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ABSTRACT 

As rhe mass we use oj antibiotics jor treatment and prophylaxis in the dairy cows. 

(he antibiotic residues may occur (n miU( during the withhOlding periods or alter witil' 

holding periods. So the control of antibiotic residues Ls necessary to protect the reputa' 

(Ion oJmUk as healfhyjood and to prevent exposure ojUle consumer to risk oj dnty res· 

idues. The present study was conductedJor detenni1l~tion oj the withdrawal periods oj 

some common antibiotics (AmoxiclUin 1M, OXljlelracycUne 1M. Gentamicin SIC. len-ex' 

In.efRJ (cephalexin + kanwnycin) intra mammary and chlorotetrac!JcHne intrauterine} 

used in datty cows by different routes oj admLnistratton by usmg Deluotest . p and Brll· 

flam Black Reduction test (BR test). 

The results revealed that most antibiotic residues (n mill( oj treated cows by differ

e~t ro~tes persf.St beyond their specified withdmwal periods. The Deluotest .p is effec· 

tiue alld Sensltfuc for detection of an(fb(Olic residues LlIun BR test. 

It could be conduded (hat the '!1Uhholding perfod oj each drug preparation must be 

assigned on the inclusive pamphlet. Moreover. any lactating cow treated with tlte anti· 

biotic should be tested at the end of the recommended discard perlod and positlue 

cows should be retested every 24 hrs until they (est negatt.uc. Minimizing illegal drug 

residues in miUc reqUires cooperation between jarmers, veterinarians, dairy indus tru 

and /·egulalions. 

INTRODUCTION 

Antimicrobial agents are used extenslveJy for treatment of daIry cows suffering from mastiUs. 

endometritis. pneumonia and other diseases by vartous routes through Injection (11M. IIV nod 

SIC) Intramammary and Intrautertne lnfuston. topically on the skin Rnd orally In the feed and 

water. Accordingly. antibJotlc reSidues may occur 1n milk (Allison 1985. Mitchell et aI .• 1938 

and Choma et aI .• 1999). 
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The health risks arising from such ,residues -Include possible phanna~ologlcal-toxlcological 

(teratogenicity, carcinogenicity and mutagenicity), mIcrobiologica l (favouring resistant of palho

genic microorganisms In the Intestine) and Immunopathological (allergIes) effects. In addition. 

the presence of antibiotic residues even at minimum levels In mIlk inhibit gruwth of lactic aCid 

and this Interfere with milk product processing such as cheese manufacturing (Prato. 1997. 

Zeng et al., 1998 and HWerton et al. 1999). So heavy responsIbility Is placed on the veterinar

Ians and live stock producers to observe the period for with~rawal of a drug from milk prior mar

keting to assure that Ulegal concentrations of drug reSidues In milk not occur. Tbe United S tates 

Food and Drug Adminis tration (FDA) limits the quantity of antibiotic in d:ug products and re

quires labe l Instruction explaJned products usage and withdrawal times (SWldlof et al .• 1995). 

The WHO / FAO guidelines for antibloUc residues In m1lk for human consumption Ilmlt most 

residues to <0.2 ppm (IDF. 1991). 

Concerns have recently been expressed that reSidue Bmlts especially for antibiotics are too of

ten set at or around the limits of analyUcal determinaUon rather than on the basis of toxicology 

or risk assessment (Telling 1990). Nevertheless. the public health ri sks of anUbloUcs a nd their 
-

metabolites in food are difficult to define and Ule presence of violative levels of residues In food Is 

Illega l and subjected to financial penalties in many countr1es (Prescott a..nd Baggot 1988) . 

ACco rdingly. the demand for reliable , simple, sens itive, rapid and low cost methods for resi

dues analysis are needed in the fann, In processing plants and In regulatory laboratones (Telley 

1999). 

Thc objective of this study was to determine the withdrawal periods of some commonly usctl 

antimicrobials for lactating cows by dIfferent routes .of administration and frequency of treated 

cows exceeding the recommended withholding periods. 

Materials and Methods 

Animals: Ten Clinically normal lactating cows nearly of the same age and stage of lactation 

were used for each drug. Complete health and medication records were avallable for each cow. 

Drugs: AmoxlcllHn (Trloxyl LA)IRJ Unlvet - Irela nd (lSmg/ kg B.W Injected · 1M). oh.ytetracyllne 

(Terramycin LA)iRI Pfizer (20 mg/kg 8.W. Injected 1M!. Gentamycln (gentagect 10%)1R) F.ranklin, 

Ireland (2mg/kg B.W Injected SIC), terrexinelRl (Cephalexin 200mg + kanamyci n sulphate 

lOO.OOO·1U In lOgm syringe) Unlvet. Hollandln tramammary and chlorotetracyc\lne. (lerra:mycln 

Tablet)IR) Pf1zer (2gm lntrauter1ne). The drugs were used according to dose, route of admlnlstra-

". , 
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tion and withholding pC:!"ods as recommended In the instruction pamphlets. 

Coll«tlon of milk samples: 

Samples were collected '2'4 tu·s before drug adminlslraUon and examined to ensure that tbe 

produced milk Is free from Inhibitory subsU'1oces . Afte~ drug adminis traUon. milk sHmples were 

collccted twice daily after last dose as Individual quarter mll1< samples or as whole udde r com

posite samples and continued until no evidence of antimicrobial acUvlly was found In any sam

ple for two consecuUvc days. Collected samples were held at 0 -4oC in Icc box and delivered to la

boratory for testing withlfl 24 hrs. 

Detection of Antimicrobial residues; 

The collec ted samples were tested for microbIal inhibitory substances using each or U1C l,)I

lowing melhod1;. 

- Delvotest -p (Van 05 et al., 1975) 

Kit was obtaJned from Cist Brocades laboratory. Oetn - Holland. 

- BrUlient Black Reduction test (DR) {Krnack and Tolle 1969}. 

KIt was obtaIned from Enterotox iabomtorlcs, Gennany. 

TIle instmction provIded wtUl each test kIt were followed exactly. 

RESULTS AND DISCUSSION 

The withdrawal per10ds of amox1cHlin wlU, rccummended withdrawal time 7 dnys "ner last 

dose are summarized In Table (1). All milk-samples are positive for amoxiclllln residues on 7Ul 

day po~t treatment by both Delvotest -p and B R test. WhJlc, 80 - 40% of samples showed posi

tive reaction 24 and 72 Ius. respectively after the recommended discard time. Only one sam},:.le 

showed amoxJclllln residues after 240 hrs. TIle obtaIned results were nearly similar to those ob

tained by Holstege et aI., (2002), Meanwhile. Anderson et aI .• (1996) reported that even a t ex

tralabel dosage of 22 mg / I<g of amoxlclllJn 1M. milk resIdues were >10 ppb (the FDA tol erance 

value) were nol detected beyond the label milk wlthholdlng Ume for amox1cllUn (96 hrs) . TIlls dif· 

ference may be related to frequency of drug dosages. lype of vehicle. body weight, sl.:'lge of lacta

tion and method of analysis. 

The rcsults of wW,drawal tlmc of Oxytetracycline tnj. 1M at dose level of 20mg li{g B.W. wllh 

r(commcnded wlthhoJd inr; penod 7 days afier last dose. an<:llyzcd by the two methods wcre t.abu-
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laled in Table (2). All samples were test poslUve after 168 hrs from last dose. While. 90. 70, 40. 

20% of samples reacl poslUvely at l BO. 194.204 and 216 hrs. respecUvely after last dosc. The 

obtained results were not compaUble wllh thal of Rule et al. . (2001) and Payne et aI .• (2002) 

In goats. They Indicated the presence of oxytetracycline residues In milk of goats for 3 days aller 

last dose. This dUTerence may be due to spet:les varlaUon. 

The data recorded in Table (3) showed that the anUbiotics residues In milk after Intramam· 

mary Infusion with terreJdne with label mUk withholding Urnes (96 hours) were persisted L, treat

ed quarter milk for 120 hrs after last dose. while, the residues In the whole udder composite 

milk we re persisted for 96 hr5. Nearly similar findings were obtained by Chagonda and Ndlku

wera (1989). They detected anUblotic residues for up to 8 days In milk of cows infuscd Intra

mammary with dlspolac R 48. Booth (1982) reported U1at 92% of an UbloUc rcs ldu(;s In milk 

was IJkely to be due to the use of Intra mammary Infusion (61 % laclaUonal and 31% dry cow) for 

the treatment of mastitis, Injection accounted for 6% of contamination Incidents and 2% were 

clue to other causes. Moreover, Kitagawa et a1.. (1988) and Heller et at (2000) reported that 

the Intramammary treatment of mastJtls Is conSidered the pnmaty source of anUbloUc residues 

In milk. 

rt Is eVident from the results recorded In Table (4) the res idues of g(:otamlcln In milk of trcal

ed cows (inJ, SIC, at 2 mg / kg BWl with recommended \v1thdrawal period of 3 days allcr las t 

dose. RcslduC":~ could be persisted for 72 hrs after last dose for all samples then decreased grad

ually to reach 20% of samples after 120 hrs. Tins result agreed with that of Shaikh and Allen 

(1985) . 

In case of the Intrauterine Infusion of ch lorotetracycllne (Terramycin Tablet)IRl the antibiotic 

residues we re not detected beyond the label mllk withholding Ume of the drug (72 hrs) Table (5). 

These results support the findings of Carson and Breslyu (1996) and Kaneene et aI .• (l9B6) 

reported that residues In milk caused by Intrauterine treatment with tetrocycllnc. dlhydrostrep· 

tomycln. benzyl penicillin. oxytetracycline and sulphamethaztne had been detected for 24 - 48 

hrs after Jast dose. 

Our results revealed that most of the antlbloti~s used In this study were persisted In the milk 

beyond their specmed wtthholdlng periods. This may be related to the minimum concentration of 

anUbloUc detected by Delvotest .p (0.004 to 0.005 units/mil. meanwhile. many anUblotics with

holding Urnes were established with tests capable of detecting no less than 0 .02 units 1m!. Con

sequently. many treated cows may produce antJbLoUc pOSItive milk at the end of the approved 

discard· pertod Seymour et al .• (1988a). 

Seymour et aI., (1988b) recorded that the persIstence of antibiotic residues In milk over Its 
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label withdrawal Urnes could be re lated to d?se and frequ en cy of administration. Mercer et al .. 

(1970) and Paige (l994) s tated that the type of an Ubi otic. type of vehicle used In antibiotic for

mulation. body weight and di seased state of animals a ll affect the pers is tence of res idues beyond 

their withholding periods. Moreover. McEwen et a1. (1991) reported that In case of the extrala· 

bel u se of drugs (e.g. dlITerenl s pecies . Jncreased dosage . d ifferent routes of a dministration) tile 

withdrawal times are difficult or Imposslb1c to be de tennlned In these s JtuaUons. 

Regarding to the e lTecUveness a nd sens itivity of the two methods for detection of anUblnUc 

residues. the Delvotes l- p gave extra ·poslUve results cases for a ll drugs used beyond tilose de

tected by BR tes t. More or less likely results h ave been reported by MacCoulay and Packard 

(1981) and Ahdel Haldem and El- Kosi (2000) who found greater number of positive de tecti on 

of a ntibiotics In milk samples by Delvotest·P than B. subWls an d B. stearothermopl1Uus disc .\s

say methods . 

It could be concluded that the conlrol of antibiotic residues Is n ecessary to pro tect Ule rcpulu

tlon of milk as healthy food and to prevent exposure of the consumer to rJsks of drug reSidues. 

ThiS occur by the following meas u res. Clearly idenUfylng the treated animal. Antlbiotics l reat

ment of dairy a nimals should be carried o u t only under ve terinary a dvise. TIle WIthholding: time 

for each drug Intended for dairy animals must be ass igned on the IncluSive pamphlet. any lacta l

i::lg: cows treated with antibloUcs should be tes ted at the recommended Illllk discard period and 

posi tive cows s hould be retes ted every 24 hrs unUllhey test negative. 

Also COWs tilal have b een treated longe r than the recommended or with higher doses or vrith 

combination of drllgs s h ould be tested berore mil k Is shipped. 
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Table (1): Withdrawal period of amoxycillin in milk of int~amusculatly 

treated cows (15 mg I kg BW). 

Delvotest -p Brilliant Black Reduction Test 
Withdrawal No of 

period (h) animals 
No of positive 

Percent % 
No of positive 

Percent '% 
samples samples 

[2 10 [0 [00 [0 [00 

24 10 [0 [00 [0 [00 

36 [0 [0 [00 [0 [00 

48 [0 [0 [00 [0 [00 

60 [0 [0 [00 [0 [00 

n [0 [0 [00 [0 [00 

84 [0 [0 100 10 [00 

96 10 10 100 10 100 

108 10 10 100 [0 [00 
-120 10 10 100 [0 100 

132 [0 [0 [00 10 [00 

144 [0 10 100 [0 [00 
. 

[56 [0 10 100 10 [00 

168 10 [0 100 10 100 

[80 10 9 90 8 80 

[92 10 8 80 8 80 

204 [0 7 70 6 60 

216 10 4 40 3 30 
.. 

228 10 2 20 1 10 

240 10 [ 10 - -
- -

252 10 . - - -
264 10 . - - -
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Table (2): Withdrawal period of aoxytetracyciline (terramycin I.A) in milk 

of intramuscularly treated cows (20 mg I kg 8.W). 

Withdrawal No of 

period (h) animals 

Delvo,test - P . . 
No of positive 

samples 
Percent % 

Brilliant Black Reduction Tes t 

"No ofposili",e 

samples 
Percent % 

12 

- 24 

10 10 100 10 100 

10 10 100 10 100 

36 10 10 100 10 100 
1'-- .... --/---::::--/---;::---/---o;:;:--/-- -:cc--/---c--:-:-:----iI 

48 10 10 100 10 ·100 

60 10 10 100 10 100 

72 10 10 100 10 100 

84 10 10 100 10 100 

96 10 10 100 10 100 

108 10 10 100 10 100 

120 10 10 100 10 100 

\32 10 10 100 10 100 

144 10 10 100 10 100 

156 10 10 100 10 100 

168 10 10 100 9 90 

180 10 9 90 8 80 

192 10 7 70 7 70 

204 10 4 40 3 30 

216 10 2 20 I 10 

228 10 

240 10 
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Table (3): Detection of Withdrawal period of terrexine preparaUon (c~ptialexin 

200 mg and Kanamycin 100,000 IU) In quarter and whole milk 

udder samples or intramammary treated cows. 

Delvotest- P Brilliani Dll'lck Reduction Test 
Will.draw:J1 Nool 

(+) 'mU'" 'tIlAI1~r ",III.: (+) vc ~hole milk (+. ' !"H,ed .. uuter ..,Uk (+) YC IVbule milk 
period (h) ,;mimais 

No Percent No pen:nl N. puet"t No pcrttn, 

12 10 10 100 10 100 10 100 10 IOU 

2' 10 10 100 W 100 10 100 10 100 

36 10 10 100 10 100 10 100 10 100 

48 10 10 100 10 100 10 100 10 100 

60 10 10 100 10 100 10 100 10 100 

72 W 10 100 10 100 10 100 10 100 

84 to 7 70 8 80 7 70 8 80 

96 10 5 50 2 20 4 40 I 10 

108 10 4 40 - - 3 30 - -

120 10 2 20 - - I 10 - -
132 10 - - - - - - - -
144 10 - - - - - - - -
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Table (4): Withdrawal period of gentamicin in milk of sUbcutaneously 

treated cows (2 mg I kg S.w). 

Withdrawal No of 
Delvotest-P . Brill iH nt Blnck Reduction Test 

period (h) animals No of positive 

s2Imples 
Percent % 

No of positive 

samples 
Percell I % 

12 10 10 100 10 100 
24 10 10 100 10 100 
36 10 10 100 10 100 
48 10 10 100 10 100 
60 10 10 100 10 100 
72 10 10 100 10 100 
84 10 7 70 8 ' 80 

96 10 6 60 7 70 
108 10 3 30 4 40 
120 10 2 20 I 10 
132 10 - - - -
144 10 - - - -

Table (5): Withdrawal period· of chlorotetracycllne in milk of intrauterine 

treated cows (2 gm single dose). 

Oelvotest-P Brill i2 nt Black Redudion Test 
Withdrawal No of 

period (h) animals No of posilive 
r ercent ./. 

No of positive 
Percen t ' ;/11 

S2mples samples 

12 10 10 100 10 100 

24 10 10 100 10 100 

36 10 10 100 10 100 

48 10 8 80 8 80 

60 10 6 60· 7 70 

72 10 2 20 3 30 

84 10 - - - -
96 10 - -. - -

22.~ 
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