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Thiamphenicol is a semi-synthetic structural analogue of chloramphenicol. The
antibacterial spectrum of thiamphenicol is similar to that of chloramphenicol
(Sutter & Finegold, 1976) with comparable minimum inhibitory concentration
(MIC) values against bacteria such as Streptococcus faecalis, Pasteurella spp. and Bru-
cella and lower MIC values against bacteria such as Neisseria meningitidis and Strepto-
coccus viridans (Laplassotte & Brunaud, 1961; Van Beers et al,, 1975).

Studies on thiamphenicol kinetics in a number of species (rat, dog, human and
calf) show that it is well absorbed by the intramuscular (i.m.) and oral (p.o.)
routes. The drug shows little tendency (5-10%) to bind to plasma proteins
(Kawabe et al, 1966). Data on the distribution in human tissues and body fluids
indicate a high penetration of the drug into lung tissue, kidney, bile, etc.
(Cambieri et al., 1970; Ferrari, 1984). [t undergoes some slight metabolism in liver
and it is mainly excreted in unmetabolized form by the renal route (Nakagawa et
al., 1975). Thiamphenicol is considerably less toxic than chloramphenicol. Side-
effects reported in the literature are gastrointestinal (diarrhoea, nausea, pyrosis,
vomiting) and cutaneous eruptions and haematological dyscrasias have also been
reported, but the incidence is low and related to dosage and duration of treat-
ment (Najean et al., 1981).

There is little information in the literature on thiamphenicol kinetics in animals
intended for meat production. However, in view of the possible therapeutic use of
thiamphenicol for the treatment of bovine respiratory complex (BRC), a study of
its kinetic profile in the calf after intravenous and intramuscular administration is
of interest. BRC is caused by several microorganisms, one of the most frequent
pathogens being Pasteurella spp.

Five healthy Friesian calves 8 weeks of age of mean weight (£sp) 7516.4 kg were
used. Fach calf received a single i.v. dose (30 mg/kg) of a 30% solution of thiam-
phenicol glycinate in physiological saline. Three weeks later, the same animals
received a second dose (30 mg/kg) of 30% solution of thiamphenicol in dimethyl-
acetamide and propylene glycol by the i.m. route. Blood samples were collected at
pre-established intervals after administration and assayed using a high-perform-
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ance liquid chromatography (HPLC) method as described for florfenicol by
Varma et al. (1986). The column used was a Nucleosil C18 5 u (250x4.6 mm i.d.)
with a 30% acetonitrile in water as a mobile phase. The internal standard was chlo-
ramphenicol.

The plasma concentration—-time curve was fitted and analysed by an iterative
non-linear regression programme PCNONLIN (Metzler & Weiner, 1986). When
the drug was administered i.v., the following equation was used to describe a biex-
ponential curve:

G, =Ae™ + Be™®

where C, is the plasma concentration at ¢ time, A and B are the intercepts of the
fast and slow phases, o and f are the apparent first-order fast and slow disposition
rate constants and where o+f=K,+Ky+K;,, where Ky, and K;, are the transfer rate
constants from the central to the peripheral compartment, and from the periph-
eral to the central compartment respectively. Kj, is the elimination rate constant.
A one-compartment open model with first-order absorption and elimination
was fitted to the thiamphenicol plasma concentrations from each calf after i.m.
administration and the model was described by the following equation:

DF K“(e—Km'_e‘Kmf)
Vi (Kn—Ko

P

Where D is the dose of the drug when it was administered i.v., Fis the bioavail-
ability of thiamphenicol, V; is the apparent volume of distribution of the drug in
the body. K, and K, are absorption and overall elimination rate constants
respectively. The areas under the curve (AUC) were calculated by the method of
trapezoids with addition of the extrapolated area from the last time point to infin-
ity. Bioavailability was calculated from the areas under the curves for each of the
two administrations (i.v. and i.m.) for each calf using the following equation:
F=(AUCG,,,/AUC;,)x100.

A Student’s #test was used to compare the differences between the pharmaco-
kinetic parameters obtained after i.v. and i.m. administration of thiamphenicol.
Results were considered significant at P<0.01.

The graphs corresponding to the curves of plasma thiamphenicol concen-
trations versus time after i.v. and i.m. administration of thiamphenicol are shown
in Fig. 1. It can be seen that plasma concentrations remained over 5 yg/ml for
more than 8 hours. The data obtained from i.v. administration fitted well to a
biexponential equation (R£=0.99). Fitting of the data corresponding to the i.m.
administration shows a fast absorption phase with a maximum plasma concen-
tration (G,.x) of 18.6 ug/ml, 88.1 minutes after drug administration.

The pharmacokinetic parameters obtained by the analysis of the plasma con-
centration curve for i.v. and i.m. administration are shown in Table 1. The values
of the first-order distribution rate constants Kj» and K do not differ significantly
between one another in each of the five animals studied. A fast first-order absorp-
tion rate constant (Kj;) and a low halflife of the drug related to the absorption
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rate constant (1, ) are shown after i.m. administration. The mean AUC,” calcu-
lated for each of the plasma concentration curves resulting from i.m. adminis-
tration was similar to that resulting from i.v. administration. The mean bioavail-
ability (sp) was 94.612.7%.

There are few data concerning thiamphenicol kinetics in the calf in literature
and these do not analyse the kinetic model, but it may be deduced from these
studies that plasma levels versus time would also fit a biexponential curve
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Fig. 1 Mean curve of plasma concentration of thiamphenicol versus time after iv. (A) and
i.m. (M) administration of 30 mg/kg to b calves.

Table 1
Pharmacokinetic parameter kinetics of thiamphenicol in calves following i.v. and
i.m. administration of 30 mg/kg; mean of five calves

1. x ﬂ K] 0 K] 9 K_)l tl,f A L’(;)l ¢ :w 1l
(min'} (min’') (min’')  (min')  (min’')  (min) (pg-min/ml)  (l/kg)  (ml/min)
N 0.063 0.005 0.011 0029 0028 1423  6810.9 093 3268
+51) 0.002  0.001  0.002 0.009  0.008 340 1395.3 0.06  63.0
™ Cone  ho Ko, K by, e, AUCS  MRT  F
(ug/ml)  (min)  (min’')  (min’') (min) (min) (Ug-min/ml) (min) (%)
x 186 881 0.039  0.0037 264 1954 64388 2805 046
+50 16 292 0.028  0.0007 149 413 13027 59.0 9.7

hues, ime corresponding to Cuws & , halfHlife of the drug related to the climination rate

constant; MRT, mean residence time.
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(Signorioni & Bonanomi, 1985; Signorioni & Ferrari, 1986). The curve obtained
after i.m. administration emphasizes the fast absorption rate of thiamphenicol
with the maximal plasma level being achieved between 1 and 2 hours. Plasma con-
centrations are considerably below those obtained by iv. administration. These
data differ somewhat from those reported by other authors who found G, of 17
Hg/ml 15 min post-administration (Signorioni & Bonanomi, 1985; Signorioni &
Ferrari, 1986). This variation could be due to the different formulations of thiam-
phenicol administered (Signorioni ef al. used a glycinate of thiamphenicol with
acetylcysteine and in the present study a solution of thiamphenicol with dimethyl-
acetamide and propylene glycol was administered). Studies of i.m. administration
of thiamphenicol glycinate in humans have revealed that ¢, is reached in about
1 hour (Tacquet et al., 1974; Ferrari, 1984).

The calculated pharmacokinetic parameters (Table 1) show that tissue distri-
bution of thiamphenicol is rapid. The ratio between constants a/f is high, which
clearly points to the two-compartmental model already suggested by the statistical
adjustment of the plasma concentration curves. In addition, the ratio of K./ Ky
distribution constants is close to 1, thus suggesting that the drug does not bind to
tissues.

The mean value of V,; suggests that the drug is widely distributed in well per-
fused tissues. These values are similar to those reported by Signorioni & Ferrari
(1986). The data are also in agreement with the high liposolubility of thiamphen-
icol observed in man (Cambieri ¢t al, 1970; Ferrari, 1984). In these studies, good
diffusion of thiamphenicol was found in lung and kidney; lung tissue concen-
tration was similar to that found in plasma, in contrast to the low concentration
present in muscle and fat tissue. Cambieri ef al. (1970) and Ferrari (1984) ana-
lysed the relationship between tissue levels of thiamphenicol and the minimum
effective concentrations inhibiting bacterial growth and concluded that tissue con-
centrations were therapeutically useful against the majority of thiamphenicol-
sensitive microorganisms.

The values obtained for the elimination halfife (s and for the total clearance
(CD) show that calves eliminate thiamphenicol fairly quickly. Our results are
comparable to those reported for humans by Tacquet et al. (1974).

Analysis of the parameters corresponding to the curves of thiamphenicol
plasma levels after i.m. administration leads to the observation that the absorption
constant is fast and shows a high bioavailability value. All these findings suggest
that thiamphenicol when administered intramuscularly in a solution of dimethyl-
acetamide and propylene glycol is quickly and completely absorbed although the
plasma concentrations achieved are only half those obtained when administered
by the i.v. route. Nevertheless, plasma levels after i.m. administration remain simi-
lar for a considerably longer period of time than after i.v. administration. This
pharmaceutical formulation could be therapeutically useful against Pastewrella
(the most commonly involved bacteria in BRC). In addition, the therapeutic mar-
gin of thiamphenicol would allow a considerable increase in drug dosage with a
consequent rise in plasma and tissue concentrations and with the possibility of
spacing out the administration intervals which would be of great value in clinical
practice when dealing with livestock farming.
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