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ABSTRACT

The effect was investigated of chloramphenicol on the activities of hepatic biotransformation enzymes:
aniline hydroxylase (Ah) and ethylmorphine N-demethylase (EtND), as well as on the levels of serum alanine
aminotransferase (ALT) and glutamate dehydrogenase (GLDH) in guinea pigs (Cavia porcellus). Moreover,
the influence was established of the pre-medication with chloramphenicol on the duration of anesthesia using
pentobarbital and ketamine/xylazine guinea pigs. Male guinea pigs, weighing 269-353 g, were subcutaneously
(s.c.) treated with 60- and 100 mg chloramphenicol sodium succinate/kg body mass once a day for three days.
Thereafter the anesthetics were injected: 30 mg pentobarbital/kg b.m., i.p. in one group and 60 mg ketamine/kg
b.m., s.c. + 4 mg xylazine/kg b.m., s.c. in the other group. Treatment with chloramphenicol did not significantly
affect the concentration of serum ALT or GLDH. As expected, 100 mg chloramphenicol/kg b.m. significantly
decreased the activity of Ah and EtND for -36.1% and -38.6%, respectively. On the other hand, the duration of
pentobarbital anaesthesia and ketamine/xylazine-induced anaesthesia in chloramphenicol pre-treated animals
was not significantly prolonged. Our results also indicate that decreased enzyme activity in the presence of
chloramphenicol did not influence the hepatic metabolism of two tested anaesthetics in guinea pigs, and in
contrast to dogs, cats, rats and mice, did not prolong the duration of anaesthesia.
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Introduction

Many chemicals and environmental agents can alter the activity of drug metabolizing
enzymes by induction and inhibition. Chloramphenicol has been shown to alter the
pharmacokinetics of other drugs by inhibition of hepatic drug metabolizing enzymes
(CHRISTENSEN and SKOVSTED, 1969; SMITH and WEBER, 1983). Chloramphenicol, the
typical wide-spectrum antibiotic, is prohibited in Croatia in food producing animals. On
the other hand, it is one of a few antibiotics available for oral and parenteral application
to guinea pigs. The recommended therapeutic doses for guinea pigs are 50 mg/kg p.o.
three times daily and 20 mg/kg i.m. twice daily. The inhibition of hepatic cytochrome
P450-dependent monooxygenases by choramphenicol is well documented in a number of
species, accompanied by altered biotransformation processes of concurrently used drugs
(DIXON and FOUTS, 1962; ADAMS and DIXIT, 1970; TESKE and CARTER, 1971; ADAMS
et al., 1977; KRANER et al., 1994; FAROMBI et al., 2002; PARK et al., 2003). Modulated
levels of aniline hydroxylase (Ah) and ethylmorphine N-demethylase (EtNd) are relevant
indicators of changes in hepatic biotransformation capacity.

Xylazine, o,-adrenergic agonist with sedative, analgesic and muscle relaxant
properties, is commonly used for anaesthesia in veterinary medicine. The combination
of xylazine and ketamine produces sufficient anaesthesia for most surgical procedures
(GREENE and THURMON, 1988). Ketamine is a rapid-acting dissociative anaesthetic,
and its pharmacological action is characterized by a good analgesia, normal pharyngeal-
laryngeal reflexes, respiratory depression and cardiac stimulation (WRIGHT, 1982).

Pentobarbital sodium, a short-acting barbiturate, was commonly used for anaesthesia
in veterinary surgery before introduction of safe inhalation anaesthetics: halothane and
methoxyflurane, as well as an injectable anaesthetic ketamine. Though the intraperitoneal
application of pentobarbital sodium to guinea pigs may be more appropriate than use of
inhalation anaesthetics, the animals in pentobarbital-induced anaesthesia must be under
constant supervision because of its possible side effects and relatively narrow therapeutic
index of this barbiturate.

Pre-treatment of animals with P-450 inhibitors has been shown to prolong the duration
of xylazine-ketamine anaesthesia in rats and chickens, or could have deleterious effects,
such as death due to pulmonary oedema (AMOUZADEH et al., 1989; AMOUZADEH et al.,
1991). Duration of pentobarbital-induced anaesthesia in dogs, cats and several laboratory
animal species may be prolonged by the concurrent administration of chloramphenicol
(ADAMS, 1970; ADAMS and DIXIT, 1970, TESKE and CARTER, 1971; FREIRE et al., 1974).

The guinea pig (Cavia porcellus) has been used extensively as a research model
in many disciplines, although guinea pigs are not a genetically homogenous species as
laboratory animal breeds, such as Sprague Dawley rats or B,C,F mice.
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The aims of this study were: 1. to investigate the effect of chloramphenicol on the
duration of clinical anaesthesia in guinea pigs induced by either xylazine-ketamine
combination or by pentobarbital, and 2. to test the effect of chloramphenicol on hepatic
cytochrome P450-dependent monooxygenase activity of aniline hydroxylase (Ah) and
ethylmorphine N-demethylase (EtND), as well as on serum alanine aminotransferase
(ALT) and glutamat dehydrogenase (GLDH) activities in guinea pigs.

Materials and methods
Experimental design. The experiment was carried out in two parts.

I. Part. Male guinea pigs, of roughly equal body mass (269-353 g), were divided
into control C, (n=6), and two experimental groups: K60 (n=6) and K100 (n=8). The
animals were housed individually in wire-bottomed cages in a controlled environment
(temperature, relative humidity and air flow velocity). A commercial diet for guinea pigs
(Animal feed factory, Hrvatski Leskovac, Croatia) and water was supplied ad libitum
throughout the study.

One experimental group (K60) was treated with 60 mg chloramphenicol/kg b.m.,
whereas the second experimental group (K100) was treated with 100 mg chloramphenicol/
kg b.m., once a day for three consecutive days. The doses were chosen with a view to
testing the effect of the drug on the biotransformation enzyme activity, but not to test
its therapeutic effects. Chloramphenicol sodium succinate (Kloramfenikol, Pliva Ltd.)
was administered subcutaneously (s.c.) as a fresh 5% water solution, as described before
(SCHUCHMAN, 1989).

Animals were treated humanely, without causing unnecessary pain. They were
sacrificed in the most rapid and least painful way, by cervical dislocation.

Activities of Ah and EtND were determined in the livers of all animal groups. The
livers were promptly removed, weighed and placed immediately into ice-cold 1.15% KCI
solution, thereupon pooled and homogenized with 3 volumes of ice-cold 0.25 M sucrose
solution using a Potter Elvehjem-type tissue homogenizer. Homogenates were centrifuged
at 4° C at 600xg for 5 min to remove cell debris. The supernatant was centrifuged at
9000%g in a refrigerated WKF P-18 centrifuge and the resulting post-mitochondrial
supernatant (S9 fraction) was used to measure the rate of hydroxylation of aniline and
N-demethylation of ethylmorphine. Ah assay was performed following the procedure
described by IMAI et al. (1969). The amount of p-aminophenol formed from aniline was
determined colorimetrically. The ethylmorphine N-demethylation rate was assayed by
measuring the formaldehyde formed from ethylmorphine chloride as described by NASH
(1953) and COCHIN and AXELROD (1959).
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Blood samples were collected by heart punction post mortem, and serum ALT and
GLDH levels were measured within 24 hours using commercial Boehringer diagnostic
kits.

The results of enzyme activities and protein concentration are presented as mean *
SEM. Data were analyzed using Student's t-test. The significance of mean differences
between controls and two experimental groups was based on a P value of <0.01.

Il. Part. Male guinea pigs of roughly equal body mass were divided into two
control groups: Group 1) control C, (n=8) and Group 2) control C, (n=6), plus four
experimental groups: Group 3) chloramphenicol 60 mg/kg b.m. + pentobarbital (K60p;
n=7); Group 4) chloramphenicol 60 mg/kg b.m. + ketamine/xylazine (K60k/x; n= 6);
Group 5) chloramphenicol 100 mg/kg b.m. + pentobarbital K100p (n= 7) and Group
6) chloramphenicol 100 mg/kg b.m. + ketamine/xylazine (K100k/x; n=7). The animals
were housed in wire-bottomed cages in a controlled environment. A commercial diet for
guinea pigs (Animal feed factory, Hrvatski Leskovac, Croatia) and water was supplied
ad libitum.

Table 1. Treatment design for II part

Chloramphenicol Anesthetic used/ Dose
Treatment group Ne° of animals | dose (mg/kg b.m.)| administered (mg/kg b.m.)
1 C, control 8 - Pentobarbital 30 mg
2 C, control 6 - Ketamine 60/Xylazine 4
3 K60p 7 60 Pentobarbital 30 mg
4 K60k/x 6 60 Ketamine 60/Xylazine 4
5 K100p 7 100 Pentobarbital 30 mg
6 K100k/x 7 100 Ketamine 60/Xylazine 4

Animals from the two experimental groups (Groups 3 and 4) were pre-treated for
3 days with 60 mg chloramphenicol/kg b.m., whereas the guinea pigs from other two
experimental groups (Groups 5 and 6) were treated with 100 mg chloramphenicol/kg
b.m. In both groups the animals were administered chloramphenicol for three days, once
a day. Chloramphenicol sodium succinate was s.c. applied as fresh 5% water solution.
After a three-day chloramphenicol treatment, the guinea pigs from one control and two
experimental groups (C,, K60p and K100p) were weighed and anesthetized with 30 mg
pentobarbital sodium/kg b.m., i.p. (Vetanarcol, Werfft Chemie, Wels, Austria), according
to literature data (RAUB and GILLESPIE, 1976).

Simultaneously, the guinea pigs from the other control (C,) and other two experimental
groups (K60k/x and K100k/x) were weighed and anesthetized with 60 mg ketamine/
kg b.m. (Ketonest 50, Parke-Davis Godecke) and 4 mg xylazine/kg b.m. (Rompun 2%
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solution, Bayer plc.). Anaesthetics were applied s.c. in separate syringes. The doses were
in accordance with literature data (SCHUCHMAN, 1989; FLECKNELL, 2005).

Duration of anaesthesia was measured in anesthetized animals as the time interval
in minutes between the moment when the guinea pigs were laid down and the moment
they stood up (immobilization time), and also as the time interval between the loss and
recovery of the pedal reflex.

The significance of the difference in mean time of anaesthesia between control and
test groups of guinea pigs was calculated by the Student’s t test.

Results

The results of investigation are presented in 4 tables. The results are expressed as
mean + SEM and min-max values in brackets.

Biotransformation enzymes activity. Treatment with 100 mg chloramphenicol/kg
b.m. significantly suppressed the activity of both tested biotransformation enzymes.

Table 2. Effect of in vivo treatment with chloramphenicol on activities of ethylmorphine N-
demethylase (EtND) and aniline hydroxylase (AnH) in liver of guinea pigs

EtND AnH @
x + SE (min-max) x = SE (min-max)
C n=6 1536 + 87 (1196-1800) 264 + 24 (193-368)
K60 n=6 1633 £ 172 n.s. (1130-2201) 311 +£27 n.s. (215-403)
K100 n=6 981 + 121 ** (599-1317) 162 + 34 * (85-315)

® nmol HCOH/g liver/30 min.; ® nmol p-OH aniline/g liver/30 min.; C -control; K60-chloramphenicol 60 mg/
kg b.m. s/c during 3 days; K100 - chloramphenicol 100 mg/kg b.m. s/c during 3 days; n = number of animals in
a group; n.s. - not significant ; * P<0.05; ** P<0.01.

Duration of pentobarbital-induced anaesthesia. The results indicate that the 3-day-
pre-treatment with chloramphenicol did not significantly prolong duration of pentobarbital-
induced anaesthesia although there was a numeric prolongation in both treatment groups.
However, the absence of pedal reflex was significantly shorter in the K60p and K100p
experimental groups of guinea pigs when compared to the control group.
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Table 3. Effect of chloramphenicol on duration of pentobarbital-induced anesthesia (30 mg/kg
i.p.) in guinea pigs

Duration of pentobarbital-induced anesthesia "
Group Immobilization time Absence of pedal reflex
x + SE (min-max) x + SE (min-max)
C,n=38 208 + 12 (165-265) 129+ 6 (111-141)
K60p n=7 235+ 15 n.s. (186-296) 81+ 10 ** (47-122)
K100p n=7 220 £+ 19 n.s. (129-302) 86 + 8 ** (59-107)

('minutes; C,-control; K60p-chloramphenicol 60 mg/kg b.m. s/c during 3 days + 30 mg pentobarbital/kg b.m.,
i.p; K100p - chloramphenicol 100 mg/kg b.m. s/c during 3 days + 30 mg pentobarbital/kg b.m., i.p.; n = number
of animals in a group; n.s. = not significant; ** P <0.01.

Duration of ketamine/xylazine induced anesthesia. Similarly to previous results, the
3-day-treatment with chloramphenicol did not significantly prolong the immobilization
time of ketamine/xylazine-induced anaesthesia, and the absence of pedal reflex was
significantly shorter in the K60k/x experimental group of guinea pigs than in the control

group.

Table 4. Effect of chloramphenicol on duration of ketamine/xylazine-induced anesthesia (60
mg/kg + 4 mg/kg b. w., s.c.) in guinea pigs

Duration of ketamine/xylazine-induced anesthesia "
Immobilization time Absence of pedal reflex
Group x £ SE (min-max) x = SE (min-max)

C,n=6 138 + 3 (128-147) 129 + 5 (116-144)
K60k/x n=6 152 + 15 n.s. (122-222) 110 + 2 ** (104-116)
K100k/x n=7 | 132+6n.s. (115-164) 121 2 n.s. (115-130)

(M minutes; C,-control; K60k/x-chloramphenicol 60 mg/kg b.m. s/c during 3 days + 60 mg ketamine/kg and 4
mg xylazine/kg b.m., s.c; K100k/x - chloramphenicol 100 mg/kg b.m. s/c during 3 days + 40 mg ketamine/kg
and 4 mg xylazine/kg b.m., s.c.; n = number of animals in a group; n.s. = not significant; ** P<0.01.

ALT and GLDH activity. The serum values of ALT and GLDH activities in plasma of
control and guinea pigs treated with 60- or 100 mg chloramphenicol/kg b.m. over 3 days
were not significantly different.
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Table 5. Effect of chloramphenicol on activity of alanine aminotransferase (ALT) and glutamate
dehydrogenase (GLDH) in plasma of guinea pigs

group ALT U/L GLDH U/L
C,n=6 25.7 £2.6 (20.3-33.0) 6.6+ 1.5(1.9-11.9)
K60n=6 21.8+2.2 n.s. (16.7-30.0) 4.5+ 13 ns.(1.5-9.3)
K100n=28 23.0+ 0.9 n.s. (18.2-26.3) 11.5+ 1.9 ns. (5.9-18.2)

C,-control; K60-chloramphenicol 60 mg/kg b.m. s/c during 3 days; K100 - chloramphenicol 100
mg/kg b.m. s/c during 3 days; n = number of animals in a group; n.s.-not significant.

Discussion

Biotransformation enzymes activity. There are relatively quite a large number of papers
describing hepatic biotransformation enzyme activity in guinea pigs, with investigations
of the main hepatic cytochrome P450 enzymes activity being conducted with different
aspects. In most cases they encompassed the response of these enzymes to different metals
or other chemicals were tested (KITADA et al., 1977; ISCAN et al., 1993; LEE et al., 2002;
KOGA etal.,2007). Also, purification, characterization and molecular cloning of the guinea
pig cytochrome P450-dependent enzymes (SHIMADA et al., 1997; SUZUKI-KURASAKI
et al., 1997; MORI et al., 1998; YAMAMOTO et al., 2004). However, there are no reports
of the influence of chloramphenicol on the hepatic biotransformation system in guinea
pigs; the inhibitory effect of chloramphenicol on hepatic cytochrome P450-dependent
monooxygenases, which is well documented in a number of species (DIXON and FOUTS,
1962; ADAMS and DIXIT, 1970; TESKE and CARTER, 1971; ADAMS et al., 1977; HALPERT et
al., 1988), was confirmed in our study too, after application of 100 mg chloramphenicol/kg
b.m. to guinea pigs. The decreased activity of aniline hydroxylase and ethylmorphine N-
demethylase appreciably alters the biotransformation processes of drugs which are used
simultaneously. Administration of 60 mg chloramphenicol/’kg b.m. did not inhibit the
activity of the tested enzymes; indeed there was slight induction, but the dose of 100 mg
chloramphenicol/kg b.w inhibited these enzymes, suggesting that the inhibition/induction
of cytochrome P-450 by chloramphencol is dose-dependent in guinea pigs.

ALT and GLDH activity. GLDH is primarily located in the hepatic mitochondria, and
its activity is increased in the presence of a hepatic injury (KELLER, 1979). Our study
demonstrates non-significant changes of GLDH activity, due to wide-range variability
in the serum GLDH levels. Moreover, the enhanced GLDH activity mean value in the
livers of guinea pigs treated with 100 mg chloramphenicol/kg b.m. may be an indicator of
hepatic injury. On the other hand, the wide-range GLDH activity values observed in the
serum of the guinea pigs may be the consequence of population heterogeneity.

Chloramphenicol did not significantly alter serum ALT activity. Induction of ALT
activity in guinea pigs, as well as in other animal species is an indicator of a hepatic
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and heart injury. This finding is in accordance with the investigation by HAPKE et al.
(1977) who reported unchanged ALT activity in rats after i.p. application of 100 mg
chloramphenicol/ kg b.m.

Effect of chloramphenicol on duration of anaesthesia. The chloramphenicol dose
which results in a significant prolongation of pentobarbital anesthesia ranges from 1-300
mg/kg in dogs, cats, monkeys, rats, and mice (ADAMS, 1970; ADAMS and DIXIT, 1970,
TESKE and CARTER, 1971; ADAMS etal., 1977; HALPERT et al., 1985b). A dose-independent
prolongation of pentobarbital anaesthesia was noted in mice and dogs, respectively
(ADAMS, 1970; TESKE and CARTER, 1971). In dogs there is a dose-dependent trend in
prolongation of duration of anaesthesia and inhibition of cytochrome P-450 (NOSSAMAN
etal., 1990). The dosage of 30 mg pentobarbital/kg b.m. administered to guinea pigs was
within the therapeutic (anaesthetic) range normally used for anaesthesia in this species.
In contrast to results gained by others in numerous other species, our results have shown
that chloramphenicol pre-treatment did not prolong the duration of pentobarbital-induced
anaesthesia in guinea pigs. The possible reasons could be the dose of chloramphenicol, as
well as the duration of its application.

Likewise, the pre-treatment of guinea pigs with chloramphenicol did not significantly
prolong the duration of ketamine/xylazine-induced anaesthesia in our study, which is in
accordance with the results of NOSSAMAN et al. (1990). Moreover, the i.v. application of
a therapeutic dose of chloramphenicol did not alter the duration of ketamine/xylazine
anaesthesia in dogs and mice (RODER et al., 1993). This is in contrast with the previous
report showing that chloramphenicol might prolong the duration of xylazine/ketamine
anaesthesia in rats (AMOUZADEH et al., 1989) and in broiler chickens (RODER etal., 1993).
GARCIA-VILLER et al. (1981) suggest that xylazine is metabolized by hepatic cytochrome
P450 drug metabolizing enzymes similar to ketamine. The mayor metabolic pathway
of ketamine is N-demethylation by cytochrome P-450 enzymes (KAKA and HAYTON,
1980). The significantly shorter absence of pedal reflex in the K60p, K100p and in the
K60k/x experimental groups of guinea pigs than in the controls was unexpected. The
reason for this is unknown yet. The failure of chloramphenicol to prolong pentobarbital
and xylazine/ketamine anaesthesia in guinea pigs could be due to various factors. The
hepatic cytochrome P450 enzymes are composed of specific isozymes. Chloramphenicol
has been shown to inhibit only a few but not all of the isozymes of the P-450 complex
(HALPERT et al., 1985a; HALPERT et al., 1985b). Since only specific cytochrome P-450
enzymes are shown to be inhibited by chloramphenicol, it is also possible that isozymes
involved in both pentobarbital and xylazine/ketamine metabolism in guinea pigs might
not be affected by chloramphenicol.

392 Vet. arhiv 79 (4), 385-396, 2009



A. Prevendar Crni¢ et al.: The effect of chloramphenicol on hepatic biotransformation enzyme activity and
anesthesia in guinea pigs

References

ADAMS, H. R., B. N. DIXIT (1970): Prolongation of pentobarbital anesthesia by chloramphenicol
in dogs and cats. J. Am. Vet. Med. Assoc. 156, 902-905.

ADAMS, H. R., E. L. ISAACSON, B. S. SILER MASTERS (1977): Inhibition of hepatic
microsomal enzymes by chloramphenicol. J. Pharm. Exp. Therap. 203, 388-396.

ADAMS, H. R. (1970): Prolonged barbiturate anesthesia by chloramphenicol in laboratory animals.
J. Am. Vet. Med. Assoc. 157, 1908-1913.

AMOUZADEH, H. R., S. SANGIAH, C. W. QUALLS (1989): Effects of some hepatic-microsomal
enzyme inducers and inhibitors on xylazine-ketamine anesthesia. Vet. Hum. Toxicol. 31, 532-
534.

AMOUZADEH,H.R.,S.SANGIAH,C.W.QUALLSJr.,R.L.COWELL,A.MAUROMOUSTAKOS
(1991): Xylazine-induced pulmonary edema in rats. Toxicol. Appl. Pharmacol. 108, 417-427.

CHRISTENSEN, L. K., L. SKOVSTED (1969): Inhibition of drug metabolism by chloramphenicol.
Lancet 27, 1397-1399.

COCHIN, J., J. AXELROD (1959): Biochemical and pharmacological changes in the rat following
chronic administration of morphine, nalorphine and normorphine. J. Pharmacol. Exyp. Therap.
125, 105-125.

DIXON, R. L, J. R. FOUTS (1962): Inhibition of microsomal drug metabolic pathways by
chloramphenicol. Biochem. Pharmacol. 11, 715-720.

FAROMBL E. O., 0. A. ADARAMOYE, G. O. EMEROLE (2002): Influence of chloramphenicol
on rat hepatic microsomal components and biomarkers of oxidative stress: protective role of
antioxidants. Pharmacol. Toxicol. 91, 129-134.

FLECKNELL, P. A. (2005): Prescribing for rodents. In: The Veterinary Formulary. (Bishop, Y.,
Ed.), Pharmaceutical Press, 2005, London, Chicago, pp. 58-61.

FREIRE, A. C. D., A. P. ALMEDIA, P. M. Z. COELHO, R. T. MELLO, L. H. PEREIRA,
J. PELLEGRINO, C. R. CASTRO (1974): Chloramphenicol-pentobarbital interaction.
Persistance of the potentiation effect. Arq. Esc. Vet. UFMG, 26, 103-105.

GARCIA-VILLAR, R., P. L. TOUTAIN, M. ALVINERIE, Y. RUCKEBUSH (1981): The

pharmacokinetics of xylazine hydrochloride: an interspecific study. J. Vet. Pharmacol. Ther.
4, 87-92.

GREENE, S. A., J. C. THURMON (1988): Xylazine-A review of its pharmacology and use in
veterinary medicine. J. Vet. Pharmacol. Therap. 11, 295-313.

HALPERT, J., C. BOLFOUR, N. E. MILLER, E. T. MORGAN, D. DUNBAR, L. S. KAMINSKY
(1985a): Isozyme selectivity of the inhibition of rat liver cytochromes P-450 by chloramphenicol
in vivo. Mol. Pharmacol. 28, 280-296.

HALPERT, J. R.,, N. E. MILLER, L. D. GORSKY (1985b): On the mechanism of the inactivation of
the major phenobarbital-inducible isozyme of rat liver cytochrome P-450 by chloramphenicol.
J. Biol. Chem. 260, 8397-8403.

Vet. arhiv 79 (4), 385-396, 2009 393



A. Prevendar Crni¢ et al.: The effect of chloramphenicol on hepatic biotransformation enzyme activity and
anesthesia in guinea pigs

HALPERT, J., C. BOLFOUR, L. S. KAMINSKY (1988): Effect of chloramphenicol administration
in vivo on cytochrome P450-dependent monooxygenase activities in liver microsomes from
uninduced male rats. Biochem. Pharmacol. 37, 3046-3048.

HAPKE, H. J., J. ABEL, H. GHOSCH, S. TACHAMPA, S. YOUSSEF (1977): Actions of
chloramphenicol on enzyme-system drug degradation. J. Vet. Med. A Physiol. Pathol. Clin.
Med. 24, 701-714.

IMAL J., A. ITO, R. SATO (1969): Evidence for biochemically different types of vesicles in the
hepatic microsomal fraction. J. Biochem. 60, 417- 428.

ISCAN, M., T. COBAN, B. C. EKE, M. ISCAN (1993): The responses of hepatic monooxygenases
of guinea-pig to cadmium and nickel. Biol. Trace Elem. Res. 38, 129-137.

KAKA, J. S., W. L. HAYTON (1980): Pharmacokinetics of ketamine and two metabolites in the
dog. J. Pharmacol. Biopharm. 8, 193-202.

KELLER, P. (1979): Enzyme activities in small domestic and laboratory animals tissue activities,
plasma levels and intracellular distribution. Kleintierpraxis 24, 51-68.

KITADA, M., T. IGARASHI, T. KAMATAKI, H. KITAGAWA (1977): Cause of decrease of
ethylmorphine N-demethylase activity by lipid peroxidation in microsomes from the rat,
guinea pig and rabbit. Japan. J. Pharmacol. 27, 481-489.

KOGA, N., M. MATSUO, C. OHTA, K. HARAGUCHI, M. MATSUOKA, Y. KATO, T. ISHII, M.
YANO, H. OHTA (2007): Comparative study on nobiletin metabolism with liver microsomes
from rats, guinea pigs and hamsters and rat cytochrome P450. Biol. Pharm. Bull. 30, 2317-
2323.

KRANER, J. C., E. T. MORGAN, J. R. HALPERT (1994): Selective suppression of rat hepatic
cytochrome-P450 2¢11 by chloramphenicol. J. Pharm. Exp. Ther. 270, 1367-1372.

LEE, H. C., S. G. HWANG, Y. L. LEE, H. O. SOHN, D. W. LEE, S. Y. HWANG, Y. S. KWAK,
J. J. WEE, W. H. JOO, Y. K. CHO, J. Y. MOON (2002): In vivo effects of Panax ginseng
extracts on the cytochrome P450-dependent monooxygenase system in the liver of 2,3,7,8-
tetrachlorodibenzo-p-dioxin-exposed guinea pig. Life Sci. 71, 759-769.

MORI, T., S. ITOH, T. KAMATAKI (1998): Molecular cloning and regulation of a novel guinea
pig cytochrome P450 (CYP3A20) which differs from guinea pig CYP2A14 in only two amino
acid residues. Biochem. Mol. Biol. Int. 44, 1245-1253.

NASH, T. (1953): The colorimetric estimation of formaldehyde by means of the Hantzsch reaction.
Biochem. J. 55, 416-421.

NOSSAMAN, B. C., H. R. AMOUZADEH, S. SANGIAH (1990): Effects of chloramphenicol,
cimetidine and Pphenobarbital on tolerance to xylazine-ketamine anesthesia in dogs. Vet.
Hum. Toxicol. 32, 216-219.

PARK, J. Y., K. A. KIM, S. L. KIM (2003): Chloramphenicol is a potent inhibitor of cytochrome
P450 isoforms CYP2C19 and CYP3A4 in human liver microsomes. Antimicrob. Agents
Chemother. 47, 3464-3469.

RAUB, J. A., J. R. GILLESPIE (1976): Effects of pentobarbital anesthesia on respiratory function
in normal guinea pigs. Fed. Procc. 38, 1381.

394 Vet. arhiv 79 (4), 385-396, 2009



A. Prevendar Crni¢ et al.: The effect of chloramphenicol on hepatic biotransformation enzyme activity and
anesthesia in guinea pigs

RODER, J. D., R. AKKAYA, H. R. AMOUZADEH, S. SANGIAH, G. BURROWS (1993): Effects
of hepatic P-450 enzyme inhibitors and inducers on the duration of xylazine + ketamine
anesthesia in broiler chickens and mice. Vet. Hum. Toxicol. 35, 116-118.

SCHUCHMAN, S. M. (1989): Individual care and treatment of rabbits, mice, rats, guinea pigs,
hamsters and gerbils. In: Current Veterinary Therapy X. Small Animal Practice. (Kirk, R. W,
J. D Bonagura, Eds.), Saunders, Philadelphia, London, Toronto, Montreal, Sydney, Tokio, pp.
738-765.

SHIMADA, T., M. MIMURA, K. INOUE, S. NAKAMURA, H. ODA, S. OHMORI, H. YAMAZAKI
(1997): Cytochrome P450-dependent drug oxidation activities in liver microsomes of various
animal species including rats, guinea pigs, dogs, monkeys, and humans. Arch. Toxicol. 71,
401-408.

SMITH, A. L., A. WEBER (1983): Pharmacology of chloramphenicol. Clin. North Am. 30, 209-
236.

SUZUKI-KURASAKI, M., T. YOSHIOKA, T. UEMATSU (1997): Purification and characterization
of guinea-pig liver microsomal deacethylase involved in the deacethylation of the O-glucoside
of N-hydroxyacetanilide. Biochem. J. 325, 155-161.

TESKE, R. H., G. C. CARTER (1971): Effect of chloramphenicol on pentobarbital-induced
anesthesia in dogs. J. Am. Vet. Med. Assoc. 159, 777-780.

WRIGHT, M. (1982): Pharmacologic effects of ketamine and its use in veterinary medicine. J. Am.
Vet. Med. Assoc. 180, 1462-1471.

YAMAMOTO, M., M. MISE, S. MATSUMOTO, S. ITO, N. GOHYAMA, S. ISHIDA, Y.
SAGARA, C. J. OMIECINSKI, K. OGURI, H. YAMADA (2004): Comparison of genomic
and cDNA sequences of guinea pig CYP2B18 and rat CYP2B2: Absence of a phenobarbital-
responsive enhancer module in the upstream region of the CYP2B18 gene. J. Biochem. Mol.
Toxicol. 18, 124-130.

Received: 10 October 2008
Accepted: 4 June 2009

PREVENDAR CRNIC, A., J. POMPE-GOTAL, F. BOZIC, J. SURAN, R. VELEY,
D. SAKAR: Uc¢inak kloramfenikola na aktivnost biotransformacijskih enzima jetre
i na trajanje anestezije nakon primjene pentobarbitala te kombinacije ketamina i
ksilazina u zamorc¢iéa (Cavia porcellus). Vet. arhiv 79, 385-396, 2009.

SAZETAK

U radu je istrazen ucinak kloramfenikola na aktivnost jetrenih biotransformacijskih enzima anilin
hidroksilazu (Ah) i etilmorfin N-demetilazu (EtND) te na razinu serumskih enzima alanin aminotransferaze (ALT)
i glutamat dehidrogenaze (GLDH) u zamor¢ica (Cavia porcellus). Osim toga, istraZen je utjecaj premedikacije
kloramfenikolom na trajanje anestezije pentobarbitalom i kombinacijom ksilazin/ketamin. Zamorci¢ima
muskoga spola, tezine 269-353 g, supkutano je apliciran kloramfenikol u obliku natrijeva sukcinata u dozi 60 i
100 mg/kg tjelesne mase tijekom tri uzastopna dana. Nakon toga primijenjeni su anestetici: prvoj skupini 30 mg
pentobarbitala/kg t.m., i.p. i drugoj skupini 60 mg ketamina i 4 mg ksilazina/kg t.m., s.c. Rezultati su pokazali
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da kloramfenikol nije znacajno utjecao na koncentaraciju ALT i GLDH u serumu. Medutim, kloramfenikol
u dozi od 100 mg/kg t.m. znacajno je umanjio aktivnost Ah i EtND, i to za -36,1% i -38,6%. S druge strane,
trajanje anestezije nakon primjene pentobarbitala i kombinacije ketamina i ksilazina u zamor¢i¢a prethodno
obradenih kloramfenikolom nije bilo statisticki znacajno produzeno. Nasi rezultati upucuju na to da umanjena
aktivnost biotransformacijskih enzima nakon primjene kloramfenikola nije utjecala na jetreni metabolizam
dvaju testiranih anestetika u zamor¢ica te da primjena kloramfenikola nije produzila vrijeme trajanja anestezije
$to je suprotno nalazima kod pasa, macaka, Stakora i miSeva.

Kljuéne rijeci: kloramfenikol, pentobarbital, ketamin/ksilazin, biotransformacija, alanin aminotransferaza,

glutamat dehidrogenaza, zamorc¢i¢ (Cavia porcellus)
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