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Abstract

The pharmacokinetic and residual studies of clarithromycin (10 mg kg 'b.wt.) were studied follow-
ing intramuscular administration of clarithromycin alone and co-administered with fluconazole (10
mg kg', intramuscularly). The serum and tissue concentrations of clarithromycin were determined
by microbiological assay technique using Bacillus subtilis as test organism. Following IV admin-
istration of clarithromycin, the disposition curve was best described by two-compartment open mod-
el. The serum concentration was significantly higher in clarithromycin-fluconazole group than clar-
ithromycin group following IM and IV routes. Clarithromycin was eliminated slowely (t;p, 3.38 +
0.31h) with mean residence time was 3.77+0.19h after IV route. After IM administration, the maxi-
mum serum concentration (C,,,x) and area under the curve (AUC,.,) are significantly higher in clar-
ithromycin- fluconazole group. Clarithromycin achieved its maximum plasma concentrations (Cax)
of 1.23 + 0.01pg/ml at maximum time (Ty,x) of 1.23 £0.01h in clarithromycin group while C,,,x was
1.42 + 0.02 pg/ml at Ty, of 1.24+0.01 h in clarithromycin- fluconazole group. The C,,,/ MIC ratio
were 12.3 and 14.2 in clarithromycin and clarithromycin- fluconazole groups respectively, which
indicates a potential clinical efficacy against bacterial infection with MICq, > 0.1 pg/ml. In conclu-
sion, fluconazole can be used effectively along with clarithromycin to treat the drug sensitive micro-
bial infections associated with fungal infection. Clarithromycin at a dose of 10 mg kg "' b.wt. admin-
istered intramuscularly at 12 hrs intervals was recommended in rabbits. Based on the tissue concen-
tration in edible organs a 4 days withdrawal time is suggested.
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Introduction zole are human medicines that can be used to
Although rabbit meat production represents treat bacterial and fungal diseases, respectively
a very small percentage of the world meat mar- in rabbits.

ket, this percentage has been growing continu-

ously during the last years. Rabbit is consid- Fluconazole is a new antifungal agent, a tria-
ered a minor food species, and therefore no zole derivative that has a broad spectrum of
drugs are specifically registered for this ani- activity against most candida species and other
mal. This situation encourages rabbit farmers fungal organisms (Garcia-Cuesta et al., 2014
to make off-label use of antibacterial drugs au- and Goins et al., 2002). It has an excellent tis-
thorized for food-producing animal species sue penetration, especially in the ocular tissue
other than rabbits or using human medicines in and central nervous system, when administered
treating specific diseases. In addition, rabbits orally (Felton et al.,, 2014 and Haynes et al.,
used as a human and animal model for experi- 2002).

mental research. Clarithromycin and Flucona-
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Fluconazole is effective for treatment of canine
nasal aspergillosis (Belda ef al., 2018), canine
central nervous system cryptococcosi (O'Toole
et al., 2003), canine blastomycosis (Mazepa
et al., 2001), cryptococcosis in cats (Pennisi et
al., 2013) and candida endophthalmitis in rab-
bits (Riddell et al., 2011).

Clarithromycin is a macrolide antibiotic and an
acid-stable analogue of erythromycin consist-
ing of a 14-membered lactone ring with substi-
tution of a methoxy group from the C-6 hy-
droxyl group of erythromycin (Cyphert et al.,
2017). Clarithromycin has bactericidal activity
against both typical and atypical respiratory
pathogens ( Blasi, 2004).

The pharmacokinetics of clarithromycin has
been extensively investigated in broiler chick-
ens (Hanady et al., 2016) and in foals (Jacks
et al., 2002). The combination of Clarithromy-
cin and rifampin is synergistic both in vitro and
in vivo, reduces the likelihood of Rhodococ-
cus equi resistance to either drug (Steeve,
2010).

In some cases it may be forced to use antibiotic
and antifungal agents in mixed infections .In
immunocompromised patients, fungal infec-
tions are often accompanied by bacterial infec-
tions. In this respect, the understanding of pos-
sible synergistic interactions between antibac-
terial and antifungal agents against pathogenic
fungi is of great importance (Liu et al., 2014).

Mixed fungal-bacterial lung infection that
cause pneumonia in calves that did not respond
to the treatment with florfenicol alone (Aslan
et al., 2002). In contrast, though many cystic
fibrosis patients have airway infections char-
acterized by the presence of both bacteria and
fungi (Laurie and Deborah, 2010).

Because of limited data on the effect of anti-
fungal agent on the pharmacokinetic of antibi-
otic and the proper use of clarithromycin in
rabbits, this study was designed to determine
the pharmacokinetics and the residual studies

of clarithromycin to estimate an appropriate
dosage regimen and the proposed withdrawal
period. Moreover, to investigate the effect of
co-administration of fluconazole on distribu-
tion, elimination and residues of clarithromy-
cin in rabbit tissues.

Materials and Methods

Drugs

1- Clarithromycin (Klacid, Manufacturer is
Abbot/France), supplied as a lyophilized form
in a 10-mL vial equivalent to 500 mg of clar-
ithromycin. Reconstitution according to label
directions, resulting in approximately 50 mg/
ml.

2- Fluconazole (Diflucan, Manufacturer is
Fareva Amboise / France under authority of
Pfizer- france), 50 ml injectable solution, each
1 ml contain 2 mg fluconazole .

Experimental animals

Fifty healthy rabbits, weighing 2.5-3 kg were
used. Rabbits were housed in cages, fed on bal-
anced drug free-ration for two weeks before
the experiment and supplied with water ad-
libitum.

Experimental design (for pharmacokinetic
study)

Rabbits were divided into four groups of Five
each:

Group I: was administered with a single in-
travenous dose of clarithromycin at 10 mg kg™
b.wt. (into the ear vein).

Group II: was injected with a single intra-
muscular dose of clarithromycin at 10 mg
kg b.wt. (into quadriceps femoris muscle).
Group III: was administered with a single
intravenous dose of clarithromycin at 10 mg
kg b.wt. co-administered with a single intra-
muscular dose of fluconazole at 10 mg kg™
b.wt.

Group IV: was administered with a single
intramuscular dose of clarithromycin at 10 mg
kg b.wt. co-administered with a single intra-
muscular dose of fluconazole at 10 mg kg™
b.wt.

Tissue distribution (repeated IM admin-
istration for drug residual study)

Thirty rabbits were divided into two groups of
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fifteen each. Group V was injected intramuscu-
larly with clarithromycin (10 mg kg' b.wt)
once daily for five successive days. Group VI
was injected clarithromycin (10 mg kg” b.wt.)
intramuscularly with fluconazole (10 mg kg™
bwt, intramuscularly) once daily for five suc-
cessive days.

Five rabbits from each groups were slaugh-
tered at 1, 3, 5 days after the last dose. Tissue
samples from liver, thigh muscle, lung, kid-
ney, heart, spleen were taken from each
slaughtered rabbit. One gram of tissue was
grinded with 5 ml of distilled water and centri-
fuged at 1500g for 30 min and stored at -20° C
until used (San Martin et al., 2007).

Blood samples

About one milliliter of blood was taken from
the right ear vein at 5, 10, 15, 30 min. and 1, 2,
4, 8 and 12 h in all groups post injection for
pharmacokinetic study. Also, following repeat-
ed IM administration, blood samples were col-
lected at 1, 3, 5 days after the last dose. All
blood samples were centrifuged at 3500 rpm
for 10 minutes and serum was harvested and
stored at -20° C until assayed.

Assay of clarithromycin

Serum and tissue concentrations of clarithro-
mycin were measured by microbiological assay
technique using Bacillus subtilis ATCC 6633
as test organism ( Abo-El-Sooud ez al., 2012).

Standard curve of clarithromycin

For establishment of standard curve of clar-
ithromycin, a stock solution of 100ug/ml of
clarithromycin in distilled water was prepared.
Standard concentrations were obtained by fur-
ther dilution in distilled water or in drug free
chicken serum to obtain concentrations of
0.312, 0.625, 1.25, 2.5, 5 and 10ug/ml. Clar-
ithromycin concentrations in the test samples
(serum or tissues) were calculated from the
standard curve (EL. Sayed et al., 2018).

Pharmacokinetic and statistical analysis

Pharmacokinetic parameter calculated by PK
Solver: An add-in program for Microsoft Ex-
cel, version 2 ( Zhang et al., 2010). The data
generated were subjected to statistical analysis

employing the Student’s t-test with P<0.05 as

the level of significance (Snmedecor and
Cochran, 2014) .

Results and Discussion

The pharmacokinetic drug interaction between
agents used as part of a multidrug regimen
which are important because the interaction
may have influence on drug efficacy. Multi-
drug regimens are often administered to ani-
mals for the duration of their lives.

The mean (£SD) pharmacokinetic parameters
based on compartmental pharmacokinetic anal-
ysis method are presented in (Tables 1 and 2).
Clarithromycin serum concentration versus
time data after [.V. administration were best
fitted to a two-compartment open model
(Figure 1). The results revealed that plasma
clarithromycin concentration versus time de-
creased in a bi-exponential manner, demon-
strating the presence of distribution and elimi-
nation phases. This finding is in agreement
with that of clarithromycin in other species in-
cluding foals (Womble et al., 2006), rats (lee
et al.,, 2004) and in broiler chickens (Hanady
et al., 2016).

The serum concentrations of clarithromycin
with fluconazole group was significantly great-
er than those reported in clarithromycin alone
at the times of sample collection after I.V. and
M. injection (Figure 1 and 2). This results
are consistent with that reported by Ville-
Veikko et al. (2006), where they found that
the antifungals, voriconazole and fluconazole
significantly increase the plasma concentra-
tions of S-(+)-ibuprofen but have only a weak
effect on the pharmacokinetics of R-(—)-
ibuprofen.

After IV administration, The absorption rate
constant (K,) and the value of distribution rate
constant (o), was significantly higher in Group
I, however, clarithromycin was rapidly distrib-
uted in both groups (Group I and III) with short
t, (0.30£0.02 h and 0.34+0.02 h respectively).
The rapid distribution of clarithromycin was
further supported by high value of K,
(1.14+0.07 h'and 0.8940.12 h™") in both
groups (I and III) respectively, significantly
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higher in Group 1.

The first order transfer rate constant for drug
distribution from central to peripheral compart-
ment (K;5) (1.14 +0.07h™, 0.89 + 0.12h™") was
higher than k; (0.54+0.06 h™" and 0.55+0.08 h
1Yin groups I and III, indicate that clarithro-
mycin was transferred from central to periph-
eral compartment at a faster rate than its pas-
sage from peripheral compartment the drug
was rapidly distributed with a short T 1/2a
(0.30+0.02h) in groups I and III to central
compartment. The drug was rapidly distributed
with a short ty,, (0.30+£0.02 h, 0.34+0.02 h) in
groups | and III. This value was in consistent
with that reported by (Hanady et al., 2016) as
they found that t,,, for clarithromycin in broiler
chickens was 0.38 h.

The total clearance of a drug from the body is
expressed in terms of the volume of blood
cleared of the drug by the various elimination
processes (biotransformation and excretion)
per unit time and body weight. Therefore, it 1s
a measure of the ability of the organs of elim-
ination to remove drug from the plasma . In the
present study, the total body clearance (Cl) of
clarithromycin was 0.74+0.01 (mg)/(ng/ml)/h
was significantly faster to those reported in
clarithromycin—fluconazole group was
0.66+0.02 (mg)/(ug/ml)/h. The value may be
close to that reported in broilers, 0.77 L/h/Kg
for azithromycin (Abo-El-Sooud ef al, 2012)
but not to that in foals for clarithromycin, 1.27
L/h/Kg (Womble ef al., 2006) . This finding is
in agreement with that of a previous study in
mice has shown that fluconazole has the ef-
fect of reducing the clearance of antipyrine
which is metabolized almost entirely by oxida-
tive metabolism by hepatic cytochrome P450
enzymes ( Bibi, 2008) .

The elimination half-life (t,,z) was found to be
(3.38 £0.31 h and 3.61 +0.26 h) for clarithro-
mycin and clarithromycin — fluconazole groups
respectively . The t'p is the time taken for the
blood concentration of the drug to decline by
50% during the elimination phase of the dispo-
sition curve. This result is shorter than report-
ed in broiler chickens was 4.5 h (Hanady et

al., 2016) and in foal was 5.4 h (Womble et al.
2006). 30% to 40% of an oral dose of clarithro-
mycin is excreted unchanged or as an active
metabolite via the kidneys and the remainder is
excreted via the bile. Clarithromycin is metab-
olized by CYP 3A4 to its 14-hydroxy active
metabolite, both of which require renal excre-
tion (Ma et al. (2014). The half-life of oral
clarithromycin was around 2 h after a single
dose but increased to approximately 4 h in
plasma and tissues after repetitive administra-
tion in male volunteers (Traunmuller et al.,
2007). The difference in the above values
could be due to a difference in the dose, route
of administration or animal species.

In the present study, the value of Vs was sig-
nificantly higher in Group I (2.79 £0.11 mg
/(ug/ml)) than Group III (2.35£0.16 mg
/(ng/ml)). This small volume of distribution in
the two groups indicate that the drug mainly
confined to the intravascular fluid as the drug
binds preferably to plasma proteins (e.g. to al-
bumin) and much less to tissue proteins . In
this respect, Arsic et al. (2019) reported that
macrolide antibiotics are known to bind to
plasma proteins, particularly alphal-acid gly-
coprotein. Nevertheless, this Vs of clarithro-
mycin was still smaller than that reported for
clarithromycin in broiler chickens, 6.89 L
(Hanady et al, 2016) and foal, 104 L
(Womble et al., 2006).

After intramuscular administration, maximum
serum concentration (C,.y), area under the
curves (AUCy, AUCyins ,AUMC) and zero
time intercept of the elimination phase (B)
were significantly higher in clarithromycin -
fluconazole group.

The maximal serum concentrations (Cpa.x) 1S
shown to reflect not only the rate but also the
extent of absorption. In our study, C., after
.M. administrations were 1.23+0.01 pg/ml
and 1.42+0.02 pg/ml with time to peak con-
centration (Ty.) values of (1.23+0.01 h) and
(1.24+0.01 h) in Group I and Group IV re-
spectively.

The C.x 1s highly correlated with the area un-
der the curve (AUC) contrasting blood con-
centration with time. The significantly higher
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values of AUC ¢ (7.15%0.05 pg/ml.h), AUC .
it (7.99£0.10pg/ml.h) and AUMC (42.94
ug/ml.h?) were observed in clarithromycin -
fluconazole group might be attributable to the
enhanced absolute availability of clarithromy-
cin .These findings indicate complete absorp-
tion of the drug from I[.M. Administration.

In this respect, Fluconazole (400 mg on day 1
and 200 mg on days 2 to 4) elevated the C.x
and AUC.1 of clarithromycin by 12% and
18% in healthy subjects respectively (Gust-
avson et al., 1996). When rifabutin was given
as a two-drug combination with either flucona-
zole or clarithromycin, the AUC increased
76% compared to that of rifabutin alone
(Jordan et al., 2000) .

In addition, the prophylactic effect of rifabutin
for Mycobacterium avium complex bacteremia
in AIDS patients is enhanced by concomitant
treatment with fluconazole, possibly as a result
of higher rifabutin concentration due to inhibi-
tory effect of fluconazole on cytochrome P450
enzyme systems. There have been reports that
an interaction exists when fluconazole is ad-
ministered concomitantly with rifabutin, lead-
ing to increased serum levels of rifabutin up to
80%. (Pfizer, 2018).

Fluconazole has been shown to be a potent in-
hibitor of fungal cytochrome P450, and may
interfere with hepatic metabolism of several
other co-administered medications (Somchit
et al., 2009). Fluconazole produced a mean
83% increase in the AUC of S-(+)-ibuprofen ,
the increase was evident in male volun-
teers (Ville-Veikko et al., 2006) while Flucon-
azole inhibits the metabolism of losartan to its
active metabolite (E-31 74) which is responsi-
ble for most of the angiotensin Il-receptor an-
tagonism which occurs during treatment with
losartan. The C.,,and AUC of flurbiprofen
were increased by 23% and 81%, respectively,
when coadministered with fluconazole com-
pared to administration of flurbiprofen alone
(Sandoz, 2018).

There are a possible interactions between flu-
conazole and non-steroidal anti-inflammatory
drugs (NSAIDs). Treatment with fluconazole
significantly increased the AUC of the CYP-

2C9 substrate celecoxib. Recently, it has been
shown that co-administration of fluconazole
and lumiracoxib (novel cyclooxygenase 2 se-
lective inhibitor) caused a small (18%) in-
crease in the mean AUC of lumiracoxib (Scott
et al ., 2004). In addation, it was found that
bioavailability of paroxetine (antidepressant)
was increased by itraconazole (antifungal)
(Yasui-Furukori et al. , 2007).

From the above data, we can explained the ef-
fect of fluconazole on pharmacokinetic behav-
ior of clarithromycin, where clarithromycin is
metabolized by cytochrome P450 enzymes
(Kaneko et al., 2017) and the significant effect
of fluconazole may be due to the inhibitory
affinity of fluconazole for mammalian cyto-
chrome P450 enzyme systems and/or to the
metabolic pathways of clarithromycin being
primary dependent on the activity of cyto-
chrome P450 enzymes.

The use of antibacterial in animal is often asso-
ciated with incomplete bacterial eradication,
resulting in an insufficient clinical response in
some cases and the risk of the emerge of anti-
bacterial resistance (Haritova et al., 2006).
The macrolide antimicrobial agents display
variable concentration-dependent killing, indi-
cating the increasing importance of the Cx
parameter. To evaluate the efficacy and the
dosing regimen for concentration dependent
antibiotic, the ratio C,,,x/MIC, considering that
values above 8—10 would lead to better clinical
results and to avoidance of bacterial resistance
emergence (Walker, 2000) .

The susceptible MIC breakpoint of clarithro-
mycin against Staphylococcus, Streptococcus
and Kingella kingae were <1 mg/L, < 0.25
mg/L and < 0.5 mg/L respectively (Eucast,
2019). Clarithromycin and 14-(R) hydroxyl
clarithromycin have a minimum inhibitory
concentration (MICqy) of 0.03 and 0.06 pg/ml
for H. pylori, respectively (Ortiz et al., 2007).
An average MICy, of 0.1 pg/ml of clarithro-
mycin has been taken into consideration for
calculation of efficacy predictors.

In the present study, C.. was 1.23 and
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1.42mg/ml in Group II and Group IV, Accord-
ingly Cp./MIC ratio was 12.3 and 14.2 re-
spectively indicates potential clinical and bac-
teriological efficacy. Clarithromycin at dose of
10 mg kg b.wt. administered intramuscularly
every 12 hrs intervals in rabbits can maintain
effective serum concentrations against bacte-
ria with MICyp> 0.1 pg/ml.

No clarithromycin residues were detected in
tissues after 24 hrs except in lung, liver and
kidney in both groups (Group V and Group
VI). No significant difference in serum and
tissue residues of clarithromycin between the
two groups.

After 24 hrs, the highest concentration was ob-
served in lung (0.3140.008 ,0.32+0.01 ug/gm)
followed by liver (0.28+0.02, 0.26 =+0.01
ug/gm) and kidney (0.23 + 0.01, 0.22 £+ 0.007
ug/gm) while in serum, the clarithromycin con-
centration were 0.23 +£0.007 ug/ml and 0.20
+0.008 ug/ml after 24 hrs post injection in both
groups (Group V and Group VI) respectively.
Due to Lack of prior research studies on clar-
ithromycin residues in animals, we compare
our study with the members of the same mac-
rolide group.

No erythromycin residues were detected in tis-
sues and plasma after 24 hrs except in liver and
kidney where it persisted during 48 hrs follow-
ing intramuscular and oral administrations
(Goudah et al., 2004). In addition, the maxi-
mum residue limit of tylosin in poultry was
100 ug kg'in muscle, liver and kidney
(EMA, 2002) and the withdrawal period of 6
days after the last oral administrations was
approved (Ahmed and Mahmoud (2016).

Accordingly, a minimum period of 4 days
withdrawal between IM injection of clarithro-
mycin in rabbits and slaughter is recommended
to be sure that all tissues are free from the drug
residues.

Conclusion

Fluconazole can be used effectively along with
clarithromycin to treat the drug sensitive mi-
crobial infections associated with fungal infec-

tion as a favorable pharmacokinetic properties
of clarithromycin in co-administration with
fluconazole were observed such as improve-
ment in the rate and extent of absorption com-
pared to clarithromycin alone. Clarithromycin
should be administered at a dose of 10 mg kg™
b.wt. every 12 hours intramuscularly, to treat
bacterial infections with MICgyy > 0.1 pg/ml. To
ensure delivery of safe animal products to con-
sumers, the recommended withdrawal time for
clarithromycin was 4 days in rabbits.
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Table (1). Comparative pharmacokinetic parameters of clarithromycin (Mean + SD) following single intra-

venous administration of clarithromycin alone and co-administered with Fluconazole (10 mg kg™
b.w., LM.) in rabbits ( n=5).

Parameter Unit clarithromycin Clarithromycin With Fluconazole

A pg/ml 9.32+0.19 9.15+0.32

o 1/h 2.32+0.20 1.98 +0.12%

B mg/ml 1.83+0.24 2.1340.20

b 1/h 0.19 +0.01 0.20 + 0.02
Kap 1/h 0.82 +0.02 0.75 £ 0.03*
ki 1/h 1.14 +0.07 0.89 + 0.12%
ks 1/h 0.54 +0.06 0.55 + 0.08
tosa h 0.30 +£0.02 0.34 +0.02

t o5 h 338 +0.31 3.61 +0.26
mg/ml 11.15 +0.25 11.29+023

Ve (mg)/(ng/ml) 0.89 +0.02 0.88 +0.01
Cl (mg)/(ng/ml)/h 0.74 + 0.01 0.66 £ 0.02%
v, (mg)/(ng/ml) 1.89 £0.11 1.46 +0.15*
CL, (mg)/(ug/ml)/h 1.02 +0.04 0.79 + 0.09*
AUC, ug/mlLh 12.55+0.12 14.10 £ 0.35
AUC.in pg/mlLh 13.49 +£0.17 14.99 £ 0.36
AUMC ug/ml.h” 51.01 £3.34 53.10 +3.55
MRT h 3.77 + 0.19 3.53 +0.21
Viss mg/(jg/ml) 2.79+0.11 235+0.16

Values were significantly different at P<0.05

A - zero time intercept of the distribution
phase, a: Distribution rate constant, B: zero
time intercept of the elimination phase, b:
Elimination rate constant, k,;,: absorption rate
constant, k.: elimination rate constant, tgs,:
distribution half-life; t osg: elimination half-
life; K;,: First order transfer rate constant for
drug distribution from central to peripheral
compartment; K,;: First order transfer rate
constant for drug distribution from peripheral
to central compartment;, Cp”: serum drug

concentration at t=0, V.: The apparent vol-
ume of central compartment; Cl: total body
clearance; V,: The apparent volume of per-
opheral compartment; CLy: inter-
compartmental clearances; AUC . : area
under the curve; AUC g, : area under the
curve from zero to infinity; AUMC : is the
area under the first moment curve; MRT:
mean residence time , V4. volume of distri-
bution at steady state .
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Table (2). Comparative pharmacokinetic parameters of clarithromycin (Mean + SD) following single intra-
muscular administration of clarithromycin alone (10 mg kg’ b.w.) and and co-administered
with Fluconazole (10 mg kg b.w.,1.M.) in rabbits ( n=5)

Parameter Unit clarithromycin Clarithromycin with Fluconazole
A mg/ml 1293+ 1.73 13.71 £ 3.86
o 1/h 0.97 +0.39 0.97 +£0.36
B pg/ml 1.08 +£0.07 1.29 +£0.13*
b 1/h 0.17£0.06 0.17 £0.07
t 0.5¢ h 0.71 +£0.03 0.71 £0.02
Kap 1/h 1.12 £0.04 1.13 £ 0.05
tosab h 0.61 +0.02 0.60 +0.03
Kel 1/h 0.37£0.02 0.36 £ 0.02
t 0.55) h 3.94+£0.16 3.87+£0.24
J'<P3 1/h 0.31+£0.01 0.30+ 0.01
ko 1/h 0.46 £0.05 0.47 +0.06
V/F (mg)/(mg/ml) 3.88+0.14 3.39 £0.16
CI/F (mg)/(mg/ml)/h 1.44 +0.02 1.25+0.01
T max h 1.23+£0.01 1.24 £0.01
Cnax pg/ml 1.23+£0.01 1.42 £ 0.02%*
AUC o4 pg/mlh 6.17£0.07 7.15+£0.05*%
AUC oinp pg/ml.h 6.92 £0.11 7.99 £0.10*
AUMC ug/ml.h? 37.65+ 1.33 42.94 +1.91*
MRT h 543+0.11 5.37+0.18

Values were significantly different at P<0.05

A - zero time intercept of the distribution
phase, a: Distribution rate constant, B : zero
time intercept of the elimination phase, b:
Elimination rate constant, k,,: absorption rate
constant, k.: elimination rate constant,
to.sq:distribution half-life; t (sp: elimination
half-life; K;,: First order transfer rate con-
stant for drug distribution from central to pe-
ripheral compartment; K,;: First order trans-
fer rate constant for drug distribution from
peripheral to central compartment;, Cp”: se-

rum drug concentration at t=0 , V.: The ap-
parent volume of central compartment; Cl:
total body clearance; V,: The apparent vol-
ume of peropheral compartment; CL,: inter-
compartmental clearances; AUC (. : area
under the curve ; AUC g, : area under the
curve from zero to infinity; AUMC : is the
area under the first moment curve; MRT:
mean residence time , Vg volume of distri-
bution at steady state .

132



Animal Health Research Journal Vol. 7, No. 1, March 2019

pp. 125-136

Table (3). Serum and tissue concentration (Mean + SD) of clarithromycin (ng/ml or pg/gm) after dosing of
10 mg kg b.wt for five successive days intramuscularly with or without fluconazole (10 mg kg™ ,
LLM.) in rabbit tissues (n=3).

Tissue The concentration (pg/gm )
and d
serum day 3" day 5 th day
Clarithromy- Clarithromycin Clarithromycin | Clarithromycin | Clarithromy- | Clarithromy-
cin with Flucona- with Flucona- cin cin with Flu-
zole zole conazole
serum 0.23+0.007 0.20+0.008 ND ND ND ND
Liver 0.28 +£0.02 0.26+0.01 0.16+0.008 0.17 £0.01 ND ND
kidney 0.23+0.01 0.2240.007 0.15+0.01 0.16+0.009 ND ND
Lung 0.3140.008 0.32+0.01 0.18+0.01 0.1940.008 ND ND
Heart ND ND ND ND ND ND
spleen ND ND ND ND ND ND
Breast ND ND ND ND ND ND
muscle

*ND: Not detected

10

== clarith. —l=clarith.+fluc.

Concentration (ug / ml)

©
=

6

& 10
Time({h)

12

14

Figure (1). Mean (+ S.D.) serum concentrations of clarithromycin following single intravenous administration of clar-
ithromycin alone (10 mg kg™ b.w.) and co-administered with Fluconazole (10 mg kg b.w.,.M.) in rabbits.
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Figure (2). Mean (£ S.D.) serum concentrations of clarithromycin following single intramuscular admin-
istration of clarithromycin alone (10 mg kg™ b.w.) and co-administered with Fluconazole (10 mg kg b.w.,
1.M.) in rabbits.
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