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ABSTRACT

Rty tow apparently healthy one day old. At fourth week of age chicks were used in
this study injected tntramuscularly with norfloxacin at a dose of 5 mg/Kg body weight
Jor 5 successive days for delection of norfloxacin residues, eight broilers were slaugh-
tered on (15¢, 3rd, 5, 7th and 9th day) after last dose. Muscles (breast, thigh) fat. liv-
er and gizzard were examined bejore and after boiling {100°C for 3(} minules) for deter-
mination of norfloxacin residues and siudying effeci of heat (realmen! on ils
persistence, and samples from muscles (breast, thigh) fat liver and gizzard of 12 broil-
ers were exainined before and afler freezing at -18°C weekly for quantitative determi-
nation of norfloxacin residues using HPLC. The results showed that norfloxacin highest
concenlration level was delected in breast muscle at IS day from last dose (39.21 +
3.012 ug/g) and decreased till nol detected at 9th day followed by tiver (27.23 + 2.321
ug/g) and fat 25,15 + 1.951 ug/g) and i(s level was showed significant decrease at (P
< 0.05) il not detecled at Yih day. Lowest conceniration level showed in Gizzard and
thigh (17.32 + 1.615 and 12.5 + 1.033 ug/g) and not detected at 7 day.

Regarding (o the effect of boiling of the dniuy residues in breast muscle at 1st dayy, it
is evident that norfloxacin concentration were decreased from (39.21 + 3.012 {0 10.57
+ 0.89 ug/g). Such decreuse was detecled in the samples exarnined at the following

days untit disappeared at 72 day of treatment.

Meanwhile frozen breast muscle samples at -18°C showed significan! decrease af-
ter Is{ week and decreased (ill not detected at 5th week. (6.55 + 0.764, 4.833 + 0.828,
1.486 + 0.9682, 0.3 + 0.051ug/g) at 15, 2nd, 3d gth yeck respectively followed by fat,
liver (4.607 + 0.561, 4.230 + 0.42 ug/qg) decreased {ill not detected al 5ih weel.. Giz-
zard, thigh level were (4.230 + 0.42, 3.897 + 0.484 ug/qg) and decreased weekly till not
detected at 41 week.
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INTRODUCTION

The modern poultry industry uses much antimicrobial medicatlons to eontrol poultry diseas-
es or to tmprove their performance, some antiblotlcs are given to glve better weight gain, “feed
conversion and egg production. However, much medication are used without adequate consider-
ation and much are probably (n effeetive or even wasted. Quinolones are a series ol synthelic an-
libacterial agenls. The first of which was nalidixic acid intraduced in 1964. The first generation
guinolones Includes nalidlxlc aeid, oxolinic acid and {lumequine. They arc aclive against gram
negatlve organisms and their use is limited to the treatment of urinary and cnteric infeclion.
Further synthesis and investigation have given risc to sccond generation quinolones (fluoroqui-
noloncs) with extend antibacterial activity and includes enrofloxacin, ciprofloxacin, danofloxacin
and norfloxacin (Brander et al,, 1991).

Norfloxacin is a new synthelic antimicrobial agent of fluoroquinolone class. It acts principally
by inhibiting bacterlal DNA gyrase which is necessary for supercoiling of DNA to provide a suita-

ble spatial arrangcment of DNA within Lhe bactcrial cell Palumoba et al., 1993 and Shem & Ziv
1993).

The extensive use of these drugs during the whole life time ol birds glve rise to the problem of
drug residues. The "residue problem” is the focus of publie concern which Introduces a serious
and novel hazard 1o the human heings. Some of meat hygicnists dealt with some meat treatment

for withdrawal of antiblotic residue such as freezing and heating.

Coaoking or cold storage may alter the chemotherapeutic residucs in the edible tissues (Sarki-
sov & Eshov, 1972 and laonova & Zhecheva, 1897).

The present study was conducted to detect the possible residucs of norfloxacin in chicken tis-

sues and the effect of heating and freezing storage on norfloxacin residues.

MATERIAL AND METHODS
Material
1- Drug
Norfloxacin (floxatril 10%) (R)
Norfloxacin (floxatril 10% (njeelablc solution 100 ml-pantex [lolland B.V.).

1t is acllve against a wide range of Gram positive, Gram ncgative and Mycoplasma. Thc chemi-

cal name of norfloxacin is (3-quinolone carboxylic acld, 1-ethyl-6-luoro-1, 4-dihydro-4.0c0.7.1-
piperozinyl).
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* Chemical formula:
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Structural forrmula (After She n apd Ziv, 1293)

CaH9aFN4Os

* Dose: Norlloxacin (s available in an injectable solution to be given subeutaneously or Intra-

muscularly at a dose of 2.5-5 my/kg body welght. Eaeh mi solution eontains 100 wmig nor-

Maxaein.

I1- Experimental chicks

(1} Fifty-two apparently healthy, one day old chicks were obtained from El.Khahera {arm in

10t of Ramadan city.

They were fed on a balaneed coinmercial ration free from any medlcations and water was pro-

vided adlibjtum. All hyglenic measures wcre adopted as reeonimendcd. Temperature was adjust-

ed aecording to the age (star at 32°C and decreased 2°C each weck).

Methods

{1) All chicks were vaccinated against Newcastle discasc on 60 day of age and agaiast Gum-

bore discase on 15th day of age.

(2) At the 4" week chicks were injected intramuscularly with norfloxacin at dose of 5 mg/kg

(31

(4)
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hody welgbht for 5 successive days for detection of drug residue.

Eight brollers were slaughtercd on [15t, 3rd, 5th, 7th and 9th day) after the last dose.
Muscles (breast, thigh) faf, liver and gizzard and samples were cxainined before and alter
botling {100°C for 30 minutes) fur determination of norflloxacin residues and studying cf-
lcct of heating on its persisience.

Samples from muscles (breast, thigh] fat, liver and gizzard of twelve hrollers chicks (each
3 chicks represent one pooling sample). Samples frain breast. thigh, fat, liver and gizzard
were examined before [reezing and kept at -189C ihen examined weekly for presence of
norfloxaein residues. The time elapsed from the onset of freezing 1ill complete disappear-

ance ol the residucs was recorded.
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Detection of norfloxacin residues

Norfloxacin residues were determined using high performance liquid chromalography (HPLC}

knourc. Inc Germany, according to the method described by Groeneveld and Brouwers (1986).

Norfloxacin was extracted from samples with dichloromethane and 0.1 M sodium phosphate
buffer at pH 7.4 Chromatography was performed on an amino-exchange column with the maobile

phase and tcsted using UV detector, UV absorbance was monitored al 278 nm.

Into 2 10 m! extraction tube of 1 gm of lomogenized tissue (Breast, thigh, fat, liver and glz-
zard) and 1 ml of 0.1 M phasphate buffer pH 7.4 werc added. After adding 5 m! dichlorome-
thane, the tube was stoppercd and gently shaken at 100 cycle/min for 10 minutcs and centri-

fuged at 4000 rpm for 10 minutes at room temperature.

After removing the aqueous layer. the organic laycr was transferrcd into another tube and

dried under nitrogen at 50°C.

The residues were dissolved in 1 ml mobile phasc using a vortex mixer and sonication, before

HPLC analysi.s. Depending on conceniration, 5-20 ul was injected.
Standard preparation

Noriloxaein standard solution was prepared from drug pure 100% Ly dissolving a weighed
amount of drug in distilled water to 1nake stoek solution.

Statistical analysls

1t was carried out according to Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

Residues in meal of animals and poultry forms a great problem facing food hygienists and
constitute a real hazard to human consumers in the reccnt ycars. These restdues are responsi-
ble for inducing allergic reactions such as urticaria, eczema and other forins of dermatitis as well
as increasing resistance ol pathogenic microorganisms in man. In addition to their harmful cf-
[ects on the microflora and consequently the produced vitamins (Mol, 1971). Growth promoters
are mostly given during the whoie lifc time, while propbylatic and therapeutic regimen of antibio-
tics are given only for a short period {(Van Schothors et al, 1978). Organs such as liver and kid-
ney, remove residual drug and pgreatly reduce the content in meat. These organs and lissucs are

tested for detecting drug residues (Glott et al, 1979).

In the present study, norfloxacin administered intramuscularly ta chicken at dose ol Smg/Kg

weight for 5 suceessive days. Tablc (1) rcvealed that the highest concentration level of norfloxa-
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cin was detected in breast muscle at the 15! day from administration of last dose (39.21+3.012
ug/g) and its level showed significant decrease (P<0.05) In the 374, 5th and 7th days till not de-
tected at 9th day (22.52+2.351, 9.85+0.835 and 0.23+0.016 ug/¢) respectively. The effect of boil-
ing (100°C for 30 minutes) showed significant decrease (10.567+0.889 ug/g) at Ist day and its
level decreased slgnifieantly (P<0.05) in 3rd and 5th till not detected al 7th day (5.863+ 0.651,
1.210+0.629 ug/g) with reduction percent respectively.

The effect of {rozen storage (Table 2, Fig. 6) showed signtficant decrcase at 15t week (6.55+
0.764 ug/g and its level decline 1l not detected at 5 week (4.833+0.828, 1.486 - 0.982, 0.3+
0.051 ug/g) at (2nd, 3rd and gth week) respectively. Then Iollowed by fat and liver at 150 week
(4.607+0.561, 4.230+0.421ug/g) and its level decline tlll not detected at 5t week. Norfloxacin
concentration lcvel in llver showed significant decrcase [Table 1, Fig. 3) till nol detected at gth
day (27.23+2.321, 137611 411, 1.447+0.695, 0.04+0.023 ug/g) Regarding the cfleet of boillng.
liver concentratlon level was decrcase at 1%t day till not detected at 7th day (5.830+0.320,
3.71340.663, 0.72+ 0.053, 0.04:0.023ug/g) at (18!, 3rd, 5th. 7UY) days respectively with reduc-
tion rate. Norlloxacln concentration level showed significant decrease in fal (Table I, Fig. 4) till
not detected at 7th day (25.15+1.951, 16.83 £1.223. 0.293 20.012 ug/pg) whille bofled fat sample
shawed decline in norilexacin .concentration level till not detected at 74 day (4.494+0.290,
16.83+1.233, 0.29310.012 and 0.04+0.473mg/g) at 18t, 37d, 5th apnd 70 day.

Norfloxacin level In frozen llver and fat revealed significant decrease (P < 0.05) till not detected
at 51 week. Table (2).

Lowest nortloxacin concentration was detected in (Table 1 & Fig. 1) at lsi day (12.531.033
ug/g) tollowed by gizzard (17.32+1.615 ug/g) showed significant deerease (P<0.05) till not detect-
ed at 7th day. Mcunwhile in boiled thigh muscles the concentratlon lcvel was (4.357+0.755 ug/g)
and dccreased till not detected at 50 day and In boilcd gizzard concentratlon level was
3.600+0.420 ug/g till not detected at 5th day.

Norfloxacin residues were gradually disappearcd with time elapsed {rom the onset of freezing
tll comiplete disappcarance alter 4th week in thigh (3.897 + 0.484, 2.623 £ 0.162 and 0.340 +
0.139 ug/g) and Gizzard (Table 2, Fig. 5) (4.230 £ 0.421, 0.436 £ 0,53, 0.251 + 0.420 ug/g.

Our resnlts are in agreement with Anadon et al (1995) they found that when norfloxacin was
adminlistered orally the coACentrann in hreast, fat, and liver was 0.05 ug/g on-the second day
after the end of dosing. Bergeron et al (1886) rcported that the concentration of norfloxacin in
kidney parenchyma was 4-12 (ines of Lhe serum concentration. Scheer (1987) reported Lhal in-
travenous injection of baytril showed highest concentration In live and kidney. Alesting (1990)

found that highest concentration were In liver, breast muscles. Elin, (1999) found that llver con-
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tains highest concentration of ciprofloxaciic followed by fat and 1nuscles where the residues dis-
appeared at 10th day vi »diiinistration of the last duse Elinstein et al (1994] reported that all
of the fuoroquinoloncs are wdll absorbed after oral administration fluroquinolones {(FQS) are
minima'ly protein bouad and widely distributed in bady tissues. Scheibner (1972) concluded
that hi;:h eoncentratioa of peniciltn G and oxytetracycline were complelely inactivated by an
hour heating at 90°C. A alable literatures are lacking any (igures concerudng the elfect of bail-
ing and (reezing of nunicxacin. Norfluxacin 1s Duoroquinolones and ave similar to antiblotics in
their distribution and acliviiy. Schelbner (1968) stated that licating of meat at 60°C for 60 min-
utes had no effect on anlil.jotic residucs, bur heating to 90°C migimized to some ealent the anti-
biotic activity. The antidiotic residues completely diappeared Innnediately if the meat was eooked
at cooking temperature for 2 niinutes. Chunha (1972) meationcd that normal methods of cook-
ing destroyed aureomycin and terromycin. Katz et al (1972) reported that cooklng of broiler tis-
sues and organs contaming chlorotctracycline residues converted the residues to isochlorotetra-
cycline which had no know.i biolagical activity., Vandenbrande et al (1972) staled that cold
storage ol mecat reduced the activily of penicillin residuc. Jukes (1973) concluded that cookiug
temperaturc destroyed chlarotetracycline residues in ineatl. Inglis and Katz (1978) recorded
(hat heating may causc soaic loss of the antibacterial activity of aminoglycosides. depending on
the sysiern in which healing was studled. O'brein et al (1981) studicd the effects of cooking and
cold storage on antibiotic residucs in meat. tbey recorded that cooking and cold storage caused
degradation of antibiotic. Nashwa (1983) reported that oral admimstration of tylosine 25 mé/Kg
b.wt. twice daily for 5 sncccessive days and boiling of chicks tissues and argans [or 30 minutes
completely degraded 1ylcsine residues In all tissue sainples and at 5'h week of freezing tylosine
rcsides were completely disappeared from gizzard and hcart and at 6" weck from all tissue sam-
ples. Haagsma (1993) concluded that thc content of residues of many veterinary drugs de-
creased not only as a result of {ood prepariug and processing, but also at cooled and (rozen stor-
age. Amer et al (1994) sfated that gentamicine or netilimicine at dose of 6 mg/Kg bL.wt.
intramuscularly daily for 7 successive days disappeared by boiling tlic muscle samples for 45
minutes and [reezing for one wcek. Moreover bolling of kidney and liver samples for 45 minutes
did not destroy thc residues completely. Freezing for 3 monihs also falled to destroy the restducs
in kidney completely, Gyhanr (1997) found that apramycin sulphafe resldues in chiclken tissues
after bolling at 100°C for 45 minutes were failed to detect in liver, Kidney, gizzard and fat after
48 hours from drug admirnsiration and were failed to deteet in breast and thigh muscles afler
72 hours from last oral du.sc and residucs disappeared {rom breast and (high muscles, liver, kid-
ney, gizzard and fat alierv Ihic third day from freezing and disappeared {from skun aller 2 day [rom
freczing samplcs. Poullgics and Morvan (2002) determined (he residues of oxolinic acid (OA)

and flumcquine (Flu) in [rceze-dried salmon muscle with altached skin, using reversed-phase
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high performance liguld chromatography. They concluded that, the limits of detectlon and quan-

litative were 3.2 and 16 ng/g¢ wet weight tissue respectively. Mean extraction recoveries ol QA
and Flu freeze-dried tissue were 85.5 and 85.2% respectivcly.
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Table (1): Effect of heat trealment boiling on tissue concentrations (ug/g) of norfloxacin injected mtramuscularly at dosc

of 5 mg/kp bodv weight tor

S successive days to broiler chicks (Mean £ SD3

{in=4
v i T ¥ T t
1 ; i D A E A ] " D '
' Time ° T . i ! '
: Before heal | After heat | Before heat | After heat | Before heat ' Allcr heat | Before heat | After heat | Before heul After beal
L , | ! . ! l i
trealment . trealment ; treatment trealment ;| (lrealment | freatmenl . lrealmeal ;E Ireatment trealment | ftrealment
1 1 . 1 i Al
ii H i ‘Il | | 1[ a
Breast 3921 | 10567 ¢ 2252 | 5863 | 9.8 Lol 02y 6 0
museles £1012 0.889 £2350 | £065) } +0835 | +0629 . *00I€ |
i ! ' i i i i ﬁ
| Thigh 125 a3s? L 131 R B T - A 0 0
| muscles + 1.033 +0.755 + 0,531 +0.88 . =00 | i | ) k
: | | ‘ | | i 1
’ Fat 2505 | 44940 16.83 2.900° [ 0293 | 0.04° 1 ) o 0 ’ 0
, + 1951 +0290 1 +1.223 +0269 | +£0012 | +0473 | ' l g
u 3 | . i
* | | f | | | " - |
| Liver 7230 58300 137 L X T A
o Li £2321 | £0320 | an £0663 | £0697 | 0053 | 2002 | T |
r— l | : i I. ! :
{ i . : | [ '
| Gizzard 32 | o300t | osay o160t 0 o0z | A Lo
! +1615 1‘ +0420 | +0.801 | £0.98 £0.013 i i |
L 1 1 R i - : i

Means with the diflerent letlers are sigailicantly at P < 0,03
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Table (2): Effect of frozen storage at —

18°C on tissue concentrations (ug/g) of norfloxacin at injected interamuscularly

dose of 5 mg/kg body weight for 5 successive days to broiler chicks (Mean + SD) (n=4)
Time Before d rd th
, 1* week 2" week 3" week 4™ week 5™ week
. | freezing
Tissue

Breast 35.21° 6.552 4.833" 1.486" 0.3° 0

muscles +3.012 +0.764 +0.828 +0.982 +0.051

Thigh 11.5° 3.897° 2.623" 0.340° 0 0

muscles +2.033 +0.484 +0.162 £0.139

Fat 23.15¢ 4.607° 2.84° 1.22° 0.01" 0
+3.951 +0.561 +0.635 +0.121 +0.05

Liver 2531° 4230° 2.893° 1.207" 0.37° 0
+2.531 +0.42] + 262 + 157 +0.245

Gizzard 15.34° 4230° 0.436° 0.251° 0 0
+2.033 +0.421 + 0.053 20.420

Means with the dillerent etters are significantly at P <0.05

The mean represent 4 teails analysis (o pooling sainples ot 3 individual chick
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Fig. (1); Chromatograph of norfloxacin concenlration (vg/g) in thigh at

l"

day from last

[ .

L 1 —

last dose,

Mansoura, Vet. Med. J.

Fig. (2): Chromalograph of norfloxacin concentration (ug/g) in boiled fat at 1™ day from
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Fig. (3):Chromatograph of norfloxacin concentration (ug/g) in liver at 3" day from last

dose.

Fig. (4): Chromatograph of norfloxacin concentration (ug/g) in boiled liver at 3" day
from last dose. |
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Fig. (5): Chromatograph of norfloxacin concentration (ug/g) in [rozen gizzard at 1*

week from [ast dose.
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Fig. (6): Chromatograph of norfloxacin concentration (ug/g) in frozen breast muscle at

1* week from last dose.
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