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Abstract

Simutnek J., E. Hegerov4, R. Zavadilov4 and J. Klime§ova: Effect of Age
of Cockerels on the Tranquilizing Efficacy of Diazepam. Acta vet. Brno, 50, 1981:
49—-52,

In experiments involving cockerels of various ages the tranquilizing efficacy
of diazepam was studied by means of clinically detectable changes in selected re-
flexes and behaviour of the birds. Czechoslovak newly developed suspensions of
diazepam made by the Research Institute of Pharmacy and Biochemistry (Prague)
and by the Research Institute of Feed Supplements and Veterinary Drugs (Jilové
near Prague) were used in the study.

The tranquilizing efficacy of diazepam was shown to be dose-dependent and. it
decreased with ageing of the birds as demonstrated in the experiment on 2-, 5- and
8-week old cockerels given 10 and 30 mg/kg live body mass into the crop. In the
second experiment on 2-, 9- and 42-day old birds treated with 15, 50 and 300 mg/kg
dependence of diazepam efficacy on its dose and age of the birds was demonstra-
ted, too.

The results yielded unequivocal evidence of different sensitivity of cockerels of
various ages to the tranquilizing effect of diazepam. They further indicate the possible
use of clinical parameters expressed as quantitative indicators for graphic presentation
when evaluating efficacy of ataractics.

Diazepam, age, graphic presentation, tranquilization.

Previous experiments have shown that the effects of drugs in animals of various ages differ
widely in efficacy or reverse course of changes in effect and toxicity may occur (Simtinek 1974).
‘The effects of drugs of various pharmacological groups change depending upon age and can also
differ from species to species.

At present, of increased importance seems to be the use of psychosedative drugs not only for
individual treatment but also for mass treatment in large-scale animal production. With modern
technologies heavy stress situations occur which always have a negative impact on animal produc-
tivity. For protection of animals against these negative effects psychosedative drugs proved to be
useful. The tranquilizing effect of the more potent drugs of this group (neuroleptics) is often
too strong for use in practice. Therefore attention has been also paid to less potent substances
(ataractics). For large-scale use a new substance, product of Czechoslovak pharmaceutical industry,
Diazepam susp. ad usum vet. has been developed.

Diazepam has a typical tranquilizing effect on the CNS. As with other substances acting predo-
minantly in the CNS, e, g. convulsive drugs and their antidotes, species differences also occur
with diazepam (Chin et al. 1978). Many authors appreciate the ataractic, myorelaxant and body
mass increase-promoting effects of diazepam in pigs (Kania 1975; Dantzer 1977; Fitko and
Kordzielewski 1977). Oral administration of the drug proved advantageous in pigs and poultry
while the i. m. route was found more suitable in ruminants and horses (Drumev et al. 1972).
Efficacy of diazepam is also dependent upon its form and route of administration (Viala and
Cano 1969; Jeppson and Ljundberg 1975; Hillestad et al. 1974). Fendrich et al. (1976)
found that diazepam is absorbed by passive diffusion from the intestine so that the mucosal sur-
face and its state may greatly affect diazepam absorption. ’

In adult humans extensive metabolic degradation of diazepam was found with biological half-
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-life of 24 hours whereas in the newborn it was 35 hours, probably due to differences in hydro-
xilation capacity (Morselli 1974).

Experiments studying the effects of psychosedative drugs in animals present several problems
of methodical character. Currently the anticonvulsive effects of these substances in the anti-pen-
tylenetetrazol test are followed (Kvétina 1975). Further evaluation of this interaction can be
based on measurements of the acute toxicity of the convulsive drug. In another work (Simtnek
et al. 1980) we used the effect of diazepam on the LD;, of pentylenetetratol as a criterion of this
interaction. However, the clinical assesment of psychosedative effects on the animal body still
remains questionable. In the present work an attempt is made to give a graphic presentation of the
results based on assessment of changes in several selected clinically detectable parameters.

Materials and Methods

For the experiments sexed cockerels aged 2 days to 8 weeks were employed. For treatment dia-
zepam suspensions were used made by the Research Institute of Pharmacy and Biochemistry
(VUFB), Prague (experiment 1), and by the Research Institute of Feed Supplements and Ve-
terinary Drugs (VUBVL), Jilové near Prague (experiment 2).

In experiment 1, groups of 6 cockerels aged 2, 5 and 8 weeks were used. The birds were given
diazepam indivudually into the crop at the dose of 10 and 30 mg/kg live body mass.

In experiment 2, groups of 10 cockerels aged 2, 9 and 42 days were used. The birds were treated
in the same way with doses being 15, 30 and 300 mg/kg diazepam.

The effects of diazepam were evaluated according to changes in selected reflexes and/or beha-
viour. As the parameters followed in both experiments did not correspond exactly, for graphic
presentation only those comparable in both trials were used, namely, somnolence, apathy, food
intake pattern and a complex of reactions to handling. The sum of these parameters was expressed
as 100 per cent. The results were plotted in graph with ordinate indicating percentage of diazepam
efficacy according to the selected criteria and abscissa indicating observation times. In the first
experiment the observations were not done at the same time for all groups so that only comparable
observation sessions were used.

Results and Discussion

Results of both experiments are given in Fig. 1 and Fig. 2. In the selected in-
terpretation these data demonstrate clearly the tranquilizing effect of diazepam
in cockerels. Both experiments have shown that the age of birds affects diazepam
efficacy in the same way: with ageing diazepam efficacy decreases. From this point
of view the identical efficacy of the both higher doses in two-day old birds and
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Total sedative effect expressed in per cent (maximum sedation = 100 9,) in chickens of various
(@s\given a single dose of diazepam suspension into the crop. Active substance concentrations:

10 mg/kg (A), 30 mg/kg (O) live body mass.
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a very close efficacy at the lowest dose is remarkable. This phenomenon, as well
as differring effects of diazepam in the age groups under study can in our opini-
on be ascribed to differences in its kinetics and differences in CNS maturation
depending on the ontogenic development of the animals.

Considering the fact that precocial birds at hatching are relatively more mature
than newborn mammals, our finding of considerable age differences in diazepam
efficacy in chickens is rather remarkable.
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Total sedative effect expressed in per cent (maximum sedaticn = 100 %) in chickens of various
ages given a single dose of diazepam suspension into the crop. Active substance concentrations:
15 mg/kg (A), 50 mg/kg (O), 300 mg/kg ([:) live body mass.

Presented form of diazepam efficacy assay based on numerical transfer of cli-
nical criteria (changes in selected reflexes an behaviour) can be considered as
a successful evaluation of the drug’s effects on chickens. In our opinion, it is worth-
while to continue along this line and to further refine the criteria as to their num-
ber, selection and importance. It is obvious that this way of expressing the dia-
zepam efficacy contains a certain error in that not all parameters are of equal value.
Nevertheless, even employing these criteria with animals under study, only
a relative comparison is made in which case the error is negligible.

An exact comparison of our results is not possible as the age of birds in the two
experiments differed. Despite these partly small differences it is not appropriate
to compare the data directly as our previous studies have shown the influence of
developmental changes on the efficacy of drugs (Simtinek 1974). It is therefore
obvious that especially in domestic fowl aged less than 8 weeks differences of few
days can make themselves felt considerably. Further neither diazepam doses
nor its provenience were identical in the two trials. Nevertheless, even under
these conditions it is evident that the tranquilizing effect of diazepem was less
pronounced in older birds.

Vliv v€ku kohoutku na zklidiiujici G¢inek diazepamu

V pokusech na rozdilné starych skupinach kura domaciho byl pomoci klinicky
zjistitelnych zmén vybranych reflextt a chovéni zvifat hodnocen tlumivy ulinek
dlazepamu v &. vyvojovych suspensich VUFB a VUBVL. Vysledky jsou znézor-
nény graficky. V pokuse s kohoutky starymi 2, 5 a 8 tydni, kterym byl podan do
volete diazepam v ddvce 10 a 30 mg/kg Z. h. se ukdzalo, Ze tlumivy ucinek je za-
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visly na dévce a Ze se v zavislosti na v€ku jeho intenzita sniZuje. V pokuse s ko-
houtky starymi 2, 9 a 41 dnd, kterym byl podidn do volete diazepam v davce 15,
50 a 300 mg/ kg Z. h. se zavislost i¢inku na davce a v€ku projevila shodné.

Pokusy jednozna¢né prokdzaly rozdilnou citlivost kohoutkt rizného v&€ku na
tlumivé pisobeni diazepamu. Pokusy dile naznaCuji moZnost pouZit pfi hodno-
ceni ataraktik mj. i klinicky sledovanych ukazatelt pfevedenych na kvantitativni
ukazatele pro grafické znazornéni.

Bansnme Beka Ha Sq)eKTKBHOCTB arasenaMa y IeTynikon

B xome OMBITOB C KypHUIlaMK PasHBIX BO3PACTHBIX TPYII ¢ IIOMOLIEID KJIMHHU-
YeCKM BBIABISEMBIX H3MEHEHMI W36paHHEIX pedIeKCOB U IOBEINEHUil >XUBOTHBIX
[POBOAMJIACh OLEHKA TOPMOSAIIETO BO3NEHCTBUA AHasenaMa B YEXOCHOBALKUX
omrtaeiX cycrensusx VUFB u VUBVL. Pesyabrathl msobpaskeHsl rpaduaecku.
B xome ombITOB ¢ merymkamu B BospacTe 2,5 u 8 memenb, KOTOphIM B 306 BBOAH-
Jtach mosa muasenaMa 10 m 30Mr/KT XMBOTO BEca, CTAJNO SBHBIM, YTO TOPMOBSAILEE
BO3[EMCTBHE 3aBUCUT OT IO3hI M YTO B 3aBHCHMOCTH OT BO3SpACTa €r0 MHTEHCUB-
HOCTH IIOHIIKaeTcd. B ombiTax ¢ meTyumrkamMu B Bo3pacTe 2, 9 m 42 nHA, KOTOPHIM
B 306 BBOOMJIAcCh mo3a mmasemama 15, 50 u 300 Mr/kr xuBOTrO BEca, 3aBUCHMOCTD
BO3MEHCTBUA OT NOSBI M BO3PaCTa IPOABUJIACH TOKAECTBEHHO.

OnbiThl IOKasany y6eIuTeNbHO pa3sHyl0 UyBCTBUTENLHOCTb IETYIIKOB Pa3HOTO
RrO3pacTa K TOPMO3SIIEeMy BO3HeiicTBHIO AuasenaMa. OmBITEL Jasee HaMewaioT BO3-
MO’KHOCTh MCIIOJIb30BATH B XOIE OLICHKW YCIIOKAUBAIOIINX MENUKAaMEHTCB ITOMUMO
Ipoyero Takxe KINHUYECKM KCCIEIyeMEIX IOKa3aTesell, IpeofpasoBaHHBEIX B KO-
JIMYECTBEHHBIE IIOKA3aTeNH C LIEJbI0 IpaduuecKoro u3obpakeHUs.
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