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" Concentrations of chloramphenicol in pigs have been studied up to six days after intramus-

Culayr A "

he _ud"‘lnlstrution of chloramphenicol 20 mg/kg bodyweight.

Ug tHssue concentrations never exceeded the sensitivity level for the official biological method
&d

qnt in Sweden for detecting antibiotic residues ‘in meat. Other biological methods for detecting
ib

totic residues were compared, All failed to detect chloramphenicol at current dosage in pigs.

i lOlogiCQl determination of urine samples it was possible to detect chloramphenicol during the
rSt
day after an intramuscular injection.
Usi
L N .
the 9 98s liquid chromatography chloramphenicol in tissues could be detected up to six days after
tNjectiq
n.
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il aq -ir.]tratlcbns de chloramphénicol ont pu étre étudiées dans le tissu de porcs Jusqlu‘a :m jours apres
! IStration intramusculaire de chloramphénicol de 20 mg par kilo de poids de I'animal.
off;Song s > 3 P e S
flc]@' “Ntrations dans le tissu ne dépassaient jamais le niveau de sensibilité du procéde biologique

f i
i ; Sue : ir d : : ibiotiques dans la viande e comparaison a été
Dar?, Avee OY€ en Suede pour découvrir des résidus d'antibiotiques dans la viande. Une compa \
e

1 s e g 1477 . » 4c i 53
Nait *daL,]treS procédés biologiques pour découvrir des résidus d'antibiotiques. Aucun de ceux-ci ne
Pap ecouvrir |e chloramphénicol administré a des porcs en doses courantes.
Un
: S i - 5 = s - L b &Rl
: “Ours stermma“m‘l biologique de spécimens d'urine, il a été possible de découvrir du chloramphenicol
Gry Premier jour aprés une injection intramusculaire.
Ca 3
ti q |t > o
Ss empo; e A e estvart dane o
' i as Z e chlor ohe a pu et decouvert dans les
us Jusqu.glo'_ de la chromatographie en phase gazeuse, le chlor amphénicol a pu etre
a

SIX jours aprés une injection.
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Chloramphenikolverdichtungen sind bis zu sechs Tagen na
von 20 mg je Kilogramm Korpergewicht in dem Gewebe von Schweinen studiert worden.

einer intramusku

Verdichtungen in dem Gewebe Uberschritten nie das Empfindlichkeitsniveau des
amtlichen biologischen Verfahrens, um Rlckstidnde von Antibiotica in Fleisch zu entde
Verfahren zur Entdeckung von Rickstianden von Antibiotica sind vergli
das in normalen Dosen an Schweinen injizierte Chloramphenikol entdecken.

Die

word Keines

tre
: . i iner iP
Durch biologische Determination von Harnproben war es wahrend des er Y Tage ach ein®
muskuldren Injektion Chloramphenikol zu entdecken. .
ol
Kti©
. i ~ : - InJ€
Bei Anwendung der Gas-Chromatographie konnte das Chloramphenikol bis zu sechs Tagen nach einé'

in Geweben entdeckt werden.

HUE OCTATKOB JIEBOMUIETHHA B CBUHBAX IIOCJIE YEOA

haH ®abuaHcOH H OKe PyTeropn

DUHAPHHA HHCTHTYT, OTOeJIeHHEe TI'HUTHEeHH IMHTAaHUuA

CTtokronmMm, lliBeuus

H3yuanachk KOHIUEHTpauus JIEBOMHUIIETUHA B TKAHAX CBHHEH Ha MNPOTAXEHUWH 6 OHeHn rnocie
BBeneHus B nos3e 20 Mr'/KI Beca TyUH.

KoHL et BOMHILE

"MHa B TKaHAX HHU pas3y HE IpeBHI

JIOTHYECKOIro MeToma, NpHMeHAeMOro B lIBeuuu OBHapyxeH! aTK

TaKXe Opyrue 6HOJIOrHYEeCKHEe MeTOnOH O6HapyXeHHsa OCTAaTKOB

HUH 1 CBUHEHN OOHYHHE XO3H JIEBC( :

[Ipu aM MOYM OHOJIOTHUUYECKHUHH 1 6HapyXxuBa 3OMHLL

OHA 1T p¥ IEYHON HHDbEKLHH. fl
C non I H XUIKOCTHOH jaTorpaduu JIeBOMHLETHH B TKAHAX yIoaBaJlOCE

2KILIUH
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INTRODUCI‘ION

Cthramphenicol is an antibiotic drug with a broad antimicrobial spectrum. It is pseci in‘both man and ani-
2:1 . '€ administration of chloramphenicol to man has, in rare cases, ‘when nf:latulzely high doses were used
tSeq S€rious toxic effects in the form of agranulocytosis and aplastic anemia (Wintrobe, 1961).
2i00§di11g to current literature, chloramphenicol is rapidly exc.xeted‘in most animal species. Most of the
(P‘Udl S are carried out as assays of chloramphenicol concentrations in tha? serum only, e.g. in the dog
(&iuli and English, 1971, Watson, 1972), the horse (English and Withy, 1959, Oh-Ishi, 1968), therp}g; h
Safg 1SR and Seawright, 1961) and cattle (Sisodia et al. 1973, Ziv et al. 1973). In order o establish a
ey Withdrawal time bétween administration of chloramphenicol to meat producing animals and slaughter, the
(;«: ~tion Pattern in the pig was studied during six days following a single intramuscular injection p
-ahson et al. 1976) . During this investigation it was found that when ch}omrrphelecol was administere
Plgs at current dosage, it was at any time impossible to detect IeSldll.ES in the tls;ues by means of the
i flcial biOlOgical methocli used in Sweden to detect antibiotic residues in meat. By using gas chromatography
thew PoSsible to detect chloramphenicol concentrations as low as 0,01 pg/g of tlssuetl; It ‘gas fow;ie::hi;_e
ihjecman Concentration of chloramphenicol in the muscles reac}}ed a I;fwte IltﬂhneOifn?e)cKi{ gn gethguﬁficial e
B and fast decrease to 0,03 pg/g three days after . t A i 4
i.ci)glcal “Ethodtl’tlreé ig:ifign ?imit was around 5 pg/g, and it therefore was meossﬂoéeu:o get z—i1 pomtlvetrreac
N wi i 3 < ntration did not excee e muscle concentra-
t Y this method. It was also shown that the renal conce C : = d =
US:Z (.iuring the excretion phase and for this reason biological ixiinaQOﬁeiifc}gidrﬁypit;s;ﬁ cggteléd x;gLOberéer
in : £ Z ination o orampher .
to Order to get a margin of safety for the determina . ! : 1 _
gy, OF test tg: biological detection of chloramphenicol residues in slaughtered animals the following
Hoa ion was undertaken.

MAFERIALS AND METHODS

Bpe
%

;a‘ total i weigh f tt igs at the start of the investigation
i 5 : 1d race were used. The weight o e plg : . .

R of 13 Pigs of Swedish land race were used ‘ e sl Mo i o S
Stan: £rom 20 to 40 kg. The pigs were fed a feed mixture free of any antibiotic growtl imulating sub

Lo : is, was used in all experiments. Eleven
Oy cat 4 g?) " : B0 s Aris g e »-Davis, was used in Xpe
Wi ’S'TJ’CLLL ¢+ Suspension in water, 150 mg/ml ad us \At{ L"ari;oe - "five SRR G o a
_Pne e °X€ given an intramuscular injection of the dlugv in (}U d\fko " Gwebigght for eight animals,
25 m;bfe Corresponded to 15 mg/kg body weight for one animal, 2 mgf; ;m_fdi
/%9 body weight for one animal and 35 mg/kg body weight for one T

o T
S ang 3, 6 and 18 hours
afteim-mals Which had received chloramphenicol injections <_3f 20 mg/kg wethliigqltiie(ZiS r’ng/kg and 35 ng/kg
"ere o .° injection. The animals which had received injections of chloramp ?; g s O b R
Neys - -Jghtereq one hour after the -injection. Two animals seJlrved as COl;ltl’O n.ooiTgcted S thSe ale
{ong Muscles. All samples were frozen before analysis. Urine samples were e 2 i 2
Faom Ontrol) by aspirating urine from the bladder by means of a syringe passe

Blseoar,

ix Mimals the urine was collected at slaughter.

8

Ol

n ~eay determination

o 5in i biological methods.
1) Cteria inhibition from urine - and kidney samples was compared using four different biologic th
arg id T i v Swedish Veterinary
B@ﬁré}l_ Official method for the determination of antibiotic residues 1n meat'gn.en b{ ﬂﬁefigzu_;zar»iazom
ng, (:I\im Regu.laf_:icn‘l V.F 1566:10. Strain: Micrococcus luteus ATCC 9341. _Med@idl?m. P:g;tzrrmeSOhdifymg\cmd L
D ') at . Five nl S e free agar was poured into petri dishes. %
ana"\;.q& Sty t PH 7,4. Five ml of peptone J

3 9%

: whi incubated at 30°C
rface was inoculated with an 18 hour broth culture of{.’\l.ll{uteus mlcw{ldhg? };ege);lpé?ie gt
gq pated 1:5 with physiological saline solution. The excess liquid was rer Ddi S L il 0t & Papels
g ~s\fo;— 30 min in g e Sy Kidney samples, approximately lSdnm'tljn : glgeml g AR
Q Nd £ S : o B i ~. 2208) i ated with ’ F
On the llter discs (10 mm @, Schleiser & Schiill no. "69‘8" nnpregn ks allcx:v the inhibiting substance
Surface. The plates were refrigerated at + 4 C for 4 hours
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present to diffuse into the agar, whereupon the plates were incubated for 18 hours at +30°C.

‘11‘15
2) A modification of the official method of the German Federal Republic, 4 Abteilung, AB.A. Strain: B?i;
subtilis BGA (Merck). Medium: Peptone free agar (Oxoid no. CM 349) at pH 7,4. Peptone free agar was s ml of
and cooled to 50°C. One ml of a standardized sporsuspension of B. subtilis BGA (Merck) was added to lOOd and
the melted agar and this medium was poured in 5 ml portions into petri dishes. The samples were prepar® e
placed on the plates as mentioned above and the plates allowed to stand for 3 hours in room temperatur®
&

fore incubation in 30 for 18-24 hours.

3) Modification of the previous methods using various bacterial strains.

a) Strain: Bacillus stearothermophilus var. calidolactis C 953. Medium: TDYM-agar (Tryptone legJ{ﬁ
Meat extract 3 g, Yeast extract 5 g, Peptonized milk powder 15 g, Glucose 1 g, Agar 15 g suspende
1000 ml dest. water) at pH 7,4.

The TDYM-agar was melted and cooled to 55°C, Two milliliters of an 18 hour broth culture of B. Swa‘ﬁs
thermophilus which had been incubated at 65 C was added to 100 ml of the agar. The inoculated agar 2t
poured in 5 milliliter portions into petri dishes and solidified and the samples were placed on the =
surface. Inhibiting substance present was allowed to diffu%e into the agar during 3 hours in room
rature, whereupon the plates were incubated 18 hours at 50°C.

b) Strain: Bacillus subtilis ATCC 6633. Medium: Peptone free agar (Oxoid no. CM 349). Three mllé(l) ml

liters of an 18 hour broth culture of B. subtilis, which had been incubated at 37°C was added to 1
of melted and cooled agar. The plates were prepared as mentioned above. After standing 3 hours 1P
temperature the plates were incubated 18 hours at 30 C.

The diameter in millimeter of the inhibition zones around the tissue specimens and discs (rreas‘dred as
the space between the border of the sample and the border of the inhibited area) was recorded.

RESULTS AND DISCUSSION

The results are given in table 1 and 2. No visible zone of inhibition was detected around the kidneY SPec}éea
mens in the M. luteus test when a dose of 20 mg chloramphenicol per kg had been administered. The I® i~
dosage in pigs is around 12 mg/kg bodyweight (Parke-Davis, Sweden). Three other methods for detecting
biotic residues in meat were compared with the M. luteus test. The B. subtilis BGA and the B. subtili® a
ATCC 6633 both showed a narrow and unspecific zone of inhibition, while the B. stearothermophilus sho"’?dney
inhibition zone of 8 millimeters. A similar zone on the B. stearothermophilus plates appeared around k‘lfious
specimen of the control animals and must therefore be caused by an unspecific substance. There are pre’ oles
reports of unspecific inhibition of bacteria in biological examination of kidneys after freezing the
(Forschner and Glende, 1976).

From the experiments carried out it is cbvious that neither of the methods was suitable for detectin
anmphenicol residues after an intramuscular injection at current dosage.
pe 567

At three times the current dosage ( 3 x 12 mg/kg) a narrow, but distinct zone of inhibition could nly
around one kidney specimen taken one hour after the injection of chloramphenicol. In one case, whe! Ojﬁjec’
15 mg/kg body weight was used, an inhibition zone of 4 millimeters was recorded four hours after th? diﬂgs'
tion (table 1). We have not been able to explain this fact, which is in contrast to all our other n

ot~
g

: : i urs/
Using urine samples it was possible to detect residues of chloramphenicol 1 to 6 hours, but not 18 hsere

after an intramuscular injection. Contrary to when kidney specimens were examined no false controls
recorded when using urine samples.

The largest zones of inhibition were recorded by using B. subtilis ATCC 6633.

According to Grove and Randall (1955) biological determination of chloramphenicol is not sui tabl ¢ whlch [
the relation between the level of sensitivity of the method and the serum and tissue concentration® e |
are obtained at current dosage lewvels. These tissue concentrations seem to be too low to be 'narﬁfuf and \
consumer of the meat, particularly since chloramphenicol does not cause allergic reactions (Schwank .

Jirasek, 1963, Lammers et al. 1961). However, the residues of chloramphenicol could present a ?mblaﬁse lﬂ’t
the bacteriological examination of carcases since the concentration could be sufficiently high O o8 a t,h?/
hibition of the outgrowth of bacteria present in the tissues. It is obvious, from the results ptain€® ot
kidney tissue can not be used in a biological control of antibiotic residues to detect earlie cl'glgf s in |
col treatment. However, when urine samples are used, it is possible to detect chloramphenicol residv® ‘
pigs up to a few hours after the administration of current dosages. After 18 hours the urine 53!19165 - ‘
also negative. The only method available to detect chloramphenicol after this time is using d;anuCalonly |
lysis, and preferably gas chromatography. This is an expensive and time consuming method and useful a haxﬂ-’ ‘
for sample testing in the meat control. One practical way to overcome this cbstacle would be tO us€ @ mis

less marker substance, together with chloramphenicol, that easily could be detected at the sJ.aquﬂtei'
could be a cheap and simple method to obtain control over possible administration of chloramphenic®

slaughter animals.
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Tab
6.1, ?iological determmination of residues of chloramphenicol in kidney tissues after an intramuscular
injection in pigs.
Pig Inhibition zone in millimeters using
- M. luteus | B. subtilis BGA | B. subtilis ATCC 6633 | B. stearothermophilus
15
20 J/kg 4 h 4 - 4 6
w."/kg 3 h 1-2 1-2 1-2 8 o 2l
", 3h 0 1-2 1-2 8 &,
n_ 6 h 0 1-2 3 8
" 6 h 0 1-2 3 8
" 18 h 0 1-2 3 8
2 18 h 0 1-2 3 8
3% /kg 1h 3 3 3 5
Con“t'i/)kg lh 4 3 3 6
_— 0 1-2 0 8
Tabl
g2 Biological determination of residues of chloramphenicol in urine after an intramuscular in-
Jection in pigs.
Pig Inhibition zone in millimeters using
M. luteus B. subtilis BGA B. subtilis ATCC 6633 B. stearothermophilus
1L
2 /&g 4 h 2 3 12 10
n."9/kg 3 n 1-2 0 0 0
e 6 h 5 6 10 7
M 6 h 6 6 9 6
" 18 h 0 0 0 0
25 18 h 0 0 0 0
3 9k 1h 9 9 10 9
One /9 lh - 10 E 8
t’m\ 0 0 0 0
%
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