-mLY). A cause de la lente absorption au
niveau de la zone d’injection, I'élimination de la triméthoprime a été plus lente aprés administration
s.c. qu'apres I'administration i.v.: lg.tpour la triméthoprime aprés I'administration i.v. du produit

A était de 1,9 h tandis qu'il était de 3,9 et de 3,6 h aprés I'administration s.c. des produits A et B. La
différence entre I'administration i.v. et 'administration s.c. était statistiquement signifiqgativ&5).

Aussi le temps moyen de résidence apres I'administration i.v. (2,4 h) était significativement plus
court ( < 0,05) que celui constaté aprés I'administration s.c des produits A (6,9 h) et B (7,1 h). La
biodisponibilité de la triméthoprime était plus basse que celle de la sulphadoxine: respectivement 76%
et 74% pour les produits A et B. Les six veaux ont montré de la douleur aprés I'administration s.c. du
produit A et les zones d'injection étaient chauds et présentaient des réactions oedémateuses souples
de 5-8 cm de diamétre. Trois veaux ont également montré une légere douleur aprés I'administration
du produit B; les réactions locales ont été moins séveres. Une augmentation notable de I'activité de
la créatine kinase a été notée apres I'administration s.c. des deux produits. Le produit A a causé une
augmentation plus prononcée mais la différence n’était pas statistiquement significative. Nous pro-
posons 30 mg-Kkg toutes les 24 h ou alternativement 15 mgtkgutes les 12 h comme dosage
minimum de la combinaison sulphadoxine-triméthoprime pour les veaux préruminants. Le produit
devrait étre injecté par voie intraveineuse pour éviter l'irritation du tissu dans la zone d’injection.

sulphonamide potentialisée / créatine kinase / bovin / veau

1. INTRODUCTION gastrointestinal and respiratory infections
in calves, including neonatal colibacillosis

Sulphonamides in combination with [18].
trimethoprim are commonly used for broad Pharmacokinetic properties of different
spectrum antimicrobial therapy in veteri-sulphonamides vary in cattle [13]. It is also
nary medicine. Although widespread resisknown that the pharmaceutical formulation
tance limits their use in ruminants the com-of the product may affect the pharmacoki-
bination is still useful in the treatment of netics of active substances as well as the
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tissue irritation caused by the product [11]calves were given colostrum for the first
Pharmacokinetic behaviour of sulpho-two days and then fed whole milk three
namides and trimethoprim differ from eachtimes a day. After 5 days, they were fed with
other due to their chemical characteristicsa commercial milk replacer. They had free
sulphonamides act as weak acids whileccess to water and good quality hay dur-
trimethoprim is a weak base, they thus coning the experimental period. Each calf
centrate at different locations in the body. received a sulphadoxine-trimethoprim com-

The aim of this study was to investigatelination at a dosage of 30 mg-kg25 +
the pharmacokinetics of sulphadoxine ang M9)- Product A (Borgal vet, 200 mg
trimethoprim using two different commer- su.lphad%me-mt and 40 mg trimetho-
cial products after intravenous (i.v.) andPfim-mL™", Hoechst Roussel vet, Wies-
subcutaneous (s.c.) administration. Subcf2den, Germany) was administered intra-
taneous administration was selected sinc\((ﬁenOUSIy and subcutaneously. Product B
injection by this route is a common prac-_Borg%’f mite vet, 62.5 mg_sulpqadox-
tice when treating young calves. Secondly!n® ML~ 12.5 mg trimethoprim-nt- and

we assessed tissue irritation caused by theligocaine HCl 1 mg-mt*, Hoechst Roussel
products after s.c. administration by clini-V€t) was administered s.c. using the same
cal signs and by measuring creatine kinas0Se€- The subcutaneous injection was given
(CK) activity. on the Iateral rib area k_)ehlnd the elbow. As

the maximum volume in all cases was less
than 25 ml the s.c. injection was given at
2 MATERIALS AND METHODS single site. Contralateral site was used for
the second s.c. administration. The wash-
out period between the administrations was
one week. Serial blood samples were col-
lected at 2, 8, 15 and 30 min, and at 1, 2, 4,
8, 12, 24, 36 and 48 h. After clotting, serum
was separated and stored at —20 °C until
inalysed.

2.1. Experimental design

Six Finnish Ayrshire calves between 2
and 6 weeks of age were used in this cros
over study (Tab. I). They weighed between
41 and 63 kg during the experiment. The

2.2. Tissue irritation

Table I. Study design. Product A was Borgal  peactions at the site of s.c. injection were

vet (200 mg-mt?! sulphadoxine and 40 mg-riL ; > < i
trim(ethopri?n, Hoecﬁst Roussel vet, Wie%badenr,nomtored clinically and by determination of

Germany) and product B was Borgal mite veSerum creatine kinase (CK) acti\(it_y in order
(62.5 mg sulphadoxine-mt, 12.5 mg trimetho-  t0 assess damage to the superficial muscles

prim-mL~* and lidocaine HCI 1 mg-mtt,  due to subcutaneous injection. Clinical reac-
F‘OeiESt Roussel éllet')" tSUI%hatdoéme anc%ions, such as swelling or tenderness at the
rimethoprim were adminisiered at a dosage Opjection sites, were recorded by inspection
25mg kg BW and 5 mg-kg BW, respectively. 54 naination during the experimental period
Phase of the study by the same person, who was unaware of
the given treatment. Clinical findings (pain,
Number of the calf I I m skin temperature, oedema) were recorded
. using a scoring system where 0 equalled to
Alv.  Asc.  Bsc. npgreaction and 3 equalled to severe reac-
E:'g' Qg‘g "i‘o\sl‘s tion. CK activity was assessed by routine
- - " methods [1] and areas under CK activity —
A: Product A. time curves (AU o.48n) Were calculated
B: Product B. for statistical comparison.

wn kR
XN
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2.3. Analysis of sulphadoxine antibiotic-free calf serum and processed
and trimethoprim according to the same procedure as that used
with serum samples.

The sulphadoxine and trimethoprim assay
was performed in the Kimron Veterinary 5 4 pata analysis
Institute using reversed phase high-perfor-
mance liquid chromatography (HPLC) with  The drug concentration-time data in
a diode array detector (Hewlett-Packardserum were analysed with software based
1090, Avondale, PA, USA). A Hypersil C18 on the statistical moment theory [27]. When
BDS column (31, 100x 4.6 mm Shandon, all treatment effects were compared statis-
Cheshire, UK) was used. The mobile phasgcal analysis of pharmacokinetic parame-
consisted of 0.05 M sodium acetate (Sigmaers was carried out using the analysis of
St. Louis, MO, USA) at pH 3.0, acetonitrile variance for 3 3 cross-over design. Subject
(Chromasolv, Riedel and DeHaen, Seelzesffects, period effects, direct treatment
Germany) and methanol (Chromasolv) at &ffects and carry-over effects were tested
ratio of 80:5:15 using a flow rate of sequentially and if there were no evidence of
1.0 mL-mirtL. The detector wave length wasdifferent carry-over effects they were
adjusted to 245 nm from 0 to 5 min forexcluded and reduced model was used to
trimethoprim and to 265 nm from 5 min totest treatment effects [9]. Tukey’s HSD test
the end of the run for sulphadoxine. Theyas used in multiple comparisons
injection volume was 2QlL. Standard (a < 0.05). Pharmacokinetic parameters,
curves were prepared in antibiotic-free calfyhich were relevant only for subcutaneous
serum and processed according to the sara@ministration of products A and B, were

procedure as the serum samples. The limit &fnalysed as 2 cross-over designs.
quantification was 0.051g-mL™! for

trimethoprim and 0.Jug-mL1 for sulpha-

doxine. The standard curve was linear withi}, RESULTS

the range from 0.05 to 10g-mL-1 for

trimethoprim €2 0.999) and from 0.1 to  Mean concentration-time curves for sul-
100 pg-mL-* for sulphadoxinerf 0.999). phadoxine and trimethoprim are shown in
Precision analysis showed that the inter-dagigure 1. Pharmacokinetic parameters are
coefficient of variation among 4 replicatesshown in Tables Il and Ill. For determination
was 4% at 0.0pg-mL™, 8% at 1.Qug-mL™  of the slope of elimination phases, 3-6 time
and 2% at 1Qug-mL* for trimethoprim.  points were used. For trimethoprim after
The respective figures for sulphadoxine werg c. administration of both product A and B
6%, 6% and 3% at concentrations ofonly 2 time points could be used for
1 ug-mLt, 5pg-mL-tand 10pg-mL, 3 calves, which lead to rather large propor-
respectively. Recoveries from serum samtjon of extrapolated AUC (AUG.y/
ples were more than 60%. The results WETRUC g.infinitive) 61-84%). The respective

corrected for recovery using internal stanfigure in other cases was 88—98%.

dard (sulfisoxazole). No evidence of any differences in the
For the assay, an aliquot of 0.9 mL of thdirst-order carry-over effects was found in
sample was extracted twice with 6 mL ethylkstatistical analysis of the pharmacokinetic
acetate (Frutarom, Haifa, Israel), evaporategarameters for sulphadoxine and trimetho-
to dryness under a gentle stream of nitroprim. The product or route of administration
gen and reconstituted in 1QQ acetate did not cause any statistically significant dif-
buffer (0.05 M, pH 3.0) before injecting the ferences in the pharmacokinetic parameters
sample into an analyser. Trimethoprim anaf sulphadoxine. After s.c. administration,
sulphadoxine standards were prepared ihioavailability was 96% and 98% for
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Figure 1. Mean concentration-time profile of sulphadoxine (upper panel) and trimethoprim (lower
panel) in serum after intravenous administration of product A, subcutaneous administration of prod-
uct A and subcutaneous administration of product B. Mean of 6 calves for each administration. Stan-
dard deviations are indicated. Each calf received 25 miakgl 5 mg-kg! BW sulphadoxine and
trimethoprim, respectively.

products A and B, respectively. The time td.v. administration < 0.05) (table Ill). The
reach a maximum concentration for sulphaindividuals were a cause of variation because
doxine was 6.3 and 8.0 h after s.c. adminissubject effects were significant for
tration of products A and B, respectively. AUC g infinitive) @and MRT < 0.05). Sig-
) . nificant difference was noted in the phar-
In case of trimethoprim, treatment effectsmacokinetics of trimethoprim after s.c.
were significant for AUG insinitive) MRT  administration of products A and B: the
and elimination fj,. The apparent elimina- maximum concentration @ was higher
tion t;, and mean residence time (MRT) offor product A (0.49 pg-ntl) than for prod-
trimethoprim were significantly longer after ¢t B (0.34 ug-mtL; p = 0.014). The
s.c. administration than eliminatiofptafter  pioavailabilities were 76% and 74% for



522 L. Kaartinen et al.

Table Il. Pharmacokinetic parameters of sulphadoxine (25 myie/, n = 6 calves per group).
Mean * standard deviation (range). No statistically significant differences were found.

Pharmacokinetic Product A Product A Product B
parameter Intravenous route Subcutaneous route  Subcutaneous route
AUC(O_w) (mg-h-l:l) 1085 + 147 1037 £131 1015+ 148
(857—-1252) (843-1194) (814-1194)
MRT (h) 18.4+4.2 19.8 +3.9 22.1+5.1
(12.6-23.1) (15.5-24.7) (17.0-28.7)
ty» () 12.9+3.7 12.5+2.2 13.2+3.6
(8.4-17.0) (10.0-15.2) (9.5-17.8)
Vd(SS)(L-kg—l) 0.44 +0.05 - -
(0.38-0.49)
Cl (L-kgtmD 0.024 +£0.004 - -
(0.021-0.030)
MAT (h) - 2.7+3.9 3.4+35
(0.0-9.9) (0.0-9.3)
Crnax (Mg-LY - 45.2+9.0 37.1+4.6
(36.0-60.0) (31.0-43.0)
Trmax (h) 6.3+2.0 8.0
(4.0-8.0) )
F (%) - 96 +13 98 +13
(82-116) (74-110)

AUC g..,): area under the concentration-time curve; MRT: mean residence {jmejimination half-life;
Vy(ssy VOlume of distribution at steady-state; Cl: clearance; MAT: mean absorption tjgg;maximum
concentration; T, time when maximum concentration is reached; F: bioavailability.

1200+

—&— Product A i.v.

10004

—&— Product A s.c.

—O— ProductBs.c.

CK activity (U/litre)

Time (hours)

Figure 2. Creatine kinase activity in serum after intravenous administration of product A, subcuta-
neous administration of product A and subcutaneous administration of product B. Mean of 6 calves
for each route of administration. Standard deviations are indicated. Each calf received 25ang-kg

5 mg-kg! BW sulphadoxine and trimethoprim, respectively.
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Table Ill. Pharmacokinetic parameters of trimethoprim (5 mig-ByV, n = 6 calves per group). Mean
+ standard deviation (range). Statistical differences in each parameter have been indicated using different
letters. In each row means with different letters are statistically significantly different from each other.

Pharmacokinetic Product A Product A Product B
parameter Intravenous route Subcutaneous route  Subcutaneous route
AUC g.o) (Mg-h-12) 5.9+1.4 4.0+1.7 3.F+1.2
(4.5-7.7) (2.9-7.5) (2.0-5.2)
MRT (h) 2.£8+1.2 6.9+2.1 7.P+25
(1.4-4.7) (4.4-10.6) (4.0-11.3)
ty2 () 1.9+0.9 3.9+13 3.6+16
(1.1-3.6) (2.7-5.7) (1.8-6.1)
Vgss)(L-kg™) 2.0+0.6 - -
(1.5-3.1)
Cl (L-kg--hd 0.9+0.2 - -
(0.7-1.1)
MAT (h) - 1.6+1.6 1.4+1.3
(0.0-4.1) (0.0-3.5)
Crnax (Mg-L - 0.49+0.12 0.32+0.03
(0.32-0.67) (0.31-0.38)
Trnax (M) - 3.3£1.0 40+13
(2.0-4.0) (2.0-6.0)
F (%) - 76 £26 74 £25
(47-114) (38-104)

AUC g.,): area under the concentration-time curve; MRT: mean residence {jmeiimination half-life;
Vy(ssy Volume of distribution at steady-state; Cl: clearance; MAT: mean absorption tie n@ximum con-
centration; T, time when maximum concentration is reached; F: bioavailability.

products A and B respectively, comparedactivity when expressed as area under CK
to i.v. administration of product A. activity — time curves was not significant.
The mean AUC for product A was 14 703

All 6 calves showed signs of local pain
ot U-L-1h (range 3799-33 943) and for prod-
after s.c. administration of product A (mean ot B 6408 ULt (range 260211 792).

score 1.8). The injection sites were war :

and had soft oedematous reactions 5-8 cm [fFSPectively.

diameter. Three of the calves also showed

some pain after s.c. administration of prod-

uct B (mean score 0.7). The difference waé- DISCUSSION

not statistically significant. The local reac-

tions were somewhat smaller, from 3—6 cm We chose not to use neonatal calves in
in diameter after administration of order to avoid age bias; it has been shown
product B. Both skin temperature scores anthat the ability to metabolise trimethoprim
oedema scores were higher for product Alevelops quite early in cattle. At one week
but again the differences were not statistiof age trimethoprim elimination is already
cally significant. Subcutaneous administraimarkedly faster than at one day of age [8,
tion of the products caused a clear increas2?]. At six weeks of age the elimination
in CK activity when compared with intra- half-life of trimethoprim is close to that of
venous administration (Fig. 2). Tissue irri-adult cattle and no trimethoprim can be
tation caused by product A was greater thadetected in serum after s.c. administration
that of product B but the difference in CK of 2.5 mg trimethoprim-kg [8]. In addition,
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we used a cross-over design in order to furearlier that after intramuscular or subcuta-
ther eliminate possible age effects. Calveseous administration of a sulphadiazine-
were between 2 and 6 weeks of age durinsimethoprim product, the absorption of
the study. The design was unbalanced thusimethoprim was strongly delayed and
it was not possible to separate accuratelgesulted in an apparent elimination half-life
treatment and carry-over effects. The treatef 21-25 h in lactating dairy cattle at a
ment effects were considered more protrimethoprim dosage of 8 mg#J10]. The
nounced as one-week wash-out period wasthosage used in this study was only
was likely to eliminate most of the carry-5 mg-kg! and different product was used.
over effects. The parameters after subcutad/e were not able to show such a slow
neous administration were analysed usingbsorption although the apparent elimina-
2 x 2 cross-over design assuming that intration half-life was somewhat longer after
venous administration of product A did notsubcutaneous administration of both product
have confounding effect. A and B. The sampling times in our study
Studies of pharmacokinetics of the sulWéré not optimal for analysis of pharma-
phadoxine-trimethoprim in lactating cattle COKinetics of trimethoprim after s.c. admin-
[7, 13] have reported elimination half-lives istration. However, our resultsllndlcated that
of 11 h and about 13 h for sulphadoxinethe elimination 4, of trimethoprim appeared
after i.v. administration. The respective fig-10 P€ longer after s.c. administration than
ures for trimethoprim were 0.8-1.7 h andthat afte_r |.v._ad_m|n|st_rat_|on !nd|ca¢|ng that
1-2 h. In a study of pharmacokineticabsorp“on limited elimination (flip-flop
behaviour of 11 sulphonamides includingPhe€nomenon).
intravenous administration of sulphadoxine  ck has been shown to be a reliable indi-

in cows Nielsen et al. [14] reportedig df  cator of muscle damage caused by intra-
10.8 h. These results are in the same range @%iscylar (i.m.) injections of irritating drugs
those for the half-life of sulphadoxine 24 5] Becker et al. [3] reported that sul-
(12.9'h) and trimethoprim (1.9 h) in our yhaqoxine-trimethoprim caused a marked
study. The only study about the pharmaj,crease of CK after s.c. administration: the
cokinetics of sulphadoxine and trimetho-jncrease was about 20% of that caused by
prim calves/young cattle that we are awar¢ y, administration. Muscle damage after
of was carried out on animals weighings ¢ injection of the more concentrated prod-
about 190 kg [15]. In this study,of 14h ot A'was considerable here as well and
and 2.5 h were reported for sulphadoxingq g he compared to that caused by i.m.
and trimethoprim after i.v. administration, injection of the same preparation [19]. Al
respectively. Pharmacokinetic properties of|yes showed signs of pain after injection of
another sulphadiazine-trimethoprim com-pis product. In the summary of product
bination were investigated in calves [8, 21.haracteristics of this preparation, s.c.
22, 26]. Shoaf et al. [21] reported % Of  5gministration is indicated for all animal
2.1 h for trimethoprim after an i.v. admin- ghacies, which can be questioned from the
istration of 5 mg of active substances 0 nimal welfare point of view. The less con-
one-week old calves but no trimethoprimeenirated preparation is not authorised for
could be detected after subcutaneous admipz;t|e ([4], Finnish data sheet for Borgal
istration of the same dose in calves betweefyite vet. injection), but has been used off-
7 and 13 weeks of age [22]. label for calves because it has been expected
The only difference in the pharmacoki-to be more tissue-friendly. The acute pain
netics of trimethoprim after s.c. adminis-reaction and other clinical signs were less
tration of these two pharmaceutical prod{pronounced after administration of the prod-
ucts was significantly higher &, of uct B although the overall tissue damage
trimethoprim for product A. We have shownwhen measured by increased CK activity
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was not significantly less than that caused bget level in blood, the dosage of 30 mg
product A. Diminished pain reaction afteractive substances-kyfor all routes of
administration of product B could be dueadministration at 24-h intervals would be
to lidocaine because it has been shown thatifficient as regards the sulphonamide com-
incorporation of lidocaine into cephalosporinponent. Unfortunately trimethoprim has a
injections masked the acute pain afterery short half-life in cattle, as also seen in
administration but did not reduce musclethis study, and maintaining bactericidal or
damage in the rat paw-lick model [6]. Basedeven bacteriostatic plasma concentrations
on tissue irritation data product B should beof the combination thus leads to impractical
favoured when sulphadoxine-trimetoprimdosage intervals. However, a more infre-
is administered via extravenous routequent dosage is partly compensated for by
Unfortunately due to lack of a maximumthe high and prolonged concentration of
residue limit for lidocaine in cattle or swine trimethoprim in tissues compared with that
the marketing authorisation of this producin plasma [12, 16]. It was also shown that an
for food-producing species was withdrawnacute phase proteing-acid glycoprotein,

in Finland and in other EU member states byhich increases in diseases, can bind basic
the end of 1999. drugs such as trimethoprim [23] and thus

The dosage of an antimicrobial to treah@nge the pharmacokinetics of these drugs.
infection depends on the infecting agent and "€ Pharmacokinetics of trimethoprim may
its in vitro susceptibility to the drug used,hus be more favourable in diseased ani-
as well as the target site and pharmacok{l'a!s. Furthermore, the range of concentra-
netic properties of the drug. Main indica-1ons of the sulphonamide-trimethoprim
tions for the combination sulphadoxine-combination, which offers synergistic activ-
trimethoprim are calf diarrhoea caused bylY: iS relatively large [5, 17]. One study
Escherichia coli salmonellosis, and respi- USing an experimental salmonellosis model
ratory infections [18, 20]. In vitro break- [N calves showed that blood levels of
point values for trimethoprim-sulphonamidetfimethoprim were of little value as a pre-
combinations for bacteria isolated from anj-dictor of efficacy [26]. Many antimicrobials
mals were recently published [2]. A break-hf"‘,Ve been u_sed supcessfully in clinical con-
point equal to or less than 2/38 (trimethoditions despite their less favourable phar-
prim/sulphonamide; pg-mt) should be macoklnetlc_s [_18], a_nd ultimately the effi-
used for isolates from the urinary tract; forc@cy of antimicrobials must always be
systemic diseases, isolates with MICs equdlPnfirmed in clinical trials.
to or less than 0.5/9.5 should be considered gased on this pharmacokinetics study,

susceptible. we suggest 30 mg-kbat 24-h intervals or
The dose regimens suggested foalternatively 15 mg-kg at 12-h intervals
sulphonamide-trimethoprim combinationsas the minimum dosage of sulphadoxine-
in the literature vary considerably. The nortrimethoprim combination for pre-ruminant
mal dose level recommended by the manuwsalves. Extravascular routes of administra-
facturer in data sheets of the products studion should be avoided due to tissue irritation
ied here is 15 mg-kd once a day for all at the injection site.
animal species. According to another source
[4] this dose can even be given on alternat
days. On thelcontrary, a much higher dosa
of 24 mg-kg+ at 12-h intervals is advis_ed We thank Satu Sankari. DVM. Ph.D.. Cen-
as the us_ual dosage_ of.sulp_honamldet-ral Laboratory of the Faéulty of Veter’inary
trimethoprim combination in animals [18]. \edicine (Helsinki) for the analysis of the CK
If we consider the MIC value 0.5/9.5 ug-ML activities and Arto Ketola, M.Sc. (Soc.) for sta-
(trimethoprim/sulphonamide) to be the tar-tistical analysis.
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