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ABSTRACT

A totat of twenty breed cows with dinical signs of respiratory disease wid Swslds
JSrom different farms in Alexandria clty were tnvolued n this study. Oxytetracyclin Hy-
drachloride (OTC} (Pfizer Egypt) bjected Uitramuscudar as a therapeultic dose of 20 nig/
ky body weight for three successive days. Milk samples were collected immediately be-
ore Jirst drug admintstration and then other 24,48,72,96.120.144.168, 216, 264, 312,
360, 408 and 456hr}.

All milk samples showed positive results for presence of (OTC) 24hr, after fust dose
with concentration value 3.05 +0.86 mg/nd of mitk and the concentration increased at
48,72,96hr then the level lowered 120 to 408 hr. tll not detected at 456hr.

As a result of bolling of mik sarnples at 100°C for 10 muwtes (OTC) residues de-
stroyed by heat. lts level significort decreased lo 2.633+0.61 mg/od qfter first day
Srom administration with reduction rafe (13.8) then lowered signilficantly wuh RR (30.5,
78.9, 81.2, 80.4. 79.3, 92.9} at 48,72, 96,120 and 144 hr. from first dose as a resudt of
holitng (OTT} levetl not detected from 216 hr till end of experiment with reduction rat
100% . ‘
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INTRODUCTION

In most of the livestock production system.
antiblotic are usually used for the prevention
and tieatment of anlmal diseases and to Im-
prove the eflicacy of anfimal production (Dipe-
olu, Along 2002 and Dina, Arowclo, 1881).
The most serlous objections to the pres-
erice of drug resldues in food Intended for
human consumption arlse as a conge-
quence of human health considerations. With
the extensive use of drugs in animals produc-
tion, resldues of the parent drug and/or me-
taholites have a high potental to be present

in the edible ardmal products. The public
" health slgnificance of such adulteration of
food supply (s determined matnly by the level
of the restdues and individual drugs they are
originated from (Boteoglou aud Fletouris,
2001).

Anubjotic represent the most Important
group of exogernous inhibitory factors in milk.
The most common being tetracyclines antibio-
tic are produced by Streptomyces spp. Is
known as broad-spectrum antiblotic with a
bactertostatic eflect (Pavilna, et al. 2003).

Mansoura, Vet. Med. J.

Oxyletrocycline has good activity agalnst
acule diseases cause by gram-posilive «nd
gram-negattve bacteria. included spirochete
gpecies. Actinomyces spectes and myco plas-
ma species., The anthuicrobial drug widely
used for the treatment of many acute diseascs
In ecows, sheep and goal, llke Oxytebracycline
are likely fo be Ul as residues in milk or
meal. Long acting fermulationi is an alerna-
tive to diseases therapy which nommally re-
quire two or three daily parental treatment fo
maintain an eflicacy level of anublotfc and to
prolong is circulating antibiotic concentration
of the aeting agent.

Anttbiotic residucg had great side effects
on public health which cause carcinogenicity.
Thomas, (1994} suggested thal there ix a
close assoclatlon between antibiotic resikiues
in food and breast cancer. @onifade and Baba-
tude (1998} declared that tetracyrline res:
dues wasg suspected to be carcinogenic by re-
actlon with nitrle producing nltrosamnie.
One study explained ihe mechanism of car-
cinogenteity of antlblotfc residues via dam-
aged DNA may ampllfy the abnormallty ol
{Brookets, 1980).
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Clubb (10886) revealed that severed antiblo-
tic residues has tmmunosuppression effect In
huntan by Interference with phagocytosts and
immunoglobalin synthesis beside elimination
of antigen. '

Continuous injection of milk or dalry prod-
ucts with high or even low doses of antibfotic
reskiues might indoce emergency reslatant
strains of microorganism drug resistanice has
& definite complication factor in medical treat-
ment especially young children (Martin et al,
1908 and FAO/WHO, 1009).

Recent studles suggested that contamtna-
tion of milk with a little antiblotic restdues tn-
hibit starter cultures of cheeses fermented
dafry products, interfere with acid production,
a high moisture content which resulls in poor
quality body ard texture, rapid proteolysis
and off flavour {Jensen, 1008, Heeschen &
Harding 1995 and Hubbert et al, 19886).

Kurlttu et al. {2002) used a luminescent
Escherichia coll strain for the specific detec-
tion of tetracycline residues in raw borine
milk, The detecton linits for tetracycline, ox-
ytertracycline, chlortetracycline, doxycline,
methacyeline, democlocycline were between 2
and 35 mg/m.

Analyzed (OTC) by Capolongo et al,
{32002) W edible tlssues (muscle, Hver, and
kidney}), of 18 turkeys were determined after
continuous admindstration of the drug for 3
days in drinking water at maximum rceom-
mended concentration of 400 mg/L by uslng
metal chelate affinity chromatography. They
reported that after 1 day of withdrawal, OTC
restdues were detected tn muscle and Ilfver af-
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fer 3 days after end of treatment.

Uno, {2002} studied the tissue distribution
and restdues depletion of (OTC) and oxolantt
acld (OA). The author concluded that, residu.
al (OTC) was reduced to 50-70 ug/ml in mus-
cles by usual method of cooking, baking and
frying. These results conflrm that the cooking
procedure could only reduce but not com-
pletely eltmmate these drug residues In
prawn.

The purpose of this study was to deter-
mine the presence of (OTC) oxytetracycline
residues In milk from cows with clinical signs
ol respiratory and mastiiis disease. being
treated with (OTC). Milk sample were tested
for (OTC} residues within the whole pertod
of antiblotic intra muscular treatment (3d) as
well as pertod aftcr drug administration, in -
order to determine (OTC) residues in milk and
also. to compare the effect of boiling of milk
on these restdues. HPLC method were used.

MATERIAL AND METHODS
Twenty breed cows with clinical signs of
resplratory diseases and mastitls from differ-
ent farms in Alexandria clty were Involved in
this study.

oxytetracycline hydrochloride {OTC) long
acting (Pfizer Egypt) infected Intramuscular at
does of 20mg/kg body weight for three suc-
cessive days,

Milk samples were collected {mmediately
before the first drug administradon (Q hr) and
then alter (24, 48, 72. 96, 120, 144, 168, 216.
264, 312, 408 and 456 hr) the withdrawal pe-
rod of OTC 1s 5 days.
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Equal volumes of fore milk from eaeh quar-
ter of the same cow were taken during milking
in the morning and in the afltermoon and then
mixed together, each sample was elassifled
into 2 portion one¢ part for deteetion of (OTC)
residues, and other part were bolled at
(100°C] for 10 minutes.

Mathod

Oxytetracycline residues tn milk samples.
were detected aecording to Jarunee, (2002)
using high performanee lguld chromatogra-
phy (HPLC).

Roagent

. Standard oxytetracycline 100%6.

II. Oxytetracycline hydrochloride pur-
chaaed {Plizer Egypt).

II. Solvents:

a- A cetonitric and methanol were HPLC
grade.

b- Mellvaine-EDTA-NACI buffer preparcd
according to the method (AOAC. 1997)

. {1997).

Apparatus

8- Refrigerating centrifuges,
I6R., Hettich Germany).

b- Vortex mixer (model G 6560 8. Genle
sclentiflc USAJ.

¢c- Water bath (model FEDIS, WTB Blnel-
er. Germany).

d- Thermocouple.

e- High performance Hquid chromato-
graph eonsists of a spectral systemn bi-
nary pump modcl PZ000, vacuum mem-
brane Pegasser, Aspecteral Dctector
model UV 2000 set at 350 Rheodync
7125 sampling valve with a loop and a
computer for control and handing.

(ljniversal
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RESULTS AND DISCUSSION

The results of HPLC analysis shown in Ta-
ble (1), Fig. (1), revealed that all milk samples
give positive resulls for presenee of (OTC) resi-
dues twenty-four hours after Ilrst dose of drug
administration. {3.0530.86 mg/ml of milk)
however average (OTC) concentralion in milk
increased at {48.72.96hr) from [Iral dose with
mean value of {4.60£0.80, 11.124+0.82 and
11.611.24 mg/m! of milk. Then. (TC) level
lowered at 120.144.168,216,264.312.360and
408 from first dose Uil not detected at 456 hr.
with respectively mean values (8.31:0.96,
4.03+1.01, 3.3242.02, 2.73+1.75. 1.66x1.06,
1.0840.68, 0.65+£0.39, 0.56+0.32 mg/ml} of
mitk. Form Table (1), Figs. (1.2,3) the highest
concentration level was observed at 96 hr al-
ter beginning of therapy (withdrawal time 5
days). Our results were {nagreement with that
of Pavlina, et al. (2003) who reported that
the highest average concentration of 195.86
mg OTC mg kg was detected by HPLC micthod
5 days after the first drug administration.
Jarunee {2002), reported that all milk sam-
ples showed positive results for presence of
amtibiotic residues (OTC) twenty four hours
(7.3 mg/ml) after first drug administration
and showed the highest concentration level at
96~120 hr (withdrawal 5 days). Cinquina et
al., 2007 reported that the withdrawal {inie
for long acting (OTC) in goal (8 days) and in
sheep milk {7 days).

Moemare ot al (1996) revealed that (OTC)
was detected in milk of all cases during treat-
ment &t madmum contentration ranging
from 47 to 1.800 | 91.kg (ppb). rulation of
(OTY) residues after the last Infusion ranged
[rom zero tolddhours (6 days). milk obtalned
from cows that are treated for retained (etal
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membranes by Intra uterine tnfusion of (OTC)
may contain the drug for variables lengths of
time. Milk should be discarded to avold legal
residues.

Rule, et al. (2001) determined the two
cornmercial preparations of axytetracycline
[OTC) the pharmacokinetic behaviour, the
presence of detectable milk residues and the
penetration of milk of OTC administered by
intravenous (IV} and Intramuscular (M)
routes in goats producing milk. The authors
concluded that, the presence of detectable
resiiues In milk indicates that milk should
not be used for human consumption for 2 and
3 days after admintstradon of conventional
and long acting formulations, respectively.

Scholibaum (1690) Investipated the fae-
{ors responsilile for antiblotic contamination
of milk he found that 58% and 41% of tested
samples due to post secretion and secretory
contamination, respectively. Buth {1882) ob-
served that the use of (ntrmamary infusion
antiblotics constituted 92% of secretary con-
tamination. Treatment of masttic cases with
penicilin G intramammary assoclated with-
drawal Hme ranged from 2-18 days due fo
slow ellmination of antiblotic by certain lac-

tating cases.

Kurek et al., {1882) noticed that quantta-
tive detection of penleiltin tn bulk mitk sam-
ples (0.025-3-1/u/ml) was more than those
obtained from Individual

Jacques ot al. (1998) reported that one of
973 milk sample was suspect for tetracycline
residues by means of B. Calidolactis tube tesl
as well as by the receptor assay B other sam-
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ples were also considered te be posilive.

Boiling {t I8 of some interest o detcomume if
resldues of antibiotic can be destroved by
cooking procedures. The effcet of heating al
100%C f(or 10 min. on OTC resldues was
shown In Table (2). Fig. (1,3}.

Our result showed that there were slgnilfi-
cant deference at (p<0.05) between non heat-
ed and heated sagples. OTC congcentration in
heated milk was (2.63£0.61 mg/ml] of milk
after 24hr from drug administration witlh re-
duction rat 13.8%. Level of (OTC) residue was
3.2+0.83 at 48 br and 2.62+0.44 s 72 hr,
2.31+0.32 at 96hr after boiling with highly
stgnfficant reduction rat (RR) 30.5. 78.9. 81.2.
respectively. Level was decreased lo 163+
0.35 at 120 hr, 90.0+0.54 and 0.2220.13 at
144 and 198 hr. ull pot dctected at 216 hr.
from first day of drug administration, with
signiflcant reduction rate (80.4. 79.3. 92.9)
Table (2}, Fig. (3).

A few reports have been published about
the effect of heating on the siability of OTC in
milk. Jarunee, {2002) evoked that there were
significant deference in (OTCJ. (TC) concentra-
tion as a result of milk healed to 63° for 30
minutes with reduction rate of [OTC) spiked
in milk at 200-300 ppb were 86.77 and 19.63
respectively and (F1'C was Completely reduced
by 180 min. at 71°C indicating that longer
heat or sever hcating was required to reduce
antibiotic residues in inilk.

(OTC) are slmilar to other antlblotics in
their distribution and activily, Scheibner
{1972) concluded that high concentration of
peniclilin G and oxytetracycline were com-
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pletely in activaied by an hour heating at
20°C,

El-8herhini, st al., {2003}, shaowed that
thermal degradation of penicillin by pasteurt-
zation (63°C/30 mnin), boiling (100°C/5min)
and sterizattons 121°C/min were 40%,60%
and 91% respectively.

The rate of Inactivation of antiblotic by
heat and pasteurization nearly similar that
was reported by Konscy (1978). Other inves-
tigators found that thermal inaetivation rate
of peniclilin ranged from 8 to 26.5% (Tropilo
et al., 1985 and Abd El-Alim et al.. 18984). On
the other hand {ew studies coneluded that
penteillin was not in activated by pasteuriza-
thon ar drying.

Adel and Willlam, (1994): Reported that
when ment was packed In a sausage casing
and cocking in bolling water, {OTC) was re-
duced 85% 11 30 minutes. Microwave cooking
te well done {no red color) required of minutes
gave a fInal temperature 98-102° and reduced
level 609 from control. Frying required 8 min-
ules with nal temperature 819C resldues re-
duced to 17.3%. Degeneration was related to
final temperaturc reached. which was higher
from microwave eooking or for bolling than for

frying.

Our result of thermal inactivation of antibt(-
otic by bolling nearly simllar those reported
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by Hamann et al., (1878). Theyv observed that
boiling was (nactivated penicitlin with high
percentage (859%) a lower percenlage ol Lher-
mal tnactivation was stated by teopilo et al.,
{1986).

Administraion of antiblotie o lactating
cows for treatment or prophylaxis lead to
transferring of drug restdues or their imetabo-
lites to hurnan through consumption of con-
taminated milk or dairy products. ‘These anti-
biolics may be found as it i3 or may present
as metabolites with a modificd struelure and
quit diiferent in pharmaco-toxicological prop-
erties of antiblotic. Tetracyclines mainly ab-
sorbed from upper small intesline. Divatenl
calcium of milk and dairy products interfere
with thelr absorption. As a rezuit of clelalion
with calclum they tend to be deposited 13 the
growth zone of teeth causing unpleasant pig-
mentation {luorescence, yellow. brown discol-
ouration).

This result also suggested that boiling for
10 min. of milk could caused a reduction of
drug residue but it did not completely elimi-
nated.

Shahani (1997). studled heat stability of
drug residues in milk and reported that O71C
was less lweat stable than CTC and both
were not completely reduced by 30 min. al
62 and 71°C only 23.6-35.8% reduction for
QCT.

Vol. X, No. 1, 2008
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Table (1): Oxytelracycline residues (mg/ml of milk) in cow’s millc aftec
intramuscular sdministration at 2 dose of (20 wmg/Kg B.W.) fo

three successive days.

Period sfter OTC Administration | o Befb:::ilm MeaniSE
24 hr. 1.561 4.541 3.05+0.85
48 hr. b 296 6.0435 4602090
Tihr. 9.706 1253 11.1220.82
96 hr, 9.39 © 14.0} 1161124
124 hr. 6.63 9.96 8.3120.96
144 hr, 2.28 .79 4, 031,01 1
168 hr. 0 5982 3.32=2.02
216 hr, e 599 2.73£1.75
264 hr. ¢ 3.643 1.664).06
312 br. 0 2.32 1.08+0.68
364l fir, 0 1,345 0.6530.39
408 hr. 0 1,09 0.364£0.32
456 hr. 0 0 010

» Statistically significant at p < (.05 3 Siatistically significant at p < 001

Tuble (2) : Effect of boitlag an tetracycline residue (mg/ml of milk} afier
intremuscular pdministration at dese of (20 marke B.W) flar
three successive days,

—
Period after OTC Alter bolling [

Adminigtration win | max | MeandSE | R -text

24 hy. E 157 | 369 : 2632061 138 1 .696
48 kr. 1.763 | 4.63 3.20+0.83 30.5 11,977
72 Br. 2.031 13469 | 2624044 | 789 | 20.149**
[ 9%hr. 192 | 295 | 2.31+0.32 | 81.2 | 10.136%*
120 hr. 1.021 12239 | 1.63%8.35 80 4 11.056%¢

t44 hr. 0 1.864 | 0.9020.54 7935 6.574*

168 hr. 0 6.450 | 0.22+0.13 | 929 1.640

. 218 he. 0 0 020 100 1.558

264 hr, 0 0 040 160 1.562

312 br. D 0 00 160 1.602

360 hr, 0 0 010 100 1.668

408 hr, a0 [ oz6_ [ 106 T 1.7%6$

456 br. 0 i) 0x0 [ (13

o ———
® Statisticadly significant of p < 005 ¥ Statistically significant al p <001 R.R: Reduction raf.

117
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Figare (1): Oxytetracycling residues nnd the effect of bolling in cow’s
milk after fntravinscular sdministvation st a dose of (20 mg/Kg B.W.) for

three successive days
M
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Figure (2): Chromatograph of standard oxytefracyclin (mg/ml)
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Figure (3): Chromatograph of axytetracycline concentration mg/ml of milk afier 24 hr
- from first day of drug administration
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Figore (4): Cbromntograph of oxytetracyclin concentration after bolling of milk at 24 hr
from drug admialstration.
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