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Abstract

S5imdinek J.,, Eva Hegerovd and Leée-
Thi-Ta 1: Interaction Between Sulphamethazine and
Sulphaphenazole and Some Coccidiostats in Chickens

of Different ages. Acta vet. Brno,56,1987:87-98.

Intramuscular administration of sulphamethazine and
sulphaphenazole at a daily dose of O.Zg.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‘ ) 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.

Gallus domesticus, age-dependence, interaction, monensin,
Lasalocid, salinomycin, sulphamethazine, sulphaphenazole.

Part of the results were presented in form of a poster at the 2nd
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 hawe been prompted by increasing
intake of various chemical 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 (and also some central
analeptics), sulphamethazine and some growth-promoting drugs, sulphamethazine
and sodium nitrite, and sulphamethazine and ascorbic acid have been published
(e.g. 3imdinek et al. 1980ab; 1982; 1983; 1985 abc; S iddique
et al. 1979ab and S imdinek and Jaro$§ 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, olaquindox 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 CNS
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 doubt, 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, Damron 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 Marusich 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-
k en 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
Pfemyslovice) 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 -
Libitum 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 0.2g per kg body mass once a
day for 3 days using freshly prepared solutions of Sulfadimidin (SPOFA)
pulv. ad. us. vet. and Plisulfan (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
Bratton and Marshall as modified by Wa gne r (1950),
blood samples were obtained from 8-day-old chickens by decapitation and from
older chickens by repeated blood withdrawal from the vena wlnanis at 5 and
24 hours after sulphonamide administration on the third day and in the two
older groups also at 8 hours.

For photometric determination of AST and ALT activity (in ukat 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 P, 5 was based on computed
confidence limits (W e b e r 1961) as follows:

Ly,L = xt 5% - 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.ngg’l 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
sulphaphenazole owing to its protracted action.

The experiments with i.m. administration of sodium salt of sulpha-
methazine confirmed our previous reported observations (e.g. S5imanek
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 (Pressman in McQuistion
and McDougald 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 (Simudnek etal 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 per 04. 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 action which
could make itself felt in our experiments with coccidia-free chickens.
McDouglad (1982), using coccidia-free chickens, demonstrated even
an evidently negative effect of monensin on their body mass 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 nékterymi kokcidiostatiky u
kufat rtizného véku

P#i t¥fdennim podavani uvedenych sulfonamidd v denni divce 0,2 gkg'l
rozdiln& starym kohoutkim (8, 22 a 36 dni) se zvy3uji jejich koncentrace v
krvi po nitrosvalové aplikaci, a to se zvyS3ujicim se vékem; po oralni palikaci
sulfadimidinu takovéto rozdﬂy mezi vékovymi skupinami nejsou. Krevni hladi-
ny sulfadimidinu jsou p¥i shodném davkovéini niZ3i neZ sulfafenazolu. Z kok-
cidiostatik byl pouz1t monensin (100 g na tunu krmiva), lasalocid (75 gt~ 1y a
salinomycin (60 gt~ 1) k medikaci krmiva poddvaného od 3. dne sta¥i kufat,
ktera byla prosta kokcidii. Tato medikace v Zadném p¥ipad& neovlivnila nega-
tivn& vy3i krevnich hladin aplikovanych suifonamidid. Koncentrace sulfadimi-
dinu v jejunu u nejstar3i skupiny ku¥at po t¥idenni oralni aplikaci jsou vesmé&s
vy$3f neZ krevni hladiny, a to u vSech skupin medikovanych i u nemedikované
kontroly. Hmotnostni p#irtstky jsou nejvé&t3i po medikaci lasalocidem. Aktivita
AST a ALT je pouZitymi sulfonamidy ovlivnéna rozdiln& - sulfadimidin ji
sniZuje, po sulfafenazolu dochazi k poklesu ALT, ale k vzestupu aktivity
AST, a to ve skupindch medikovanych i nemedikovanych kontrolnich. Za me-
dikace dochédzi k poklesu aktivity AST i ALT i bez aplikace aulfonamidd.

BsauMHOmeACTBHe cynbdaMeTasMHa M cylbdadeHasojia U HEKOTOPBIX
KOKLUHMOHOCTATHKOB Ha MEeTYMKOB pas3sHOr'o BO3pacTa

B xXone TpexXIHEBHOM Naud MNpHBeleHbX CYlbPOHAMHOAOB CYTOUHON
noso#t 0,2 r/kr~1 nerymxam pasHoro BospacTta (8, 22 u 36 CyTOK)
MOBHIMAETCSA HMX KOHUEHTPAUHsS B KPOBH I[OCJieé BHYTPHMBIMEUYHOI'O MpHUMe-
HEeHHsI, a4 HMEHHO C YBEeJHYHBAKMHUMCS BO3pPacTOM; [OCjle opalbHOW ma-
YHd cynbdaMeTasMHA TakKass pas’HHULA MeXOy BO3pPaCTHBIMH I'pPYyINraMH He
Ha6nwoaanacb. YpoBeHb KpPOBHM cylbdaMeTasHHa NpPH TOXKOECTBEHHOM
NO3MpPOBKe 6onbmel 4YacTbw HHXe cynbdadeHaszsona. U3 KOKLUMOAHOCTATH-
YeCKHX IMpenapaTosB npumenxnn MOHeH3HH (100 r_ Ha TOHHY KOPMOB),
nacanounn (75 r/t~l) u canumomuums (60 r/r~1l) nns Menukauum KOp-
MOB, TNOAABaeMblX C TPEXCYTOUYHOr'O BO3pacTa UBMNIAT, JHMEHHBX KOKLHKH-
ou#. [puBeneHHble MNMpenapaTh He OKa3alli HUKAKOro OTpHUATENbHOT'O
BJIMSIHUSI HA YPOBEHE KPOBH HCIOJNb3yeMblX CyinbPoHaMHOoB. KOHUeHTpa-
UHH cynbdaMeTas’MHa B TOMEH KHMKe y CaMOil CcTapme# TpPYyNIbl LBIJIAT
TpexXNHEeBHON OpaJbHOM Oaud 60JibMeH 4YacThbi BhNE YPOBHS KPOBH, a
MMEHHO Yy BCeX rpynn, MOJyYawmux I[periapaTel H Yy KOHTPOJbBHOH pynmel
6e3 npernapaToB. HaH6ONbMHA NMPHPOCT MacCCHh 6blJ1 YCTAHOBJIEH IOCle
nayy nacanounna. AKTHBHOCTb AST M ALT HcCrNonb3yeMbIMH CylnbdoHaAMHOa-
MH NPOSIBAsIETCS No-pa3HoMy. CynbrdaMeTasuH e& MOHHKAET, Iocye Cylb-
dbadenazona noHuxaercss ALT, HO yBejMuHBaeTrca akKTHBHOCTb AST, a
HMEHHO BO BCeX MNOTpe6isieMblX MNpernapaThl I'pynrnax U B KOHTPOJNBbHOH
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rpynne 6es MenuKauumu. B xone [auM NpenapaToB NMOHHXAETCH AKTHB-
HOCTb AST ¥ ALT Taxxe 6e3 NpHMEHeHHs CynbPOHAMHOOB.
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