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The ti
Cui Concentrations of chloramphenicol in pigs have been studied up to six days after intramus- 

Ssue concentrations never exceeded the sensitivity level for the official biological method
administration of chloramphenicol 20 mg/kg bodyweight.

0|)t Sweden for detecting antibiotic residues'in meat. Other biological methods for detecting 
lQtic residues were compared. All failed to detect chloramphenicol at current dosage in pigs.

“y b
irst°i09lCal determination of urine samples it was possible to detect chloramphenicol during the 

ay after an intramuscular injection.

. ^Qs liquid chromatography chloramphenicol in tissues could be detected up to six days after
Usin
the

Action.
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b,'6S
^  â̂ rTlin?It^x°ns chloramphénicol ont pu être étudiées dans le tissu de porcs jusqu'à six jours aprèsUni . 7' ue cmordmpnemcoi uni pu eu t: emuiccs uana ic v.*- — - ,-- ,  

r3tion intramusculaire de chloramphénicol de 20 mg par kilo de poids de l'animal.

0& ie,n̂ P |roatiOns dar!s -  ___ ;____ - ______, ---------  . . .Ve en Suède pour découvrir des résidus d'antibiotiques dans la viande. Une compa 
v^ait à HaUtres procédés biologiques pour découvrir des résidüs d'antibiotiques. Aucun de ceux-ci ne 

ec°uvrir le chloramphénicol administré à des porcs en doses courantes.

; Cj êrrn'nation biologique de spécimens d'urine, il a été possible de découvrir du chloramphénicol

le tissu ne dépassaient jamais le niveau de sensibilité du procédé biologique
raison a ete

Upe
°brs .....auuri Dioiogique ae  specimens a urine, u a ci

Premier jour après une injection intramusculaire. Ca
ds jPsq^'à10'- de chromatographie en phase gazeuse, le chloramphénicol a pu être découvert dans les

six jours après une injection.
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Chloramphenikolverdichtungen sind bis zu sechs Tagen nach einer intramuskulären Injektion von Chlorarn̂  
von 20 mg je Kilogramm Körpergewicht in dem Gewebe von Schweinen studiert worden.

he'1ili'1

Die Verdichtungen in dem Gewebe überschritten nie das Empfindlichkeitsniveau des in Schweden b e n u  j5che 
amtlichen biologischen Verfahrens, um Rückstände von Anfibiotica in Fleisch zu entdecken. Andere bi° ^rite 
Verfahren zur Entdeckung von Rückständen von Antibiotics sind verglichen worden. Keines von dieseo 
das in normalen Dosen an Schweinen injizierte Chloramphenikol entdecken.

Durch biologische Determination von Harnproben war 
muskulären Injektion Chloramphenikol zu entdecken. .

Bei Anwendung der Gas-Chromatographie konnte das 
in Geweben entdeckt werden.

es möglich, während des ersten Tages nach einer
ntr3'

Chloramphenikol bis zu sechs Tagen nach einer lnjeKtl0il

OEHÄPy?KEHHE OCTATKOB HEBOMHU.ETHHA B CBHHbHX nOCJIE YEOH

CTecJaH OaßnaHCOH h OKe PyTeropzi

BeiepHHapHUi) h h c t h t y t  , OTAeneHHe rnrHeHta ithtaHHH 

104  05 Ct o k rojit>M, IüBeuHH

PE310ME

H3y>iajiacb KOHueHTpauHH jieBOMHueTHHa b TKaHHx CBHHeñ Ha npoiraeHHH 6 AHeH nocrre e r o  B 

BBeaeHHH B « o s e  20 Mr/Kr B eca  TyuiH.

HyTP^

KOHueHTpauHH JieBOMHueTHHa b TKaHHx hm pa3y He npeBtauiana npeAeJia uyBCTBHTejibHOCTH outfit#aTb'
CP1Mace* C uj iorH 'iecKOro MeTOfla, npHMeHfleMoro b UlBeuHH .ujih o 6Hapy«eHHH o c t s t k o b  aHTHöHOTHKOB b w * ß

HßTaK*e APyrne bHOAOrHAecKHe MeTona odHapyiKeHHH ocTaTKOB aHTHöHOTHKOB. Hh ou hh h 3 hhx
AHHH BtJHBHTb B TyiliaX CBHHeÖ OßbAIHbie H03H JieBOMHIteTH H a.

IIpHMeHHTejlbHO K npOßaM MOHH ÖHOAOrHAeCKHft MeTOU n0 3 B0AAA OÖHapyJKHBaTb AeBOMHAeTHH B

« hs nocjie BHyTpHMbnueiiHOff HHieKUHH.

C noMOiub» ra30BOit h jkhukocthoü  xpoMaTorpa$HH JieBOMHueTHH b t k b h h x  ynaBanocb o6Hapy*HB 
HHH 6 AHeft nocjie HHieKUHH.
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IliTRODUcriON
-*-s 311 an tib io tic  drug with a broad antimicrobial spectrum. I t  is  used in  both nan and ani- 

f r u s t r a t i o n  o f  chloranphenicol to man has, in  rare cases, when re la t iv e ly  high doses were used 
serious toxic e ffe c ts  in  the form o f  agranulocytosis and aplastic anemia (Wintrobe, 1961) .

stu i2 :*'n9 to  current lite ra tu re , chloranphenicol is  rapidly excreted in most animal species. Most o f  the 
(Paulis are carried out as assays o f  chloramphenicol concentrations in  the serum only, e .g . in  the dog 
(Engii j®3 English, 1971, Watson, 1972), the horse (English and Withy, 1959, Ch-Ishi, 1968), the p ig  
Safe ^aw right, 1961) and ca tt le  (Sisodia e t a l. 1973, Ziv e t  a l. 1973) . In order to  establish a
e W ^ r a w a i  time between administration o f  chloramphenicol to meat producing animals and slaughter, the 
(Pabian°n P®1-*®111 in  the p ig  was studied during s ix  days follow ing a single intramuscular in jection  
to on e t a l. 1976) . During th is investigation i t  was found that when chloramphenicol was administered 
o f f j *  *  current dosage, i t  was a t any time impossible to  detect residues in  the tissues by means o f  the 
i t  vas& k-'-°l°9ic a l method used in  Sweden to detect an tib io tic  residues in meat. By using gas chromatography 
ihe J ^ s ib le  to  detect chloranphenicol concentrations as lew as 0,01 pg/g o f  tissue. I t  was found that 
injeoti c°hcentration o f  chloranphenicol in  the muscles reached a maximum o f  3 Jig/g three hours a fte r  the 

then showed a fa s t decrease to 0,03 pg/g three days a fte r  the in jection . By the o f f i c ia l  M o
tion win!ethod 1:116 detection lim it  was around 5 pg/g, and i t  therefore was impossible to  get a pos itive  reac
tion <ju . this method. I t  was also shown that the renal concentration did not exceed the muscle concentra- 

^  lng the excretion phase and fo r  th is reason b io log ica l examination o f  kidney tissue could not be
to f u r ° rder to  get a margin o f  safety fo r  the determination o f  chloranphenicol in  p ig  carcases. In order 
ttlveg^i '  te s t  the b io log ica l detection o f  chloramphenicol residues in slaughtered animals the follow ing 

Sstion was undertaken.

tl?irERlALS AND met hods

gj$££̂ SSataL_aninaisA ̂  .
titled Pt-9S o f  Swedish land race were used. Ihe weight o f the pigs a t the start o f  the investigation
stance tram 20 to 40 kg. Ihe pigs were fed a feed mixture free o f  any an tib io tic  o r grewth stimulating sub-

Mtiin
o f  chloramphenicol

• »—•ais susPension in  water, 150 mg/ml ad us vet, Parke-Davis, was used in  a l l  experiments. Eleven
f^e cfes»V,ere 9f'ven an intramuscular in jection  o f the drug in  the neck f iv e  an behind the base o f  the ear. 

rrig/ĵ  p^Jnssponded to  15 mg/kg body weight fo r  one animal, 20 mg/kg body weight fo r  e igh t animals,
"  body weight fo r  one animal and 35 mg/kg bocty weight fo r  one animal.

ÏUjç _°f samples

which had received chloranphenicol in jections o f  20 mg/kg were slaughtered 3, 6 and 18 hours 
si e in jection . Ihe animals which had received in jections o f chloranphenicol o f  25 mg/kg and 35 mg/kg 
a~®u9htered one hour a fte r  the-in jection . TVo animals served as controls. Sanples were taken from kid- 
com-1"11801®8- AH  sanples were frozen before analysis. Urine sanples were co llected  from three animals 
siv™ 311 by aspirating urine from the bladder by neans o f a syringe passed through the abdominal w all.

anin'als the urine was co llected  a t slaughter.

Bio

1) ^  ^ b ia l inh ib ition  from urine -  and kidney samples was compared using four d iffe ren t b io log ica l methods. 

?-°^f fc ia l  nethod fo r  the determination o f an tib io tic  residues in meat given by the Swedish Veterinary
^B sgu la tian  V.F. 1966:10. Strain: Micrococcus luteus ATCC 9341. Medium: Peptone free agar (Oxoid 
l } &t pH 7,4. Five ml o f  peptone free agar was poured in to p e tr i dishes. A fte r  so lid ify in g  and dry

'  C  XT -J .  . j  • i  l 3 t_______4  „  7U  ̂  - .4 - O f> O Tf c v .  ___________ ____________________________________________________r  s  _dw. ^ilvrt._^r f ace was inoculated with an 18 hour broth culture o f  M. luteus which had been incubated a t 30
¿ 1 1:5 with physiological saline solution. Ihe excess liqu id  was rem old by a p ipette and the plate 

.̂ ) in  a 37°C incubator. Kidney sanples, approximately 15 nm in  diameter (the s ize  o f  a hazel
the f i l t e r  discs (10 mm 0, Schleiser & Schtill no. 2208) impregnated with 0,08 ml o f urine, were placed 

surface. The plates were re frigera ted  a t + 4°C fo r  4 hours to  allcw the inh ib iting substanoe
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present to d iffuse into the agar, whereupon the plates were incubated fo r  18 hours a t +30 C.

• . BacillUS2) A modification o f  the o f f ic ia l  method o f  the German Federal Republic, 4 Abteilung, AB.A. Strain- ^
su b tilis  BGA (Merck). Medium: Peptone free  agar (Oxoid no. CM 349) at pH 7,4. Peptone free agar was ml of
and cooled to 50°C. One ml o f  a standardized sporsuspension o f  B. su b tilis  BGA (Merck) was added to 10 gjid 
the melted agar and this medium was poured in 5 ml portions in to p e tr i dishes. The sarrples were prepat® ^  
placed on the plates gs mentioned above and the plates allowed to  stand fo r  3 hours in  room temperature 
fore incubation in 30 C fo r  18-24 hours.

3) Itodificatian o f  the previous methods using various bacteria l strains.

a) Strain: Bacillus stearothermophilus var. ca lido lactis  C 953. Medium: TDYM-agar (Tryptone 15 9 ^  
Nteat extract 3 g, Yeast extract 5 g, Peptonized milk powder 15 g. Glucose 1 g, Agar 15 g suspende 
1000 ml dest. water) a t pH 7,4.

The TDYM-agar was melted and cooled to 55°C, TWo m il l i l i t e r s  o f  an 18 hour broth culture o f B. stea^ s  
tbermophilus which had been incubated a t 65 C was added to  100 ml o f  the agar. The inoculated 
poured in  5 m i l l i l i t e r  portions into p e tr i dishes and s o lid if ie d  and the samples were placed on tnteBpe' 
surface. Inh ib iting substance present was allcwed to  diffuge in to the agar during 3 hours in room 
rature, whereupon the plates were incubated 18 hours a t 50 C.
b) Strain: Bacillus su b tilis  ATCC 6633. Medium: Peptone free  agar (Oxoid no. CM 349) . Three fil-Dj gi 
l i t e r s  o f an 18 hour broth culture o f  B. su b tilis , which had been incubated a t 37°C was added to
o f melted and cooled agar. The plates were prepared gs mentioned above. A fte r  standing 3 hours in 
temperature the plates were incubated 18 hours a t 30 C.

The diameter in  m illim eter o f  the inh ib ition  zones around the tissue specimens and discs (measured 
the space between the border o f  the sample and the border o f  the inhibited area) was recorded.

RESULTS AND DISCUSSION

The results are gi\en in table 1 and 2. No v is ib le  zone o f  inh ib ition  was detected around the kidney 
mens in  the M. luteus tes t when a dose o f  20 mg chloramphenicol per kg had been administered. The êCOgI1t i ' 
dosage in  pigs is  around 12 mg/kg bodyweight (Parke-Davis, Sweden). Three other methods fo r  detecting 
b io t ic  residues in  meat were compared with the M. luteus tes t. The B. su b tilis  BGA and the B. sub t i l l .  gp
ATCC 6633 both shewed a narrow and unspecific zone o f  inh ib ition , while the B. stearothermophilus sh 
inh ib ition  zone o f  8 m illim eters. A sim ilar zone on the B. stearothermophilus plates appeared around ^  
specimen o f the control animals and must therefore be caused by an unspecific substance. There are

ch l°r
reports o f  unspecific inh ib ition  o f  bacteria in  b io lo g ica l examination o f kidneys a fte r  freezing the 
(Forschner and Glende, 1976).

From the experiments carried out i t  is  obvious that neither o f  the methods was suitable fo r  detecting 
anphenicol residues a fte r  an intramuscular in jection  a t current dosage.

At three times the current dosage ( 3 x 12 mg/kg) a narrow, but d is tin ct zone o f  inh ib ition  could 
around one kidney specimen taken one hour a fte r  the in jection  o f  chloramphenicol. In one case, when 
15 mgAg bo<fy weight was used, an inh ib ition  zone o f  4 m illimeters was recorded four hours a fter 
tion (table 1 ). We have not been able to  explain th is fa c t, which is  in contrast to a l l  our other &

Using urine samples i t  was possible to  detect residues o f  chloramphenicol 1 to 6 hours, but not 18 
a fte r  an intramuscular in jection . Contrary to  when kidney specimens were examined no fa lse  controls 
recorded when using urine samples.

ofThe la rgest zones o f  inh ib ition  were recorded by using B. su b tilis  ATQC 6633.

• ui heca®56 'According to  Grove and Randall (1955) b io log ica l determination o f  chloramphenicol is  not suitab e 
the re la tion  between the le v e l o f  s en s it iv ity  o f  the method and the serum and tissue concentrations ^  ^  
are obtained a t current dosage le ve ls . These tissue concentrations seem to  be too lew to  be harmful 
consumer o f the meat, particu larly  since chloramphenicol does not cause a lle rg ic  reactions (Schwank ^  
Jirasek, 1963, Laimers e t  a l.  1961). However, the residues o f  chloramphenicol could present a probl g 
the bacterio log ica l examination o f carcases since the concentration could be su ffic ien tly  high to c , ti>̂ _ 
h ib ition  o f  the outgrowth o f  bacteria present in  the tissues. I t  is  obvious, from the results ° btf 1raIIpbeIlJ' 
kidney tissue can not be used in  a b io log ica l control o f  an tib io tic  residues bo detect e a r lie r  c h l® ^  jji 
co l treatment. However, when urine samples are used, i t  is  possible to  detect chloramphenicol resr 
pigs up to  a few hours a fte r  the administration o f  current dosages. A fte r  18 hours the urine sampl® ^ r  
also negative. The only method available to  detect chloramphenicol a fte r  th is time is  using chemief 
ly s is , and preferably gas chromatography. This is  an expensive and time consuming method and useful  ̂
fo r  sample testing in the meat control. One practica l way to overcome th is obstacle would be to  use ghii5 
less marker substance, together with chloramphenicol, that ea s ily  could be detected a t the slaughte ^  
could be a cheap and simple method to obtain control over possible administration o f  chloramphenrco 
slaughter animals.



F3
Tab1(

e !•  B io logica l determination o f  residues o f  chloranphenicol in  kidney tissues a fte r  an intramuscular
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