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SUMMARY

Thirty Balady rabbits of both sexes (Weighing
1.5-2 kg.B.Wt.) were used for studying gentami-
cin and netilmicin residues. The effects of heat
treatment and freezing on the presence of these
residues were also studied. The drugs were inject-
ed 1/M (6 mg/kg B. Wt.) daily for 7 successive
.days. Animals were slaughtred at different inter-
- vals, samples from shoulder, thigh and back mus-
cles, heart, liver and kidneys were examined mi-
crobiologically for detecting the residues. Parts
from samples of the animals containing the high-
est amount of residues (slaughtered at 12 hours af-
ter treatment) were boild for 45 minutes and lest-
ed for the presence of residues, while the rest of
" these samples (12 hours) were freezed and exam-
ined weekly for the presence of the tested drugs.

It was achieved that traces of gentamicin or netil-
micin residues could be detected in the muscle
samples up to 24 hours post last injection (0.17,
© 0.13 ppm respectively). The residues also disa-
peared by boiling the samples for 45 minutes and
also by freezing for one week . The least amount
of residues were detected in the heart (0.07 ppm).
- Liver samples of both drugs contained higher lev-
els of residues that disappeared after 48 hours fol-
. lowing drug injection (0.3 ppm). Kidney samples
- of both drugs showed the highest level of residues

‘which disappeared after 4 days for gentamicin
- (0.75 ppm) and 5 days for netilmicin (0.9 ppm).
Moreover, boiling of kidney or liver samples [or
- 45 minutes did not destroy the residues complete-

“ly. Furthermore, freezing for 3 months also failed
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to destroy the residues in the kidneys.

It is concluded that gentamicin and nelilmicin
were highly concentrated in the kidneys followed
by the liver while taces were present in the mus-
cles which disappeared after 24 hours of injection
and by boiling.

INTRODUCTION

Antibacterial agents are widely used for prophy-
lactic and treatment of various diseases in ani-
mals. Gentamicin and netilmicin are aminoglyco-
side broad-spectrum antibiotics from species of
Actinomycete micromonospora (Goodman and
Gilman's 1985).

Gentamicin is aclive against a large number of
gram-negative and gram-positive bacteria spe-
cially Pseudomonas, Proteus and Klebsiella-
Enterobacter species which are not sensitive to
other antimicrobial agents. Therefore, gentamicin
is used for treatment of urinary tract infections in
man (Howard et al,, 1971) and aniamls (Ziv et al.,
1980).

Netilmicin is one from the latest aminoglycosides
to be marketed. Its antibacterial activity is broad
against aerobic gram-negative bacilli. It is not me-
tabolised by the majority of the aminoglycoside
inactivating enzymes, and it may be active against
bacteria that are resistant to gentamicin
(Panwalker et al., 1978).
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Residues of antibacterial drugs in edible tissues of
food producing animals represent serious problem
for human being consuming such tissues. Hyper-
sensitivity and development of bacterial resistant
strains are among the hazards of antibiotic resi-
dues (Williams, 1974).

The purpose of the prosent work was thus initiated
to through a light on gentamicin and netilmicin
residues in the rabbit tissues. The effects of heat
treatment and freezing on these residues were also
investigated.

MATERIAL AND METHODS
Drugs:

Gentamicin sulphate (Garamycin)® and netilmi-
cin sulphate (Netromycin)® injections obtained
from Schering corporation- New Jersy U.S.A.

Animals and experiments:

Thirty clinically healthy rabbits (Balady bread) of
both sexes weighing about 1.5-2.0 kg. B.wt. were
used as experimental animals throughout this
study. They were kept for 15 days under well hy-
gienic conditions and fed on barseem barley, con-
centrated mixture in a pellet from free from any
antibacterial agents and water ad-lib. Two rabbits
(control) were slaughtered and tested from the ab-
scence of any antibacterial residues, then the rest
of the rabbits were classified into two equal
groups. The 1st group was given gentamicin,
whereas, the 2nd was administered netilmicin.
Both drugs were given intramuscularly at a dose
of 6mg/kg B.wi. in two divided doses every 12
hours intervals for 7 successive days. Two rabbits
from each group were slaughtered at 12, 24, 48,
72, 96, 120 and 144 hours after the last injection.
Shoulder, thigh and back muscles, heart, liver and
kidneys were obtained from each rabbit at slaugh-
tering time. The samples were kept in plastic
marked containers at -10°C in freezer for assaying
the residues.
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Detection of the residues:

The method discribed by Bogaerts and Wolf By,
sels (1980), was used for detection of the antib,
tic residucs in rabbit tissues and organs usingp
cillus subtilis BGA strain on nutrient agar medi
pH 6,8.

Interpretation of the resutls:

Inhibition zone > 2 is considered + ve
Inhibition zone 1: <2 is considered suspecious
Inhibition zone < 1 is considered -ve.

Effect of heat treatment:

Part of the samples containing the highest amo:
of residues (12 hours post treatment) were boi:
in distilled water for 45 min. and used for dete
ing the drug residues.

Elfect of freezing:

The rest of all samples (12 hours post treatme:
were kept at -10°C in freezer and examined wes
ly for detecting residues for 3 months.

RESULTS

Table (1) and (2) revealed that gentamicin and:
tilmicin residues in the muscles and the heart p
ly disappeared after 24 hours post administratk
in liver after 48 hs, while in kidneys residues
gentamicin and netilmitin were present up to 42
5 days, respectively post last injection.

Tlie result also showed that boiling of the samg
containing high levels of residues (12 hs
trcatment) destroy the residues completely in?
samples except in kidneys and to some exteal’
the liver (Table 3 & 4).

After freezing the samples of muscles and org
containing high levels of residues for 12 wed
the residues of both drugs continoued only-ia_i
kidneys to the end in effective concentrs®
(Table 5 & 6).
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Table 1t Mean Inhibition xones in mm. of gentamicia intramuscularly injected into rablats (6 mgkg Blwt daily
for 7 successive days.

- —
Hoers Control 12 21 48 72 % | 120 144
Pl
Samples 6 |8 6| 8|68 6 B| 6 |4 6| 8| ¢ a|l 6 ]
Shoulder m. 00 |00 |15 | 25|05 |15 |00 [1.0 |00 |00 |00 |GO |00 | 66| 06 |00
Thigh m. 00 Joo J10 |15 [os |10 |00 |05 |00 |00 |00 [06 |00 [ GO | 06 (00
Back m. 00|00 (20 |25 |10 |15 |05 |10 |0O |00 |00 |00 |60 | 60| 00 |60
Heart 00 |00 |05 | 1000 |05 |00 j00 J0O0 (00|00 00 |00O| 00 006 |06
Liver 00|00 |d0 |35 20 |25 |10 |20 |05 |10 |00 0D |00 | 0.0 ) 00 (00
Kidaty 00 |00 |80 [100]|60 {90 |55 |65 |35 |40 {20 |25 (05| 1O | 0.0 |00
m: muscles

Table 2: Mean inhibition zones in min. of netilmicin intramuscularly injected late rabbits (6 mg/kz. B/wt.) daily
for 7 successive days.

Houn Contrel 12 24 48 72 56 ( 120 144
PH 4 ‘
.. ¢|s | s|lslels] 6] s|6|sic js/c6 R
|
Shostderm. | 00 |00 |15 [2010]10] 00| 05 |0o |00 fes [00 |65 | a0 |00 | on
m. 00 oo | o8 |10]oo]os ]| 0o} 00 {00 |60 |00 |00 05|00 |00 | 00
m. 00|00 | 15 |20]|08 |10 ]| 05] 00 |00 |00 |co |oo |ea |62 |00 |00
Heart 00 {00 | 00 [10]00]os | 00| 00 o0 |6e oo Joo e |29 oo | o0
Liver 00 |00 |30 [35(20[3.0 | 15| 20 {1010 |60 |06 |65 |60 |00 |00
Kidney 09 0.0 | 100 [12.0|80 |100| 7.0 | 90 |50 | 7.0 {40 |56 | 2.0 |30 | 10 | 15
m: muscles
Tabie 3: Effect aof boiling for 45 minutes on gentlamicia Tuble 4: Effect of boiling for 45 miautes on petilmicia
residues in rabbits slaughtered after 12 Lours residucs in rabbits slaughtered after 12 hours
post drug administration for 7 days (mean ia- post drug administration for 7 days (mean in-
i hibition zones in mm). hibitios zoaes in mum).
Treatment Defoure boiling Afier boiling Trealn:ent Before boiling Aller boiling
PH Pll
Sampies ¢ B v ] Samplay ¢ ’ ¢ s
Showider m. 1.5 15 0.0 0.0 . 1.5 0 0.0 0.0
Thigh m. 16 1.5 | oo | os Shoulder ra. 0.8 10 00 | oo
Back m. 20 25 | oo | oo 'I'l‘““' m. L5 3 00 | oo
Heart 0.5 10 | oo | o0 ek m. 0.0 1o | 00| g
Liver 30 35 | 10| 20 :_’m? 3.0 35 20 | 10
Kidory LR 100 20 3o Kidaey 10.0 120 30 | a0
Hi! s les
L ] ! '
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Table §: Effect of frt‘tliﬂl'. on gtnh"“itin residucs in rabbit S:Il“plts {mfaﬂ inhibition zones in m.m].

Weeks 0 1 2 3 4 5 6 7 8 9 10 )
618 |68 6|8 |68 |c[s[c[8[c]|s[e|[B8]6 |8 |6c|8]6]8 [6]s
Samples
Shoulderm. | 1.5} 25§ 10]20/1.0]1.5]05] 1.0]0.0{0.6/ 0.0]0.0 j0.0] 0.0]0.0 0.0 0000 [0.0]0.0]0.0] 0.0]0.0]04
Thigh m. 10l 1.5 o510 00]05] 0.0} 00|00]ve]oo]oe]|00]vo]00]00]00]00 |0.0(0.0]0.0]0.0]0.0]0s
Backm. 20l 25 11.0120]05]1.0] 0.0} 0.0/00]0.0]00]0.0]0.0]00]00]00]0.0]0.0 [0.0]0.0]0.0] 0.0]0.0{0y4
Heart 05| 1.0 10505 ]0.0]0.0]0.0]0.0/00]0.0]00]00]00]00]00{0.0]00]00 [0.0/0.0]0.0] 0.0]0.0]{0y
Liver 30035]25(25]20/25]15|20]1.0]1.5]05|05]00]0.0]0.0{0.0)00]00 (0.00.0]0.0] 0.0}0.0{04
Kidney gol100l75190]70/85]70|85|65|7.560|7.0]|6.0]65|55|60]50(60 |4.5|5.0[4.0] 5.0]35|4
m: muscles
Table 6: Effect of freezing on netilmicin residues in rabbit samples (mean inhibition zones in m.m).
Weeks 0 1 2 3 4 : £ 11 8 9 | 10 T
PH
6 |8 |6|8|6|8 |6|8]|c|8|6|B8|c6|8|c|8|6|8|6)8|6]| 8] 6]
Samples
Shoulder m. 15| 2¢ [10]1.5]05] 1.0 [0.0{05]0.0{0.0]0.0]0.0]0.0]0.0]{0.0]0.0{0.0]0.0(0.0]0.0/0.0/0.0]{0.0] 04
Thigh m. 08) 1.0 (05]|08|05]|05 |0.0)0.0{00/]0.0|0.0|0.0]0.0]0.0]0.0|0.0{0.0]{0.0/0.0]0.0}0.0/0.0{0.0 l.ll
Back m. 15|20 |10]|15(05]|1.0|05]|05]0.0/0.0 |0.0]0.0]0.0]0.0{0.0]0.0/0.0/0.0/0.0{00]0.0{0.0]0.0] 04
Hean 00| 1.0 (0.0}05]|0.0| 0.0 |0.0/0.0]/0.0]0.0 |0.0]0.0]0.0]0.0]0.0]/0.0{0.0{0.0]0.0]/0.0{0.0]0.0]0.0]0i
Liver 30|35 |25)30]15|20|10]|15]0.0/|0.5 0.0 0.0]0.0]0.0f0.0]/0.0]0.0]0.0]0.0]0.0/0.0/0.0]0.0] 04
Kidney 10.0] 12.0 | 9.0 Il.l]l 8.0 |10-.5(7.5|9.0]| 70|85 |60 [8.0]5.5]|7.0|5.0] 6.0|45]|55]|4.0]|5.0]4.0]4.5] 35| 4¢
m: muscles
DISCUSSION portation of the rabbits from the farm to the

Nowadays antibiotics are used extensively in food
producing animals for prophylaxis and treament of
various diseases as well as for growth promotion.
Most of these antibiotics leave residues in the ani-
mal tissues and may cause hazards to human be-
ings consuming such tissues.

Gentamicin and netilmicin are aminoglycoside an-
tibiotics, they were injected into rabbits every
twelve hours for seven successive days for study-
ing their withdrawal time in the examined rabbit
tissues.

It was achieved that gentamicin and netilmicin
residues were 0.17, 0.13ppm in the rabbit muscles
respectively and disappeared after 24 hours of
drug administration. This result agrees with that of
Davies et al. (1984) who recorded that the concen-
trations of aminoglycosides in the secretions and
tissues were low, From the hazardous point of
view this time (24 hours) will be lost during tras-
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ket and in the market itself thus no hazard of
suming such meat..Morcover, boiling ofr
meat samples showed disappcarance of the
dues from the muscles. "thus it is safe fork
consumption if they were given gentamicin¢
tilmicin within their therapeutic levels.

The liver and kidneys showed higher conct
tions of the tested antibiotics (0.3 ppm for b
and 0.75, 0.9 ppm for the kidneys). This is?
uted to the role of the liver in the metabolis®
the kidney in the excretion of these antib’
Out results coordinate the results of Chish?
al. (1968) who recorded that gentamicin w&
centrated in the urine. Nunnery and Riley |
and McCracken et al. (1971) reported that g¢
icin was excreted and concentrated in man ¥
Moreover Mariel et al, (1972), Luft and
(1974) and Bush et al. (1981) found that th*
was concenltraled in the kidney of differe?
mals. Goodman and Gilman's (1991) repoi®
the aminoglycosides are excreted almost ¢
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by the glomerular filteration.
iy |

A )

In odr work gentamicin and netilmicin disap-
- pearet! from the liver samples after 48 hours while
Cin the Kidney samples after 96 and 120 hours re-
“spectively.

Unfottunately the residues in the liver and kidney
samp\cs of both tested drugs did not disappear
! _cm'np\clcy by boiling for 45 minutes. This may be
due 1o the higher levels of the residues which rep-
resented by the large inhibition zones in the Kid-
ney and liver samples in comparison (o muscle
~samples. Thus Kidney and liver containing gen-
~tamigin or netilmicin residues are unfit for human

consumption except after 4 days of geatamicin ad-
~ ministration and 5 days for netilmicin.

The residues of gentamicin and netilmicin disap-
peared after one week of freezing in the muscle
samples. This result may be due to the little
~ amount of these drugs in the muscle (up to 0.17
ppm) thus their residues were rapidly disappecared.
On the other hand the residucs in the kidney sam-
ples did not disappear even after 3 months of
freezing this may be attributed to the concentra-
~ tion of these drugs in the kidney (up to 0.9 ppm).
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