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Sumrnary
Residual problems closely concerning human health arise in food producing anima|s treated with

veterinary drugs. The aim of this study was to investigate the residues of benzimidazole anthelmintic drugs
(thiabendazole, albendazole, oxfendazole, triclabendazo|e, fenbendazole and mebendazole) in ruminant
kidney and liver tissues, which are being widely utilized against internal parasites in Turkish anima| hus-
bandry. A total of 100 samples of sheep and cattle liver and kidney tissues (25 samples each) were analysed by
high-performance |iquid chromatography (HPLC). No residues of benzimidazole anthelmintics were found in
the samples. This result was found positive for public health.
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Anthelmintic drugs are used for protecting or treat-
ing animals mainly against gastrointestinal nematodes
and lungworms (1 I, 23). Benzimidazole anthelmin-
tics are effective against nematode, cestode and tre-
matode parasites, and they are widely used as antipa-
rasitic drugs in veterinary and human medicine (10,
12,22). The benzimtdazolę strucfure is a bicyclic ring
system in which benzene has been fused to the 4 and
5 positions of the imidazole, Different modifications
at positions 2 and 5 of the benzimidazole ring system
have provided the most anthelmintically active drugs
(23). Their pharmacological activity is based on the
binding to B-fubulin, which produces subsequent dis-
ruption of the tubulin-microtubule dynamic equili-
brium. Thus, all the functions ascribed to microtubu-
les at the cellular level are altered (cell division, main-
tenance of cell shape, cell motility etc.) (15). The
introduction of thiabendazo|ę in the,1960s was follo-
wed by the development of a series of benzimidazolę
andbęnzimidazolę prodrugs as anthelmintics (24). In
Turkey, thiabęndazole (TBZ), albęndazole (ABZ),
ox fendazo 1 e (OF Z), tri c l ab enda zole (TKBZ), fenb en-
dazolę (FBZ) and mebendazole (l|i4BZ) in the benzi-
midazole anthelmintics are widely used against seve-
ral helminths of cattle, sheep, goat and poultry (1).

Benzimidazole anthelmintic drugs are generally used
orally in animals and their absorption rate is high. TBZ
reaches the peak value after 2-7 hours from admini-
stration; whereas this value is 6-30 hours for ABZ and
OFZ; and 4 hours for TKBZ (4). Benzimidazolę an-

thelmintics can stay for prolonged periods, without
changing or by metaboltzation, within the body in the
tissues of the animals treated. In a study on cattle and
sheep, it was stated that the accumulation level of ABZ
was higher in liver and kidney tissues than faĘ tissues
and muscles, and also the accumulation period of
ABZ was longer in these organs thanfatĘ tissues and
muscles. The presence of drug residues was detected
up to 10 days in sheep, where it could be found for 14
days in cattle (2). Consumption of animal-originated
food with anthelmintic residues may lead to several
problems for humans, from allergic reactions even to
death (13).

By the time Turkey prepares membership to Euro-
pean Union (EU), it is required that the several types
of animal originatedfood (meat, milk, fish, honey, etc.),
both produced and consumed, be analysed with respect
to veterinary drug residues. The aim of this study is to
investigate the six benzimidazole anthelmintics (thia-
bendazole, albendazole, oxfendazole, triclaben dazole,
fenbendazole and mebendazole) in liver and kidney
tissues of both cattle and sheep, which are frequently
used in internal parasite enfestations in national animal
husbandry.

Matetialand methods

In this study, 50 liver and 50 kidney samples (25 cattle,
25 sheep each), altogether 100 random samples, were ob-
tained from different markets in Turkey (from various ci-
ties, Istanbul, Edirne, Tekirdag, Kirklareli, Yozgat, Kasta-



monu) Kars, Erzurum). Samples were obtained in hygienic
conditions and transported to laboratory under cold storage.

standarts and chemicals. Demineralized water was
used in all experiments (Milli-Q Gradient). Thiabendazole
was purchased from Merck. Other benzimidazole analyti-
cal standafis were kindly provided by the manufacturers:
fenbendazol from Hoechst, albendazole from Pfizer, oxfen-
dazole from Schering, triclabendazol,e from Novartis, me-
bendazole from K.A. Malle Pharmaceuticals Ltd. Other che-
micals were obtained from Merck.

Standart solutions. A stock solution containing 1 mg/
lmL ofbenzimidazole in dimethylsulfoxide, working stan-
dard solution containing 10 pglml in methanol were pre-
pared. Before analysing the standart solutions, the working
standart solution was evaporated to dryness and then dis-
solved in 1 mL of the HPLC mobile phase.

Sample preparation and HPLC conditions. Sample
preparation and the clean up procedure was based on the
method of Balizs (7). Liver and kidney samples (3 g) were
weighed into 50 mL centrifuge tubes. 1.5 g sodium sulfate,
0.5 mL 4 M potassium carbonate and 5 mL ethyl acetate
were added to each sample and mixed using a vońex mixer
(30 s). After centrifugation (5 min., 2500 g) the organic
phase was separated. This extraction procedure was re-
peated once. The collected organic phases were evapora-
ted to dryness under nitrogen flow (50"C), A 5 mL amount
ofn-hexane was added to dried residue and shaken to get
a good mixture. A l mL amount of ethanol-0.2 N HCl so-
lution was added to each tube and mixed on a vortex. After
centrifugation (2 min,, l000 g) the upper layer was discar-
ded.

The ethanol-acid 1ayer was evaporatęd in the vacuum
concentrator and then dissolved in 0.5 mL 0.01 M ammo-
nium acetate (pH: 5.5) and 0.5 mL methanol. For solid-
phase extraction the solution was applied onto the SDB
(Styrol-divinyl-benzene) column conditioned with 3 mL
methanol and 3 mL distilled water. The column was
washed 3 mL H,O and2 x 3 mL H.O-methanol (1 : 1) and
was dried undeivacuum. After eluiion with 3 mL metha-
nol-ethyl acetate (1 : 4) the extract was dried in the vacuum
concentrator and the residue was dissolved in 250 pl of the

Tab. 1. Recovery values of benzimidazole anthelmintics in
liver

HPLC mobile phase. The mobile phase acetonitrile (60%
v/v), 0.01 M ammonium acetate and).5oń acetic acid (40%)

- was pumped with a flow-rate of I.ż mLlmin. The injec-
tion volume was 20 pl. Photodiode array detector was used
(wavelength from254 to 290 nm).

Recovery studies, The extraction effrciency for the six
different anthelmintics was determined by analysing spi-
ked blank liver and kidney samples at different concentra-
tion levels, 25-300 pglkg (n: 5, injected twice). Recovery
data were obtained by comparing the peak area of samples
spiked pre-extraction and spiked into extracts post-extrac-
tion.

Results and discussion

Anthelmintics are used for long periods in animal
therapy and in the last 45 yearc, the residues in animal
originated food with respect to veterinary drug treat-
ment have been investigated in developed country.
Legal regulations and routine residue controls ate re-
quired along with our country's prospective EU mem-
bership. Therefore, national residue plans are also pre-
pared in the recent years and these analyses conside-
red on a routine basis in our laboratories,

In this sfudy, a total of 100 samples (cattle and sheep
liver and kidney samples) were analysed by HPLC for
six benzimidazolę anthelmintic drugs widely used in
Turkey. No residues of these drugs were found in the
samples. This result is considered affirmative since
foods contaminated with several chemical residues
create a health hazardtoday. Table I and2 reports the
mean extraction recovery values obtained for liver and
kidney samples spiked separately with a mixfure of
the six bęnzimidazole anthelmintics. The values ran-
ged from 96.5%-103.9oń for these six drugs,

Benzimidazole anthelmintics should be used care-
fully because of their potential health hazards for hu-
mans. It is because the drug remains nearly unchan-
ged in thę animal tissues for a certain time and during
lactation period, the drug is transported through the
milk. In various studies, it was stated that the residue

Tab. 2. Recovery values of benzimidazole anthelmintics in
kidney
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level of ABZ in cattlę muscle and fatty tissues decre-
ased to 0,1 mg/kg (ppm) in 5 days; whereas in liver
and kidney tissues, ABZ residue level remained about
0,3-0.4 ppm for 30 days. It was reported that after the
treatment ofFBZ in cattle and sheep, the residue level
of this anthelmintic could still be detected about 0.1-
-0.2ppmeven in I4'h day. Also, it was announced that
the milk obtained from ABZ, OFZ, TKBZtreatedani-
mals should not be consumed (2-4,6,25), Therefore,
it is a wise precaution to prevent slaughtering or con-
suming food originated cattle and sheep withTBZ,FBZ
and OFZ treated for at least 14 days, and cattle with
ABZfor 14 days, sheep for 10 days, and animals with
TI<BZfor28 days (1, 5,6,2I).

To avoid residue problems and protect the consu-
mer, The EU set maximum residue limits for the an-
thelmintics (II,I2). Due to this, there have been many
publications describing the determination of benzimi-
dazole concentrations by HPLC in biological tissues
of different animal species (]-9, 14, 16, 18-20,23).
Multiresidue analysis methods with low processing
time, few personnel, requiring low amount of solvent
and capable of detecting more than one drug residue
in a single run have gained importance. Many of these
methods can analyse the maximum residue limits.
Some of these methods are used to analyse benzimi-
dazole residues in milk samples (II, 12, I7 , ż3).

In conclusion, in this study, the reason of not detec-
ting any residues of anthelmintic drugs may be proper
slaughtering of animals after obeying the legal waiting
time due to drug administration. This is quite impor-
tant in terms of public health. Larger legal regulations
providing an effective public health protection (con-
trolling the production, distribution, consumption and
usage of veterinary drugs;periodic control even after
licensing; proper registration of the drugs used; and
establishing residue analysis laboratories in large
slaughterhouses) and routine controls are required.
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Badania w kierunku obecności swoistych przeciwciał dla Neospora cani-
nt;nr wykonano z surowicami 282 psów, które byĘ doprowadzone do szpltala
zwierząt Uniwersytetu w Parrnie. Miano 1:50 uznano za dodatnie w teście im-
munofluorescencji pośredniej, stosując szczep NC-l pasożyta. Wyniki dodatnie
uzyskano z surowicarni J 0,4% psów w wieku poniżej 3 1at i 22,0% psów w wie-
ku powyżej 3 lat Przeciwciała dla N. caninwn występowały tt 40,6% psów ma-
jących kontakty z bydłem i u 15,2% psów nie mających takiego kontakfu. W gru-

pie psów kamionych surową wołowiną przeciwciała dla N. caninum występo-
wĄ u 35,2% psów, a w grupie nie karmionej wołowinąu 14,0% psów. Zarówno
kontakt z bydłem, jak i karmienie wołowiną można lntać za czynnik ryzyka
odgrywający ważną rolę w zakażeniach psów pruez N. caninum 

G.


