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INTRODUCTION.

Stableforth and Hignet (1942) investigated the concentration of sulphanilam

in the blood of horses and cattle after oral dosing but did not take the diet or
stage of digestion into consideration in their experiments. The present authors
considered that these factors might well influence the absorption of any drug
introduced into the rumen through their known effects on both ruminal pH and
motility. Previously, for example, Oyaert, Quin and Clark (1951) had shown
that the absorption of sulphanilamide was markedly retarded when the rumen
was paralysed with atropine.

METHOD.

Merino sheep were used throughou: the experiments. Each trial was conducted

on four to six sheep and the animals were kept on the sclected diet for at least

/0 weeks prior to dosing. The sulphanilamide was administered per stomach

tube at a standard rate of 1 gm. per 7 kilo body weight. The test animals were
then either fed ad lib. or starved for 48 hours subsequent to dosing. Bloc
<amples were taken every three hours for the first twelve hours after dosing ar

an at six or twelve hour intervals. The sulphanilam’de concentration in the

blood was determined according to the method of Bratton and Marshall (1939).

Appropriate statistical methods for the analysis of this type of data were
developed by the biometrician, Mr. D. van der Reyden. In his study * a »rmu
is suggested to cxpress the efficiency of the standard dose under the varying
conditions.

The desired characteristics of a blood concentration curve are that absorption
chould be rapid and the maintenance of an efficient concentration prolonged.
iking the two curves in Graph 1 as examples, the time taken to reach the

* * Statistical Treatment of the data of blood concentration of a Drug”, Biometrics 7 (3),
1951.
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CONCENTRATION CURVE OF SULPHANILAMIDE IN THE BLOOD OF SHEEP.

maximum concentration (tm) should be short and the time over which a concen-
tion equal to half the maximum (T) should be long. The efficacy of a given

~nrye can then be expressed as a percentage of the maximum possible efficacy by
: formula

Treatment Efficiency = 100 (1 — tm),
It must be remembered that this formula expresses not only the shape of the

curve but also the maximum height in that the position of the line T is determined
by the maximum concentration reached.
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GRAPH 2.
Effect of Diet on Blood Sulphanilamide.
Concentration Curves
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Hours after dosing

In two trials on a lucerne hay ration, the animals were kept in metabolism
~ages for the collection of urine and the determination of sulphanilamide excretion.

1e amount of drug recovered over the first 24 hours after dosing, expressed as
a percentage of the amount dosed, is shown in Table 2.

TABLE 2.

Percentage of Sulphanilamide dosed recovered in the Urine after 24 hours.

Individual Sheep.

‘ Average.
. | | | | | |
Fedeoo oo, 38 ‘ 77 80 28 | 45 I 53-6
: !
Starved................. ‘ 33 3 32 28 26 29-8

Conjugation of-Sulphanilamide.

) In the foregoing data on blood concentration 5ﬁ1y “the free sulphanilamide
is taken into account. In several of the trials the total sulphanilamide prese
was also determined. It was found that, from the sixth hour onwards, an almo
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constant proportion of approximately 25 per cent. of the drug was in the conju-
gated form. Alexander (1943) found that some 50 per cent. of the drug was
- sent in the blood of sheep in the conjugated form. In the present experiments
1t was found that the inclusion of the conjugated drug did not affect the basic
shape of the curves and so only the free active drug was taken into account,

DISCUSSION.

The retarded absorption of sulphanilamide by sheep on a poor quality grass
hay diet is probably a reflection of the slower passage of ingesta from the rumen
and generally retarded assimilative capacity. No physiological explanation can
be advanced for the effects of diet and starvation on the urinary excretion of the
drug. This phenomenon raises the interesting hypothesis as to whether there is.
in ruminants at least, a direct correlation between the functional activity of the
alimentary tract and that of the kidneys.

The resulis again emphasise the essentiality of considering the basic diet and

» state of digestion in any pharmacological or toxicological investigations where

ruminants are concerned. Clark and Quin (1¢ ') demonstrated that the dose of

notagsium cyanide required to cause ruminal paralysis can be reduced by a quarter

z sheep are starved for 14 hours previous to dosing. Likewise Sapiro, Hoflund.,

k and Quin (1949) showed that the lethal dose of nitrate to sheep on grass
hay is half that for sheep on lucerne hay.

The present experiments have shown that the blood concentration curve of
st 1anilamide after oral dosing is profoundly influenced by the basal ration and
by starvation.

This probably explains the variable results obtained from the oral dosing of
sulphonamides to ruminants especially in the treatment of Heartwater and empha-
sises the necessity for the parenteral administration of drugs to this class of animal
where success of treatment depends on the attainment of a certain blood concen-
tration.

It is, therefore, clear that in the ruminant, where chemical compounds can
be altered or destroyed by microbial action in the forestomachs and where the
whole physiological tempo of the body is so dependent on ruminal activity, no
pharmacological or toxicological investigations can be interpreted without full
consideration of the basic diet and feeding regime.

SUMMARY.

It has been shown that the conceniration curve of sulphanilamide in the blood
of sheep after oral dosing is profoundly influenced by the basic diet and by
starvation.

In view of this and other similar findings, it is emphasised that, especially in
the ruminant, no pharmacological or toxicological findings can be correctly inter-
preted without due regard being given to the basic diet and the feeding regime.
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