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Abstract 

! i m d !! e k J., E v a H e g e r 0 v Ii and L e -
T h i -Ta i: Intell4c.t.i.on Between Sulphame.tha.z.i.ne and 
Sulpha.phenazole and Some CocucUo~d:a.t6 .in Ckiclten6 
06 V.i66e-tent age.6. Acta vet. Brno,56,1987:87-98. 

Intramuscular administration of sulphamethazine and 
sulphaphenazole at a daily dose of 0.2g.kg-1 to cockerels 
aged 8, 22 and 36 days resulted in increaSing blood levels 
of the two sulphonamides with advancing age, whereas on 
oral administration of sulphamethazine such differences 
between different age groups were not observed. The blood 
levels of sulphamethazine were invariably lower than those 
od sulphaphenazole given at the same dose rate. The 
coccidiostats used for feed medication were monensin (100g 
per ton feed), lasalocid (75 gt- I ) and salinomycin (60 gt-1). 
The medicated feeds were fed to coccidia-free chickens 
from the 3rd post-hatching day. The medications exerted 
no negative effects on blood levels of the two sulphonamides. 
Sulphamethazine concentrations of the jejunum in the oldest 
group of birds after oral administration for 3 days were 
invariably lower than the blood levels in all medicated 
groups as well as in non-medicated controls. Body mass 
gains were largest after medication with lasalocid. AST 
and ALT activities were affected by the two sulphonamides 
in different ways: sulphamethazine reduced AST and ALT 
activity, whereas sulphaphenazole reduced ALT activity but 
produced a rise in AST activity in all medicated groups 
and non-medicated controls. The medication produced a 
decrease in both AST and ALT activity even when no 
sulphonamides were administered. 

Ga.U.u.6 domuuCU6, age -dependence, .intell4c.t.i.on, monen6.in, 
la.6aloc..id, lIal.i.nomyc..in, lIulphame.tha.z.i.ne, lIulphaphenazole. 

Part of the results were presented in form of a poster at the 2n~ 
National Pharmacological Congress and at the 6th National Conference on 
Pharmacology and Clinic of Bulgarian Drugs, Plovdiv, 1984 
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Investigations into interaction of drugs and biologically active 
substances in the broad sense of the word have been prompted by increasing 
intake of various c~emical substances by farm animals particularly under 
intensive husbandry conditions and in our view constitute an integral part 
of pharmacology and toxicology. Some of our results concerning the 
interaction of sulphamethazine and phenobarbital (arid also some central 
analeptics), sulphamethazine and some growth-promoting drugs, sulphamethazine 
and sodium nitrite, and sulphamethazine and ascorbic acid have been published 
(e.g. ~ i m u n e k et al. 1980ab; 1982; 1983; 1985 abc; Sid d i que 
et al. 1979ab and ~ i m u n e k and Jar 0 S 1985) and other investiga
tions along this line are in progress. In these studies it was found that 
sulphamethazine increased acute toxicity of phenobarbital in chickens with 
advancing age, that under the conditions used in our experiments nitrovin, 
carbadox, o~dox and cyadox affected the kinetics of injected 
sulphamethazine, which became manifested by a small rise of its blood levels 
and a more rapid decline of these levels particularly in younger age groups 
of domestic fowls and pigs, whereas its blood levels in cyadox-medicated 
chickens given this sulphonamide per os were lower, that sodium nitrite 
increased the intensity of suppressive action of phenobarbital on the eNS 
in chickens in dependence upon age and that administration of sulphamethazine 
enhanced the intensity of this suppressive action even further, and that 
ascorbic acid had only little positive effect on sulphamethazine blood levels 
of domestic fowls. In the light of the aforementioned results it became 
possible to specify guidelines for concurrent use of some drugs in the field. 

Among drugs used continuously in large poultry flocks coccidiostats are, 
no do~bt, of paramount importance. Since they are used in form of medicated 
feed on a long-term basis, other drugs such as chemoterapeutics are likely 
to be administered during the same period. Therefore studies on possible 
interaction between coccidiostats and other drugs are of practical value. 

As to modern anticoccidials, Dam ron et al. (1977) found that 
the effects of lasalocid and monensin were not affected by methionine in the 
presence of the growth promotant roxarsone. Also Mar u sic h et al. 
(1977) demonstrated the compatability of lasalocid with roxarsone, Zn
-bacitracin and lincomycin in feeding experiments. Sulphonamides given 
concurrently with anticoccidial ionophorous antibiotics in water were reported 
to reduce water and feed intake and thus to reduce body mass gains (H e n c
ken 1981). 

The evidence cited above warrants experiments on possible interaction 
between coccidiostats and sulphonamides. 

Materials and Methods 

Clinically healthy chickens (cockerels), H x SL line (Xaverov, farm 
Premyslovice) were used in the experiments. They were divided into 4 
groups of 120 birds each. Group 1 was medicated with monensin (100 g per 
ton feed), Group 2 with lasalocid (75 g per ton feed) and Group 3 with 
salinomycin (60 g per ton feed) starting from the 3rd post-hatching day. The 
medicated feed was prepared in the Research Institute of Feed Supplements 
and Veterinary Drugs, SPOFA. Birds of Group 4 were fed the same feed 
withou medication and served as controls. All four groups were fed ad. 
~ and had free access to drinking water. They were kept at a constant 
temperature of 28·C and at a relative humidity of 75 % in a room equipped 
with thermostatically-controlled infra lamps and vacuum ventilators. 

For determination of body mass, 25 chickens of each group were chosen 
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randomly twice a week. Chickens thus chosen were always birds that up to 
that time had not received sulphonamide. 

At 8 days of age 60 chickens of each group were chosen for sulphonamide 
. treatment. Of these 60 chickens 30 were treated with sodium salt of 
sulphamethazine and the remaining 30 birds with sodium salt of sulphaphenazole. 
Both treatments were given intramuscularly at 0.2 g per kg body mass once a 
day for 3 days using freshly prep''Ired solutions of Sulfadimidin (SPOF A) 
pulv. ad. us. vet. and PlisuIfan (R) inj. (PLIVA). respectively. The 
solutions for these 8-day-old chickens were prepared at 1 : 99 (w/w). At 22 
days of age 30 chickens of each medicated group were chosen and divided 
into two groups of 15 birds for treatment with the two sulphonamides at the 
same rate per kg body mass for 3 days in 1 : 24 solutions. At 36 days of age 
the remaining 30 chickens of each medicated group were divided into two 
groups of 15 birds for treatment with the two sulphonamides for 3 days in 
1 : 5 solutions using the same dose rate per kg body mass as was used in 
the younger birds. 

For determination of blood sulphonamide levels by the method of 
Bra t ton and Mar s h a I I as modified by Wag n e r (1950) • 
blood samples were obtained from 8-day-old chi.ckens by decapitation and from 
older chickens by repeated blobd withdrawal from the vena ufnaw at 5 and 
24 hours after sulphonamide administration on the third day and in th~ two 
older groups also at 8 hours. 

For photometric determination of AST and ALT activity (in I1kat per 
litre). blood serum was obtained from blood samples collected from 6 chickens 
sacrificed in each medicated group 24 hours after the last administration of 
sulphonamide. Blood samples from 6 control birds were obtained at the same 
time. . 

During the experiment systematic clinical observations of the chickens 
were made and their droppings were examined. Parasitological examination at 
the end of the experiment showed that the chickens were free from coccidia. 

Assessment of the statistical significance of the differences between the 
mean values in the experimental groups for PO. 05 was based on computed 
confidence limits (Web e r 1961) as follows: 

LU • L = x ± Sx . t 

In extension of the foregoing investigations further similarly designed 
experiments were conducted on interaction between only two coccidiostats. 
monensin and lasalocid. given per os in feed medicated with' sodium salt of 
sulphamethazine to 3 age groups of 18 chickens. Blood levels of sulphonamide 
were determined on each of the 3 days of its administration at 5 and 8 hours 
after administration of 0.2 gkg-1 in solution by tube into the crop. In; the 
oldest group sulphonamide concentration was also determined in the jejunal 
contents. 

Results 

The results of the experiments were tabulated. Table 1 shows the results 
of body mass measurements at 6 selected intervals between 3 and 36 days after 
hatching. Table 2 shows the order of anticoccidials ranked according to per 
cent body mass gains. Table 3 shows blood levels of sulphamethazine and 
sulphaphenazole. Table 4 shows concentrations of sulphamethazine in the jejunal 
contents in comparison with its blood levels. Table 5 shows mean AST and ALT 
activity levels. 
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Discussion 

Blood levels of directly reacting sulphonamide after both i.m. and oral 
administration of sodium salt of sulphamethazine were lower (regardless of 
the premedication with .coccidiostats) than those found after i.m. administra
tion of sulphaphenazole in the same dose of O.2g.kg-1 and, for the most part, 
were no longer measurable 24 hours after administration. This difference 
between the two sulphonamides is not surprising because the experiments 
were not made with therapeutic doses: these are substantially lower for 
8ulphaphenazole owing to its protracted action. 

The experiments with i.m. administration of sodium salt of sulpha
methazine confirmed our previous reported observations (e. g. S i m tl n e k 
1974) that sulphonamide blood levels of the domestic fowl increased with 
advancing age. In the present experiments this phenomenon was observed 
even in chickens premedicated with coccidiostats and became particularly 
conspicuous on comparison of the youngest and the oldest age groups. 
Administration of sulphonamides by injection makes it possible to assess 
potential manifestations of interaction of ionophorous anticoccidials in the body 
(tissues) in the pharmacokinetic phase and to exclude possible interaction 
due to 'incompatibility on administration. Ionophorous anticoccidials themselves 
operate by intracellular intervention (P res sma n in M c Qui s t ion 
and M c D 0 u g a I d 1981). Therefore further experiments were designed 
to look for manifestations of possible interaction of the pharmaceuticals under 
study on oral administration. However, the aforementioned difference in the 
blood levels was not observed on oral administration of sulphamethazine in 
either controls or medicated groups. This finding was not surprising; also 
in our previous experiments with various modes of sulphamethazine administra
tion (S i m tl n e k et al. 1973) the kinetics after i.m. and oral administra
tion differed by a substantial decrease of age differences in the blood levels. 
The medications exerted no marked negative affects on blood levels of directly 
reacting sulphonamide on either i.m. or oral administration of sulphamethazine 
or on administration of sulphaphenazole. 

In 38-day-old chickens given sodium salt of sulphamethazine peJl o~, on 
three preceding days sulphonamide concentrations were invariably higher in 
the jejunum than in the blood even in non-medicated controls. Evidently 
differences in the kinetics depending on the route of administration were 
involved and any effects of medication with the coccidiostats can be excluded. 

Body mass gains were largest on medication with lasalocid in both 
experiments, whereas those obtained with monensin showed little difference 
from the results recorded in non-medicated controls. This is essentially a 
confirmation of the experience to date because the growth-promoting effect of 
monensin in the domestic fowl is closely related to its anticoccidial actiori which 
could make itself felt in our experiments with coccidia-free chickens. 
M c D 0 u g I a d (1982), using coccidia-free chickens, demonstrated even 
an evidently negative effect of monensin on their body mailS gains. 

AST and ALT activity in non-medicated chickens decreased after admin
istration of sulphamethazine. whereas the administration of sulphaphenazole 
produced a rise in ALT activity and a decrease in AST activity. The medica
tion with anticoccidials alone without administration of sulphonamides reduced 
the activities of both enzymes. The administration of sulphonamides to medicat
ed chickens produced the same effect as in non-medicated birds. Analysis of 
the differences between the effects of the two sulphonamides on AST and ALT 
activity in medicated birds revealed no consistent trend. 

The results of our experiments confirmed once more the existence of the 
effect of age on the kinetics of sulphonamide depending on the route of ad-
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ministration and demonstrated that the medications exerted no adverse 
effects either on the blood levels of directly reacting sulphonamide after 
administration of sulphamethazine and sulphaphenazole or on the persistence 
of sulphamethazine in the gastro-intestinal tract after its oral administration. 
Therefore other routes of administration of sulphonamides in the field are not 
required because negative effects on their action in this respect are unlikely. 
The varying results on assessment of AST and ALT activity allow us only to 
suggest that the activities of the two enzymes may have been decreased by 
medication with the drugs used in our experiments and further, ,reduced by 
sulphamethazine. 

Interakce sulfadimidinu a sulfafenazolu s nekterymi kokcidiostatiky u 
kurat rOzneho veku 

Pi'i ti'idennim podavani uvedenych sulfonamidu v denni davce 0,2 gkg- l 
rozdHne starym kohoutkum (8, 22 a 36 dni) se zvysuji jejich koncentrace v 
krvi po nitrosvalove aplikaci, a to se zvysujicim se vekem; po oralni palikaci 
sulfadimidinu takoveto rozdHy mezi vekovymi skupinami nejsou. Krevni hladi
ny sulfadimidinu jsou pi'i shodnem davkovani nizsi nez sulfafenazolu. Z kok
cidiostatik byl pouzit monensin (100 g na tunu krmiva), lasalocid (75 gCl) a 
salinomycin (60 gCl) k medikaci krmiva podavaneho od 3. dne stai'i kui'at, 
ktera byla prosta kokcidii. Tato medikace v zadnem pi'ipade neovlivnila nega
tivne vysi krevnich hladin aplikovanych suifonamidu. Koncentrace sulfadimi
dinu v jejunu u nejstarsi skupiny kui'at po ti'idenni oralni aplikaci jsoll vesmes 
vyssi nez krevni hladiny, a to u vsech skupin medikovanych i u nemedikovane 
kontroly. Hmotnostni pi'irustky jsou nejvetsi po medikaci lasalocidem. Aktivita 
AST a ALT je pouzitymi sulfonamidy ovlivnena rozdilne - sulfadimidin ji 
sniZuje, po SUlfafenazolu dochazi k poklesu ALT, ale k vzestupu aktivity 
AST, a to ve skupinach medikovanych i nemedikovanych kontrolnich. Za me
dikace dochazi k poklesu aktivity AST i ALT i bez aplikace aulfonamidu. 

B3aHMHo~eAcTBHe cynb~aMeTa3HHa H cynb~a~eHa30na H HeKoTop~X 
KOKUH~HOCTaTHKOB Ha neTymKoB pa3Horo B03pacTa 

B xo~e Tpex~HeBHoA ~aqH npHBe~eH~x cynb~oHaMH~oB CYTOqHOA 
~o30A 0,2 r/Kr- l neTymKaM pa3Horo B03pacTa (8, 22 H 36 CYTOK) 
nOB~maeTCli HX KOHueHTpaUHli B KpOBH nocne BHYTpHMblmeqHOrO npHMe
HeHHli, a HMeHHO C yBenHqHBa~mHMcli B03pacToM; nocne opanbHoA ~a
qH cynb~aMeTa3HHa TaKali pa3HHua MelK~y B03pacTHbIMH rpynnaMH He 
Ha6n~~anaCb. YpOBeHb KpOBH cynb~aMeTa3HHa npH TOlK~eCTBeHHoA 
~03HpOBKe 60nbmeA qaCTb~ HHlKe cynb~a~eHa30na. H3 KOKUH~HOCTaTH

qeCKHX npenapaTOB npHMeHlinH MOHeH3HH (100 r Ha TOHHY KOpMOB), 
nacanOUH~ (75 r/T-1 ) H canHHOMHUHH (60 r/T- l ) ~nli Me~HKaUHH KOP
MOB, no~aBaeM~X C TpeXCYTOqHOrO B03paCTa u~nnliT, nHmeHH~X KOKUH
~HA. npHBe~eHH~e npenapaT~ He OKa3anH HHKaKoro OTpHuaTenbHoro 
BnHliHHli Ha ypOBeHb KpOBH Hcnonb3yeM~x cynb~oHaMH~OB. KOHueHTpa
UHH cynb~aMeTa3HHa B TomeA KHmKe y caMoA cTapmeA rpynn~ u~nnliT 
TpeX~HeBHoA opanbHoA ~aqH 60nbmeA qaCTb~ B~me ypOBHli KPOBH, a 
HMeHHO y Bcex rpynn, nonyqa~mHX npenapaT~ H y KOHTponbHoA ~pynn~ 
6e3 npenapaToB. HaH60nbmHA npHpocT Macc~ 6~n YCTaHOBneH nocne 
~aqH nacanoUH~a. AKTHBHOCTb AST H ALT Hcnonb3yeM~MH cynb~oHaMH~a
MH npoliBnlieTcli no-pa3HoMY. Cynb~aMeTa3HH e~ nOHHlKaeT, nocne cynb
~a~eHa30na nOHHlKaeTCli ALT, HO YBenHqHBaeTCa aKTHBHOCTb AST, a 
HMeHHO BO Bcex nOTpe6nlieM~X npenapaT~ rpynnax H B KOHTponbHoA 
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rpynne 6es Me~HXaUHH. B xo~e ~aqH npenapaTOB nOHHmaeTCR aXTHB
HOCTb AST H ALT TaXme 6es npHMeHeHHR cyn.b~HaMH.tlOB. 
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