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SUMMARY

Single doses of ampicillin (oral and i.v.), cefotax-
ime (i.m. and i.v.) and clindamycin (oral and i.v.)
were administered to rabbits for the determination
of the concentrations of the drugs in the plasma
and oral and paraoral tissues. The highest concen-
tration of the drugs was found in the sublingual
gland (for ampicillin and cefotaxime) and maxil-
lary bone (for clindamycin) following their oral,
i.m. and oral administration, respectively and in
sublingual gland following i.v. injection of the
three antibiotics tested. The mean peak concentra-
ions in tissues and plasma was at about 2 hours,
following administration of ampicillin, cefotaxime
and clindamycin. The overall distributions in oral
and paraoral tissues of the 3 antibiotics were as
follows: Clindamycin > cefotaxime > ampicillin,

INTRODUCTION

The choice of the antibiotics to treat oral and para-
oral tissue infections is made according to the
- symptoms and the susceptibility of the causative
~organism and the degree of penctration of these
- antibiotics into affected tissues. Large differcnces
~ exist in the ability of antibiotics to penctrate tis-
sues (Akimoto et al,, 1983). Few studies have
_ been carried out to determine concentrations of an
~administered antibiotic in human oral tissues and
.+ Jaw bones (Bystedt et al., 1978, Akimoto et al.,
. 1982, 1983) but there are no such studies in rab-
~ bits, The present investigation was undertaken to
. determine the concentrations of ampicillin, cefo-
- taxime and clindamycin in the blood, gum, sali-

vary glands, mandibular and maxillary bones of
rabbits at their therapeutic doses.

MATERIAL AND METHODS
Drues:

Ampicillin (Amphiben®, Misr Company for
Pharmaceutical Industries, Mataria, Cairo Egypt),
Cefotaxime sodium (Claforan®, Hoechst, Cairo,
Egypt) and Clindamycin ( Dalacin-C® Memphis
Chemical Company, Cairo Egypt) were used.

Animals:

Two hundred and ten clinically healthy rabbits
(Bosket breed), weighing from 2.00 to 2.25kg,
were parched two weeks before the experiment
began. During the acclimation and subsequent
treatment period, food and water were provided
ad libitum .

Grouping of Rabhits and Drug Administraton:

The rabbits were allocated into six groups of 35
animals cach. The first, second and third groups
were administered ampicillin orally, cefotaxime
i.m. and clindamycin orally in single doses of 25,
50 and 16 mg/kg body weight, respectively. Rab-
bits of the fourth, fifth and sixth groups were in-
jected intravenously with single doses of ampicil-
lin, cefotaxime and clindamycin at the same dose
rates of the first three gorups.

. This research has been carried out at the Faculty of Vet. Med., Cuiro University, Department of Pharmacalogy.
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Specimens

Five rabbats from cach group were slaughtered at
05, 2, 4 6, §& 12 and 24 hours post-
admimistration. Blood and tissue specimens
(parotid gland, mandibular gland, sublingual
gland, gum, mandibular bone and maxillary bone)
were collected from each of the rabbits. Blood
was collecte in clean centrifuge tubes containing
hepann and centnfuged at 3000 rpm for 15 min-
ules to separate plasma. All tissue specimens were
washed in physiological saline for approximately
3 seconds 1o remove associated blood and blotted
dry with filter paper before homogenizaiton. Gum
and salivary glands were cut into small pieces. Al-
ter washing, 4 parts (4 ml) of 1% phosphate buf-
fer, pH 6.0 were added 10 1g of tissue. The man-
dibular and maxillary bones were dissccted [ree
from soft ussue, washed in physiological saline to
remove the blood and ground into small fine piec-
es. After weighing, 5 pants (5 ml) of 1% phos-
phate buffer were added 1o 1 g of tissue. All speci-
mens were homogenized and the resulting
mixtures were stored at 4°C for 18 hours (o ex-
tract the respective antibiotic, then centrifuged at
1500 rpm for 15 minutes. This method was car-
ried out as described by Akimoto et al. (1982).
The plasma and resulting supernatants were as-
szye 10 determine the concentrations of antibiotic.

Ampicillin, cefotaxime and clindamycin concep.
trations in the collccted blood and tissue samples
were estimated by microbiological assay tech.
nique described after Bennett et al. (1966) using
Micrococcus luteus (ATCC 9341) for ampicillip
and clindamycin and Staphylococcu aureus
(ATCC 29737) for celotaxime as he test organ.
isms. Standard blanks from tissue and bone sam.
ples were prepared.

RESULTS

Following a single oral adminisration of ampicil-
lin (25mg/kg. b.wt.), the plasma level concentra-
tion after 15 minutes was detected (2.766ug/mi)
and continued 1o increase therealter to reach its
maximum concentration (10.168 ug/ml) after 3
lhours. No amount could be detected 24 hours fol-
lowing ampicillin administration (Table 1). The
mean ampicillin concentration in plasma follow-
ing a single i.v. injection was 96.849 ug/ml after
15 minutes. This value decreased gradulally till
rcached its minimum concentration (0.372 ug/ml)
after 12 hours post-injection.

Cefotaxime concentration in plasma after a single

Tabie (1): Concentrations of ampicillia, cefotaxime and clindamycin in plasma (pg/ml) of rabbits afier a single oral, intramus-

cular and intravenous admiaistration (X = S.E, n=3),

Ampicillis concentrations (ug/ml) | Cefotaxime concentrations (ug/ml) Clindamycin concentrations (pg/
Time after after single alter single ml) after single
sdminira
tiun Oral lutravenous Intra muscular Intravenous Oral Intravenous
adminisurstica injection injection injection administration injection
15 min 27660016 | 96.845:0.528 23.404:0.036 95.228:0.09) 0.52020.014 21.520=0.014
M min. 360300611 | 74.406203)) 29.626.0.078 72.538:0.048 0.828:0.008 10.933=0.019%
45 min. 42630031 | 57020120635 345420006 §2.602:0,067 1.42820.023 1.251:0.026
1 br. E012:0036 |42.494:0934 19.598.:0 000 40.748:0.086 2.21720.020 0.947=0.015
1.5 br, CEO20UI8 | 263085.04)2 28674:0.066 11.504:0.008 1.803:0.014 0.750:0.012
2 b, BO23:00M |20914.05812 2046840021 1028610021 | 13830016 0.608:0.009
3 hr. T ICB0.841 | )13 610:0354 1A 0049 6.368:0.023 0.880+0.006 0.556:0.005
4 hr. T 4960 042 | B 48,0278 A4 0040 1.654:0.019 0.364:0.007 0.519:0.008
5 hr. 475420022 |6 1006200 2208:0012 L 144:0.004 0.3600.007 0.424:0.004
€ hr. leléeb 032 | 3922:0.009 0980 G5 053040010 0.223:0.003 0.329:0.003
1 hr. Silabuin PRLIE PR AV Lus 02220007 0.14720.002 0.261:0.002
Bhir. L2IS26.00% | | 15,0089 02020 004 2 - 0.20620.002
12 hr. 0112:0020 | 03120012 : e =

- 2 Non-deicctabile
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LM anpection (SO mp kg bowe) was 234040 up/ml
at 1S minutes and tended to increase to ils maxi-
mum concentration (39 SO8 ug/ml) an hour post-
inpection. Then started to decreased pradually till
it reached s Jowest detectable level (0.202 ug/ml)
at § hours, (Table 1) Following a single i.v. injec-
von of cefotavime, the plasma level was 95,228
ug ml afier 1S minute then decreased gradually to
reach s mimmum concentration (0.222 ug/ml)
after 7 hours postanjection,

The chndamycin concentration in plasma after a
single oral administration was 0.52 ug/ml after 15
mirutes and its maximum concentration ‘was
2.217 ug'ml at 1 hour. The drug concentration de-
creased gradually to the lowest detectable level
(0.147 ug'ml) after 7 hours post-administration.
The mean clindamycin concentration in plasma
following a single i.v. injection was 21.66 ug/ml
after 15 minutes. This highest level tended 1o de-
crease gradually till reached its minimum concen-
wation (0.206 ug/ml) after 8 hours post-injection.

The mean ampicillin concentration ratios of the
oral and paraoral tissues to their plasma concen-
trations (after a single oral and i.v. administration)
are presented in Fig. 1. The highest concentration
of ampicillin was found in the sublingual gland.
And maxillary bone the peak mean concentrations
of ampicillin in different oral and paraoral tissues
were reached at 2 hours following oral administra-
tion. The mean concentration ratio of parolid,
mandibular, sublingual glands, gum, mandibular

and maxillary bones to their plasma concentrai-
tons at the time of peak tissue concenttration fol-
lowing oral administration were 0.442, 0.541,
0.54, 0.536, 0.229 and 0.267, respectively. Ampi-
cillin was not detected in oral and paraoral rabbit's
tissues 24 hours after single i.v. injection.

The mean cefolaxime concentration ratio of the
oral and paraoral tissue to their plasma concentra-
lions alter a single i.m. and i.v. injection are pre-
sented in Fig. 2. The highest concentrations of
cefotaxime were found in sublingual gland. The
peak mean concentrations in different oral and
paraoral tissues were reached at 2 hours following
i.m. injection of ccfotaxime. Cefotaxime was not
detected in any oral or paraoral tissues from rab-
bits 8 hours after a single i.v. injection.

The mean clindamycin concentration ratio of the
oral and paraoral tissues to their plasma concen-
tration after a single oral and i.v. administration
are presented in Fig. 3 The highest concentrations
of clindamycin were found in the maxillary bone
(1.83 up/g), parotid gland (1.343 ug/g) and man-
dibular gland (0.90 ug/g) at 2 hours after oral ad-
ministration. Clindamycin was detected only in
gum, mandibular and maxillary bones for up to 6
hours aflter i.v. injection, and for up to 4 hours in
the parotid, mandibular and sublingual glands.
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Fig. 1: Mean concentration ratio of oral and paraoral tissues to plasma of rabbits following a both single oral and V.
administration of amplcillin (25 mg/kg Loody weight).
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Fig. 2: Mean concentration ratio of oral and paraoral lissues to plasma of rabbits following a both single oral and Ly
administration of cefotaxime (50 mg/kg body weight).
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Fig. 3: Mean concentration ratio of oral and paraoral tissues to plasma of rabbits following a both single oral and 1.V
administration of cefotaxime (16 mg/kg body weight).
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DISCUSSION

There are few studies on the time-course changes
in the concentrations of antibiotics in human or
animal oral and paraoral tissues after a single oral
or intramuscular administration (Akimoto et al.,
1985a). In this respect, Akimoto et al., (1962),
found that, antibiotic concentration in tissue is
generally related to the vascularity of the tissue.
Hock and Nuki (1971) have also reported the vas-
cular changes between noninflamed and inflamed
oral tissues. Since inflamed oral tissues, such as

. pericoronitis or chronic gingivitis, have greater

34
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vascularity than noninflamed gingiva, these tissu¢
receive a higher concentration of ampicillin. I
the present study, normal healthy rabbits were
used to show the variations of antibiotic concer
trations in oral and paraoral tissues.

The concentrations of ampicillin, cefotaxime and
clindamycin peaked at nearly identical times, ap
proximalely 2 hours after oral, i.m. and oral ad
ministration, respectively. Similar results were ¢
ported by Walker ct al. (1981), Akimoto ct 3+
(1985a; 1985b; 1986 and 1990) and Frank et 2k
(1990) in man after oral administration of cli®
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damycin, ampicillin and ampicillin derivatives.
Highest tussue to plasma ratios of mean peak drug
concentration was found in the sublingual gland
aftet a single oral and f.m. administration of ampi-
aitlin and cefotaxime, The poot tissue distribution
for ampiaillin and cefotaxime in the present study
as compared with clindamycin could be due 10 the
poor liprd solubility, relanvely low pka and vol-
ume of distribution (Vi) of these drugs, These ie-
sults were consistent with those previously report-
ed by Akimoto et al,, (1985a, 1985b and 1986),

© Wildfeuer et al,, (1991) and Ramadan et al,, (in

) after a single oral administration of ampi-
cillin and its denvatives. On the other hand, the
highest ussue clindamycin concentration follow-
ing a single oral dose was present in the maxillary
bane (1.83 ug/p). Similar results were reported by
Brown ¢t al. (1990) and Budsberg et al. (1991) in
cats and dogs. The bone to plasma drug concen-
uations ratio for the 3 tested drugs of the maxil-
lary bone was slightly higher than that in the man-

~ dibular bone. Similar results were reported by

Akimoio ¢t al. (1982) in man after oral adminis-
tration of amoxicillin. Oikarinen and Malmstrom
{1972) also reported a difference of antibiotic con-
centration in the alveolar serum betwecn the max-
illa and mandible. The buccal and labial surfaces
of the maxillary bone in the region conrrespond-
ing 1o the teeth apexes have more porosity than
similar surfaces of the mandibular bone. This
could explain why the maxillary bone showed a
higher concentration of the tested drugs. Bysteclt
et al. (1978) reported equal peak concentration

- umes of clindamycin, in human mandibular bone

and serum following a single oral administration.

~ There are other factors leading to a wide individu-

al variation of antibiotic concentration n the

_ bone. Hansen et al. (1975) and kolczun et al.
- (1974) reported that the antibiotic concentration in

spongy bone was higher than in cortical bone fol-

.'.:_lawmg both oral and i.v. administrations. Their
. resulis indicated that bone tissue should be separ-

j;’:_'swd into spongy and cortical bone for the deter-
- mination of anlibiolic levels In the present study,

'f- the 5pcrimcn:. of bone were not divided

© Akimioie, ¥ , Kancho, K,
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