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Abstract

Veterinary pills are utilized in Food animals now no longer handiest for remedy however additionally
for manipulate of diseases, prevention and boom promoter. They have the ability to generate residues
in animal derived merchandise. Common pills which can be administered to animal are antimicrobial
pills, anti-parasitic compounds and boom promoters. Factors influencing the incidence of residues are
age of animal, feeding, disorder status, pharmacokinetics and extra-label drug use. So, it wishes a few
ideas to observe to assess protection of meals consisting of ADI, MRL and calculating withdrawal
time. Veterinary drug residue in meals of animal beginning can be the purpose critical public fitness in
human. These issues may also include: improvement of drug resistance, drug allergy response and
carcinogenic, mutagenicity, teratogenicity, and disruption of intestinal ordinary flora. To locate and
pick out antimicrobial residue in meals of animal beginning makes use of screening check and
confirmatory checks used. There are one-of-a-kind screening checks utilized in latest time consisting of
immunoassays, microbiological checks and Biosensors. In addition, use confirmatory checks like
HPLC and TLC. Although drug residues purpose critical public fitness impacts, little is understood
through the society and there may be loss of records approximately it, in order that its miles crucial to
study on drug residue in meals of animal beginning to perception its public fitness importance. so, there
are approaches to save you and manipulate drug residues in meals of animal beginning through
carrying out the subsequent measurements consisting of the drug merchandise must be used according
with the categorized directions, public consciousness must be created on the general public fitness
importance of drug residue the use of one-of-a-kind media, administer all pills well and pick out all
dealt with animals, use handiest pharmaceuticals with veterinary steerage and hold drug well.

Keywords: Drug, food of animal origin, public health, residue, veterinary

Introduction

Veterinary drugs are in massive element applied in animals for recuperation to address
disorder in animals, prophylactic utilization to prevent infection in animals and growth
promoters to beautify feed utilization and production). Veterinary drugs applied in animal
may be result in deposition of residues in meat, milk and eggs M. The presence of drug
residues in animal originated food is essential trouble in many countries through the years
43. Because, drug residues may be result in various health threat ['”!. Globally, greater than
half of all drug remedies are prescribed improperly >, The ongoing risk of antibiotic
contamination is in reality taken into consideration one most of the maximum vital stressful
conditions to public health that is faced thru the human population international 8,
Currently, about 80% of all food-producing animals get preserve of medication for optimum
of their lives ¥ The threat of residue is higher in developing international locations
compared to develop one 3. This might be related to lack of facilities for detection and
regulatory our bodies that control the drug residues diploma in components withinside the
form of maximum residue limits (MRLs) 3. A term the prevalence of veterinary drug
residues in components of animal beginning area is a great deal much less than 1% in
Europe; in some African international locations it could be as immoderate as 94%. A take a
look at cited in 2004 thru European Union observed that the majority of residues confirmed
in animals had been antibiotic marketers !'8). The most possibly cause for drug residues in
developing international locations might be due to wrong drug usage, greater-label dosages
for animals and failure to hold the withdrawal period.
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The presence of drug residues in components of animal
beginning area, mixed with failure to comply with the
instructions for their use of drug, may have essential
outcomes for purchaser health. specially can create some
factor effects withinside the body of human. Among them
are sensitivity to antibiotics, allergic reaction, and
antimicrobial drug resistance, carcinogenicity, mutagenicity,
teratogenicity and disruption of intestinal normal plants ['%,
The control of antibiotic residues in animal products begins
off evolved with their correct administration, proper
withdrawal durations and using each screening or
confirmatory or every detection strategies. Despite the fact
of the present day situation and the presence of a number of
public health effects due drug residues from consumption of
numerous food devices of animal beginning area in most
additives of the globe, specially developing international
locations In Ethiopia the control of medication from the
government authorities and facts on the actual rational drug
use referring to veterinary drug use can be very constrained.
In addition, misuses of medication aren't unusual place
some of the various sectors which consist of veterinary and
public health 3and moreover there can be lack of know-how
and alertness some of the controlling authorities and
producers in handling the threat of unselective use of drug
to the cattle and to the customers 3. In addition their no
formal control mechanisms exist to defend the customers in
competition to the consumption of meat and milk products
containing risky drug residues within side the United States
of America 'l despite the massive functionality usage of
drug in food animals, there has been no quantitative length
of country wide drug consumption thru cattle. Careful use of
antimicrobials withinside the food animals is critical the
future perspective. There is constrained facts on the cost of
veterinary drug residues in developing international
locations like Ethiopia no matter its public and animal
health affects %1, Hence, in slight of the above facts this
assessment paper was to bridge facts hollow regarding drug
residues in food of animal beginning area, public health
importance and its mitigating approaches. Extensive art
work have to be finished to offer an reason behind the cost
of the trouble and alleviate the superiority of veterinary drug
residues specifically via using the threat manipulate
strategies and enhancing the eye of animal health specialists
with reference to public health effects of drug residue.
Therefore, the goals of this seminar paper are:

To highlight the overall public health dangers of drug
residue in food of animal beginning area

To assessment in advance functionality recommendation for
prevention and control of drug residue

Literature review

Drug residue is both a figure compound or its metabolites
that could accumulate, deposit or saved with in cells,
tissues, organs or suitable for eating merchandise together
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with milk, eggs and meat of animals following its use to
manipulate or deal with animal illnesses its makes use of as
feed additives (Tadesse & Tadesse, Residues also can end
result from unintended management of medicine, or meals
additives ['3!. Finally unintentional publicity to chemical
substances withinside the surroundings also can bring about
tissue residues. Consumers can doubtlessly be uncovered to
residues thru intake of meals derived from handled animals.
This consists of meat and meat merchandise derived from
the principle meals species (bovines, sheep, pigs and
poultry), in addition to farmed fish, milk, eggs and honey.
Food animal Edible with the aid of using merchandise Cattle
Muscle, liver, kidneys, fats, milk, and offal Sheep/Goats
Muscle, fats, liver, offal, and milk Chicken Meat and eggs
Pig Muscle, fats and liver Salmon Muscle %!,

Veterinary drug residue

A Residue of veterinary drug is residues of materials which
might also additionally arise in meals commodities of
animal beginning due to veterinary capsules makes use of
(151" Those encompass their metabolites in addition to
residues of related impurities of the veterinary drug worried
[, The maximum in all likelihood reason of violative drug
residues is the failure to take a look at withdrawal periods.
The different reasons for the presence of medicine residues
in meals of animal beginning are wrong protection of
remedy statistics or failure to perceive handled animals
thoroughly that could result in their omission, overdosing
and use of banned capsules for remedy of financial animals.
The residues of those capsules may additionally originate
from infected animal feedstuffs . Common capsules
which can be administered to meals generating animals are
antimicrobial capsules, anti-parasitic compounds and
increase promoters

Veterinary drug residue

A Residue of veterinary drug is residues of materials which
might also additionally arise in meals commodities of
animal beginning due to veterinary capsules makes use of
31. Those encompass their metabolites in addition to
residues of related impurities of the veterinary drug worried.
The maximum in all likelihood reason of violative drug
residues is the failure to take a look at withdrawal periods.
The different reasons for the presence of medicine residues
in meals of animal beginning are wrong protection of
remedy statistics or failure to perceive handled animals
thoroughly that could result in their omission, overdosing
and use of banned capsules for remedy of financial animals
32). The residues of those capsules may additionally
originate from infected animal feed stuffs. Common
capsules which can be administered to meals generating
animals are antimicrobial capsules, anti-parasitic
compounds and increase promoters.
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Fig 1: Formation of residue in food (Mensah et al., 2014)

Antimicrobials

Antimicrobials are genuinely occurring, synthetic or
semisynthetic compounds with antimicrobial activity. These
sellers could be administered orally, parenterally and
topically. It applied in veterinary medicinal drug to
treatment of clinically obtrusive diseases. Prevention of the
predicted onset of sickness and growth vending generally as
a feed additive, over a lifetime, to growing animals that
results in improved physiological standard overall
performance thru suppressing the gut bacteria leaving more
nutrients for animals to be absorbed. The most normally

used antimicrobials in food-producing animals are

streptopenicillin, benzyl penicillin, enroflaxocin,
amoxicillin, ampicillin, sulfamethoxazol, oxytetracycline,
fluoroquinolones, macrolides, lincosamides,

aminoglycosides, cephalosporins and others 3. Almost
90% of all antibiotics applied in livestock are said to be
administered at sub-recovery concentrations. About 70% of
this is for the motive of sickness prevention and 30% are for
growth vending. The risk of residue from the milk is higher
in developing countries in evaluation to growth one. This
may be related to lack of facilities for detection 23,

oxazolidinones

. 8%
fluoroquinolones

19%

aminoglycosides
15%

phenicols
15%

p-lactams
15%

tetracyclines
sulfonamides 8%
20%

Fig 2: Distribution of the antibiotic families determined in the food(Chafer-Perica’s 2010)

2.2.2. Parasitic medication

Antihelmintic capsules are typically applied in eutherian
mammal and, thus, are associated with the seams of residues
in fit to be eaten animal products. Illustratively, ivermectin
is significantly used for the interference and remedy of
every nematode computer virus and invertebrate parasites in
meals-generating animals %), Ivermectin is lipophilic,
implying an prolonged withdrawal quantity and presence in
the fit to be eaten factors of the handled animals, in
particular people with excessive fats content material 41,

Growth Promoters

Growth promoters are antimicrobials which, as soon as
administered in low doses in animal feed, have a preventive
end result towards positive microorganism infections and
regulate the composition of the enteric macrobiotic, up feed

assimilation ™. The effect of these shielding outcomes on
animal manufacturing is to boost up eutherian mammal
boom and manufacturing to get a excessive yield overall
performance in a very shorter quantity of your time. Growth
Promoters are intentional to reinforce feed quality, natural
procedure aspects, animal fitness and animal overall
performance. in step with Regulation (EC) No. 1831/2003,
there may be an awesome range of medicine considered
feed components so one can be labeled as technological,
organoleptic, dietary and facility technical (i.e. growing
animal manufacturing or overall performance 8. Adverse
fitness outcomes referring to boom promoters consumption
is excessive migraines, more suitable pulse fee and
malignant neoplastic ailment outcomes . due to those
problems, the usage of boom promoters in animal
manufacturing is both strictly managed or prohibited in
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maximum international locations **' numerous endogenous
steroids, collectively with their semi-artificial and synthetic
analogues are created and administered to animals to
reinforce boom of animals for meals manufacturing, storing
protein, to lower fatness, furthermore on modify and
decorate fertility Feed components can't be located available
in the marketplace in the EU until they are authorized,
supported clinical evaluation of their: efficacy, end result on
animal fitness and impact on human fitness %,

2.3. Risk Factors

For the occasion of Residue in Food-generating Animal
Veterinary drug residues are one in each of the most
problems for meals contamination. Veterinary medicative
products and agricultural chemical compounds used in step
with label guidelines shouldn't result in residues [*,
However, capability motives for such residues include: Not
following cautioned label guidelines or dose (extra-label
usage); now no longer adhering to encouraged withdrawal
times; administering overlarge a extent at one injection
website; use of drug-infected instrumentality, or failure to
nicely easy gadget wont to mix or administer medication;
dosing, measuring, or compounding errors; animal
outcomes- age, pregnancy, congenital, illness, allergies;
chemical interactions among capsules; environmental
contamination; and fallacious use of agricultural chemical
compounds just like insecticides 9! Veterinary capsules
residue usually collect in the liver or urinary organ as
opposed to opportunity tissues. it is been mentioned that
exclusive residue tiers is observed in numerous tissue
positions which includes web website online and course of
administration. Risk elements answerable for the occasion
of residue are 8,

2.3.1. Age of animal

Lactation status and, to a lesser extent, the age of the animal
have an impact on drug disposition. For instance, the
observe performed on comparisons of the material medica
of norfloxacin nicotinate among weaning and unweaned
calves disclosed that general frame clearance time turned
into more suitable in weaned calves, possibly due to
extended weight from the presence of belly fluid. Calves fed
grain had shorter clearance times (about 4 days) for
sulfonamide than unweaned calves. The removal half-
lifestyles of tindazole is shorter in unweaned calves than in
person cows, while the removal half-lifestyles of apramycin
is longer in calves than in person Bos taurus, possibly due to
the nation of the drug clearance machine extraordinarily low
in weaned [17),

2.3.2. Feeding

Diet may have an impact at the bioavailability of capsules.
For instances, examine carried out to look the outcomes of
weight-reduction plan content material at the bioavailability
of orally administered fenbendazole to farm animals and
Asiatic buffalo and fed dry fodder both with or at the same
time as now no longer current green herbaceous plant
confirmed that animals receiving feed containing sparkling
herbage had down bioavailability of the drug. Fenbendazole
remains in the belly and is increasingly more discharged
with digest, and additionally the presence of latest
herbaceous plant will growth intestine hobby and the float
of digest, that depletes the supplied shops of fenbendazole
withinside the rumen %),
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2.3.3. Malady standing

The ailment repute of an animal could have an impact at the
materia medica of medication administered, which would
possibly impact the ability for residues. this will arise both
as soon as the ailment impacts the drug metabolism or
whilst the presence of contamination and/ or infection
reasons the drug to build up in affected tissues. For
example, Bos taurus with acutely infected redness quarters,
apramycin penetrates those regions of the frame, and
concentrations of the drug are found at 10 instances over the
quantity recorded from cows at the same time as now no
longer mastitis. In calves with via way of means of
experimentation elicited fasciolosis, the removal half-
existence of antipyrine became barely increased, but became
barely faded for antibiotic and statistically crucial lower for
oxytetracycline hydrochloride The projected mechanisms
for those adjustments had been the adjustments in liver
perform via way of means of fasciolosis, that changed the
manner of medication via the liver 17,

2.3.4. Pharmacological medicinal drug

The time period pharmacokinetics refers back to the motion
of drug into, via and out of the frame: the time path of its
absorption, distribution, metabolism, and excretion. A
function of a specific drug its quotes of absorption,
distribution, biotransformation, and excretion. Absorption of
the Drug: it is delineate due to the fact the manner that a
compound passes from its internet site of management into
the blood. Absorption is prompted via way of means of
numerous elements similar to the homes of mobileular
membrane, drug homes and direction of management and
physiopathological nation of the anima 17!, A signal of the
rate of drug absorption is received from the peak plasma
awareness and time accomplishing the maximum awareness.
Distribution of the Drug: it is the approach wherein a drug is
transported to any or all the tissues and organs. As soon as
entering the overall circulation, in irrespective of direction
of management, medicinal drug are despatched during the
frame and attain their internet site of movement 7). as soon
as absorption into the bloodstream, capsules come to be
disseminated to all frame additives of the frame. There are
four important elements answerable for the quantity and
price of distribution. These are the chemistry homes of the
drug, the awareness gradient installed among the blood and
tissue, the importance relation of blood float to tissue mass,
and additionally the affinity of the drug for tissue materials
and humor supermolecule binding ™. Metabolism
(Biotransformation) of the Drug: it is the important
mechanism of removal for the transformation of medication
into metabolites of the chemical reaction. medicinal drug
and overseas chemical substances which might be lipoid
soluble are reborn via way of means of catalyst procedures
to compounds of ever-growing water-solubility until they'll
be excreted thru one or the various routes 1 Hepatocytes
play an particularly essential position in the metabolism of
medication which might be overseas to the frame, some of
which might be toxic. The kidneys are responsible in the
long run to lose those substances, besides for powerful
removal, the drug or its metabolites have to be created
hydrophilic (polar, water-soluble). This may be because of
organic manner of a substance via way of means of the
urinary organ tubules is predicated on its hydrophobicity.
The whole lot of hydrophobic (non-polar, lipid-soluble)
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substance is, the extra possibly it will be reabsorbed.
Numerous capsules and metabolites are hydrophobic, and
additionally the liver converts them into hydrophilic
compounds ?°! Excretion of the Drug: it is the approach via
way of means of that the discern drug or its metabolites are
a long way farfar from the frame fluids. The urinary organ is
that the maximum critical internet site of drug excretion,
kidney ailment every so often extensively impacts drug
excretion 7. The popular clearance and removal half-
existence are crucial parameters bearing on the overall price
of removal (metabolism and excretion. aleven though
maximum compounds are excreted on the whole via way of
means of the renal, a few medicinal drug are element or
completely excreted via the bile. it is been said that there
may be an in depth species version amongst Associate in
Nursing animals inside their popular cap potential to remove
medicinal drug withinside the bile; example, hen are
characterized quite a great deal as properly biliary excretes,
while sheep and rabbit are characterized as slight and
terrible excretes [19,

2.3.5. Extra-label Drug use (ELU)

Extra-label drug Use (ELU) refers back to the usage of an
authorized drug in a completely way that is now no longer
according with the authorized label directions. Extra-label
drug Use occurs as soon as a drug totally authorized for
human use is hired in animals, whilst a drug authorized for
one species of animal is utilized in another, as soon as the
usage of medication at tiers in manner over suggested
dosages !l For times, the usage of Luminal (a drug totally
authorized for use in human beings) to deal with
encephalopathy in puppies and cats; and additionally the
usage of ivermectin in puppies and cats (a hymenopterous
insect parasitic handiest authorized to be used in cattle) are
the not unusual place ELU in veterinary medicine. The
medico need to have clinical rational for the use; the
veterinarian won't use an authorized human drug if an
animal drug authorized to be used in meals-generating
animals could be used as a substitute for the real ELU; and
if medical records at the human meals protection side of the
usage of the drug in meals-generating animals isn't always
available, the medico need to take relevant measures to
guarantee that the animal and its meals product may not
input the human meals provide 71,

2.4. Safety evaluation of antimicrobial drug residues
2.4.1. Acceptable daily intake (ADI)

Acceptable Daily Intake (ADI) refers to appropriate each
day consumption this is that the maximum amount of
chemical (mg/kg) if you want to be fed on each day over a
time frame even as now no longer production and
destructive end result Y, Weight is the common weight of
human beings extreme the products (normally assumed to
be sixty Kg). The meals intake difficulty is that the amount
of safe to eat product calculable to be fed on each day via
way of means of Associate in Nursing individual. The meals
intake thing is predicated upon the not unusual place
individual’s each day consumption of diverse sorts of foods.
Calculation of ADI is primarily based totally on an array of
toxicologic protection evaluation that takes into acute and
semipermanent publicity to the drug and its capacity impact
U81 If the drug isn't always a carcinogen, there is no
observed end result degree of the most touchy impact inside
the maximum touchy species divided via way of means of a
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protection thing is hired to look an ADI for drug residues.
The Food and Drug Authority (FDA) can calculate the
secure attention for each safe to eat tissue victimization the
ADI, the burden in weight unit of an average adult (60 kg),
and additionally the amount of the products eaten in line
with day in grams as follows. Safe attention= [ADI
(ng/kg/day) for human x average consumer’s weight (60
kg)] / [Grams consumed/day] 1%,

2.4.2. Maximum Residue Limit

Maximum residue limition (MRL) is the maximum interest
of residue because of the use of a veterinary medicinal
product which may be regular with the useful resource of
the use of the Community to be legally approved or
recognized as appropriate in or on a food. The maximum
interest of residue because of the use of a veterinary drug
(expressed in mg/kg or mg/kg on a smooth weight basis)
that is appropriate in or on a food (Bilandzi¢ et al., 2011). It
is based mostly on the kind and amount of residue
considered to be without toxicological risk for human health
as expressed with the useful resource of the use of the
Acceptable Daily Intake (ADI), or on the idea of a short
ADI that uses an additional safety thing (Ture et al., 2019)

2.4.3. Calculating Withdrawal Time

Withdrawal period is installation to shield human from
exposure of drug added food (Nisha, 2008). Withdrawal
times are determined in in shape for human intake, purpose
tissues. Most commonly, they are liver or kidneys as they
are primary organs of elimination and typically display a
residue for the longest time (Kyuchukova, 2020). It is the
time required for the residue of toxicologic state of affairs to
expend or reduce to steady interest as defined with the
useful resource of the use of the tolerance or the time which
passes a few of the ultimate dose given to the animal and the
time at the same time as the eye of residues withinside the
tissues: muscle, liver, kidney, skin/fat or products milk,
eggs, honey is lower than or identical to the MRL
(Muhammad et al., 2009). Until the withdrawal period has
elapsed, the animal or its antimicrobial resistance
determinant that may spread products ought to now now no
longer be used for human intake (Haile, 2017). human
pathogen (Beyene, 2015). The withdrawal period is
determined at the same time as the tolerance limition on the
residue interest is at or under the permissible interest (Haile,
2017) 2.5 Public Health Importance of Veterinary Drug
Residues Worldwide national and global public health
companies have a deep state of affairs about the presence of
medication residues in meat and in shape for human intake
viscera of food producing animal (Tilahun et al., 2016).
Drug residues that persist in in shape for human intake
tissues may additionally moreover turn out to be introduced
into the human healthy eating plan because of the farmer’s
negligence to observe the withdrawal period for the drug(s)
and using drugs incorrectly to animal (Alhaji et al., 2018).
Drugs applied in food animals could have an impact on the
overall public health because of their secretion in in shape
for human intake animal tissues that are intended for human
intake (Haile, 2017). There are severa channels thru which
drug residues can purpose negative results on human which
embody development of resistant pathogens that may be
right away transmitted from animals to human beings,
allergic reaction results on intestinal microbiota and immune
device are important (Beyene et al., 2016).
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Table 1: Main classes of antimicrobials and potential risks (Mensah et al., 2014)

Class Health risks
Sulfamides Allergies (with skin rashes), Sweet’s syndrome, DRESS syndrome, leukopenia
Quinolones Immediate hypersensitivity reactions (urticaria, angioedema, anaphylaxis), exanthema, Sweet’s syndrome

Beta-lactamines

Immediate reactions: urticaria, angioedema, rhinitis, bronchospasm and anaphylaxis, haemolytic anaemia, neutropaenia, eosinophilia. Skin
rashes, Stevens-Johnson syndrome, Lyell’s syndrome

Tetracyclines Drug hypersensitivity syndrome, drug-induced lupus erythematosus such as a rash, anaphylaxis, DRESS syndrome, Sweet’s syndrome
IAminoglycosides| Allergic contact dermatitis
Phenicols Rare bone marrow suppression: aplastic anaemia
Lincosamides Neuromuscular blockade with post-anaesthetic paralysis, cardiac depression after too rapid IV injection, allergies and moderate hepatic

degeneration

2.5. 1 Development of drug resistance

Indiscriminate use of veterinary pills, more often than not
antimicrobials, anthelmintics, and acaricides in meals
animals additionally play a great function withinside the
improvement of antimicrobial resistance (AMR) that has
area the overall public fitness in danger (Tufa et al., 2018).
This disadvantage is in addition worsened with the aid of
using irrational use via loose get right of entry to
pharmaceuticals and their management at sub-healing
concentrations for an extended quantity of your time
(Kyuchukova, 2020). Human fitness can be complete of an
enormous of antibiotic resistance pathogens, due to the fact
it's miles going on way to in depth over use of antibiotics,
furthermore as their use in under-healing indefinite amount
(Lawal et al., 2015). The consequences of associated
microbial resistance in bacterium causing human infections
embody greater variety of infections, frequency of remedy
disasters and severity of contamination. Greater severity of
contamination consists of extended duration of sick fitness
and extended frequency of blood infections, hospitalization,
and mortality (Ture, 2019). 2. Five. 2 Drug allergic reaction
Drug allergic reaction is printed as an immune mediate
reaction to a drug agent in the course of a supersensitive
patient, and drug allergic reaction response is constrained to
a response mediated with the aid of using Ig (Beyene,
2015). Drug elicited aversions may arise acute (inside sixty
min), acute (1-24 h), or as latent responses (1 day to many
weeks). The acute and some sub-acute problems are
normally way to type I IgE-mediated reactions associated,
extra not often, because of frame fluid globulin | immune
gamma globulin | immune globulin} (IgG) antibodies (Type
II) (Tekle & Falaro, 2020). Aversions to remedy may
embody anaphylaxis, serum sickness, cutaneal response, a
behind schedule allergic reaction reaction to pills appear to
be greater commonly associated with the antibiotics,
especially of antibiotic (Ture et al., 2019). Regarding 10%
of the human populace is taken into consideration sensitized
to an amount of a substance, in addition to penicillin, but in
animals, the volume of hypersensitive to, the drug is not
properly known. Antibiotic residues in milk may initiate
aversions in supersensitive people. Acquaintance to
antibiotic residues in ingredients will not often motive a
deadly dyscrasia in individuals (Alhaji et al., 2018). 2. Five.
three malignant neoplastic sickness effect The time period
matteric refers to any substance or an agent able to
neutering the genetic make-up of an organism in order that
they multiply and turn out to be envious while carcinogen
refers to any substance that promotes carcinogenesis, the
formation of most cancers or having carcinogenic interest.
malignant neoplastic sickness residues features with the aid
of using covalently binding residing component factors in
addition to DNA, RNA, proteins, glycogen, phospholipids
and glutathione (Al-Dobaib & Mousa, 2017). The ban of

DES (DES), a hormone-like compound used for meals
production animals, became as an end result its strong
malignant neoplastic sickness effect (Ture et al., 2019). 2.
Five. Four Agent effect the agent applies to chemical
retailers that manufacture a lethal impact on embryo or fetus
during a vital segment of gestation (Beyene, 2015).
Consequently, an inherent malformation that impacts the
structural and sensible integrity of the organism is produced.
Of the anthelmintic, benzimidazole is embryo poisonous
and teratogenic as soon as given in the course of early level
of physiological situation due to the anthelminthic interest
of the drug (Tilahun et al., 2016). The famous thalidomide
incident related to sort of youngsters in Europe became a
right away testimony to the risk so one can arise as soon as
such agent is administered during physiological situation
(Tilahun et al., 2016).

2.5.5 Agent Effects

The time period agent is hired to give an explanation for
chemical or bodily retailers so one can motive a mutation in
the course of a DNA molecule or damage the genetic a part
of a mobileular or organisms. Many chemical compounds,
in addition to alkalizing retailers and analogous of DNA
bases, are proven to elicit mutagenic interest which could
have adversely affected human fertility (Foster, 2014).
There has been an growing subject that remedy in addition
to environmental chemical compounds may create a likely
risk to the human populace with the aid of using
manufacturing of genes mutations or frame aberrations
(Booth er al., 1998).

2.5.6 Disruption of conventional flowers

Disruption of regular human flowers withinside the intestine
can be any other dangerous effect of drug residues in human
meals (Tekle & Falaro, 2020). The dietetics withinside the
human GI tract is a complex, nevertheless relatively stable,
ecological community, containing over 4 hundred
microorganism species. This bacterium that now and again
sleep withinside the gut acts as a barrier to forestall
incoming infective agent from being installed and causing
residues of medicine in ingredients of animal beginning may
motive diseases. Antibiotic residues can also additionally
cut back the whole variety of the bacterium or with the aid
of using choice kill a few important species (Nisha, 2008).
The broad-spectrum antibiotics can also additionally
adversely have an impact on extensive choice of
microorganism and therefore motive channel disturbance.
Antibiotics may lessen general numbers of these benign
micro-organism or selectively kill a few essential species as
soon as ate up in meals that comprise their residues
(Kyuchukova, 2020).

2.6. Economic Importance of drug Residues
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There's a main monetary effect associated with drug
residues in meat, milk, or egg products. Besides loss in
income of product, public notion may have the great effect
on clients already weary approximately drug and chemical
use in meals manufacturing structures in growing and
growing countries (Ibrahim et al., 2009). Major monetary
losses may stand up in veterinary medication, due to
antibiotic resistance has been determined to purpose clinical
resource a failure and higher mortality and morbidity rate
(Tekle & Falaro, 2020). a huge spread handiness and use
medication have many poor implications on international
fitness care: amongst those traits of drug resistance is one.
The primary monetary significance of resistance at the
reducing efficiency of antibiotic remedy consists of the need
to consider greater steeply-priced medication with a view to
be a good deal unaffordable for plenty number one fitness
care programs. Antibiotic residue stays extraordinarily
critical from potential of worldwide change and consumer
confidence, due to it finally ends up in worldwide
protectionism (Haile, 2017). In farm industries, the dairy
starter cultures currently used for the primary herbal
movement of milk belong normally to the genera
Lactococcus, eubacterium and Lactobacillus. These starter
cultures are particularly carboxylic acid micro-organism
applied with inside the meeting of a variety of tough milk
products, in addition to cheese, dairy product and genteel
butter. The primary position of starter lifestyle in cheese
manufacture is the manufacturing of carboxylic acid from
milk sugar at a normal and managed rate. The following
lower in hydrogen ion awareness influences style of
components of the cheese production approach and in the
long run cheese composition and quality (Packham er al.,
2001). Antibiotic residue in milk is unwanted from a
generating angle as they will intrude with starter lifestyle
hobby and for that reason disrupt the manufacture process
(Katla et al., 2001).

Method of detection and identification of drug residues
Absolutely exclusive strategies drug residues observation
and identity in ingredients of animal foundation conjointly
the} protocol for control is commonly supported a 2 steps
system: first, screening for presence of diverse antimicrobial
groups and second, affirmation with the aid of using identity
of the unique antimicrobial in the pattern (Tekle & Falaro,
2020). A screening approach have to be prepared to come
across residues at the ways facet the MRL of a drug and
have to additionally reduce, to the great minimum.
Verificatory strategies are strategies that deliver complete
data sanctioning the substance to be certainly regarded and
if vital quantified at the quantity of interest (Mensah et al.,
2014). These methods are designed to meet style of overall
performance criteria, which can be established in the course
of the required validation research earlier than being used
for statutory control, according with name 2002/657/EC (32,
36) (Mensah et al., 2014).

3.1 Screening methods

Screening method is printed due to the fact the first system
it is implemented to pattern analyses, the goal being to
decide the presence or absence of residues of veterinary
medicinal drug (Aerts et al., 1995). These strategies have
the ability for an excessive pattern output and are used for
huge numbers of samples for ability non-compliant
outcomes. They may be in particular designed to keep away
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from fake compliant outcomes ((Mensah et al., 2014).
Screening methods are once in a while inexpensive, really to
apply and handle, rapid, selective and touchy observation of
these residues are vital to verify meals safety. Suitable for
excessive-throughput evaluation, and feature practical
sensitivity, specificity and detection functionality but,
generally do not cause real quantitative outcomes (Mungroo
& Neethirajan, 2014). The most vital screening strategies to
come across antibiotic residues in meals samples (i.e.
immunoassays, microbiological assessments and
biosensors). Their major advantages are quick evaluation
time, excessive  sensitivity and  belongings  for
immunoassays, simplicity and low cost for microbiological
assessments, and automation and consequently the chance
of in region evaluation for biosensors (Mungroo &
Neethirajan, 2014)

3.1.1 Immunochemical assay

Immunoassays are supported the interplay antigen—antibody
is extraordinarily unique and beneficial for the detection of
residues of chemical and veterinary medicinal drug in
animal ingredients (Mensah et al., 2014). the most normal
method is composed in the enzyme-connected immuno-
sorbent cloth assay (ELISA) and the detection gadget is
commonly primarily based totally on enzyme-classified
reagents (Reig & Toldra, 2006). The pattern it is screened
for antibiotic content material is incubated with antibodies,
beneath the meeting of an analyte protein binding complex.
The diploma of binding this is expounded to the quantity of
antibiotics present in the pattern is set (Tilahun et al., 2016).
A benefit of immunoassays is that they may be prepared to
examine the presence of antibiotics at very low levels,
which makes them even beneficial for screening of
prohibited substances. The kits allow the evaluation of an
oversized variety of samples in keeping with kit, do not
want diffused instrumentation, the outcomes are supplied in
a completely few hours and are pretty unique and touchy
and ease (Tesfaye, 2020). However, the maximum project of
immunoassays is that the manufacturing and deliver of
antibodies that have to be selective regarding the centered
antibiotic compound (Shankar efr al., 2010). Small plate’s
and magnetic debris are hired on this take a glance at(Tekle
& Falaro, 2020). The antibiotic content material is incubated
with antibodies, beneath the meeting of an examine protein
binding complex. The diploma of binding, this is expounded
to the quantity of antibiotics present in the pattern, is set
(Cha“fer-Perica’s 2010)

3.1.2 Microbiological inhibition assays

Microbe inhibition check is one in each of screening check
for antimicrobial residues (Tesfaye, 2020). Microbiological
assays are qualitative or semi- quantitative strategies,
supported a selected response among a inclined organism
(normally microorganism) and consequently the anti-
natural phenomenon present in milk and meat (Reig &
Toldra, 2006). Muller Hinton or lifestyle medium is
regularly wont to carry out agar diffusion check. These
assessments incorporate spores of unique micro-organism
(Bacillus subtilis, B stearothermphillus, genus Micrococcus
luteus etc.); touchy to unique antibiotics on agar gel in
addition to vitamins for microorganism increase and a
hydrogen ion awareness indicator (Aytenfsu & Mamo,
2016). Whilst addition of milk or meat, the plate is
incubated at relevant temperature for increase and
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germination of micro-organism. In the absence of antibiotic
residues, the growth of micro-organism can be detected
visually both with the aid of using the change of opacity of
the agar medium or with the aid of using the color alternate
of the hydrogen ion awareness indicator (Navratilova,
2006). There are numerous advantages of these methods;
microbiological assessments may be executed with the aid
of using non- professionals, reliability, cost effectiveness
and simplicity. Moreover, an oversized variety are
commercially supplied (Sapkota et al., 2019). However,
those strategies have a few dangers adore loss of specificity
and consequently the wished lengthy incubation time
(Ibrahim & Khalafalla, 2016).

3.1.3 Biosensors

A biosensor is accomplice diploma instrumentation that has
elements in close proximity, a transducing tool and a
popularity element with a assisting material (Mungroo &
Neethirajan, 2014). The recognition detail includes 2
affinity-pairing partners (antibody/antigen and an analyte
that binds particularly to them), one among this is
immobilized. The simplicity of the mechanism of biosensors
compared to exclusive detection strategies makes the
detection of antibiotics with biosensors relatively fast,
accurate and simple to implement (Shankar et al., 2010).
The primary problem of biosensors is that the uncertainty of
the organic sensing detail. For instance, the sensing
mechanism is likewise affected by duration of use, fashion
of molecules, and/or environmental factors (pH, temperature
and ionic strength) (Cha’fer-Perica’s, et al., 2010).
Biosensors are generally divided into three foremost types,
namely: chemical technology biosensors; mass-primarily
based totally biosensors; and optical-primarily based totally
biosensors. The running concepts of each of the three
biosensors are completely exclusive and can consequently
be enforced in a completely style of applications (Tesfaye,
2020). Chemical technology sensors stay the electric electric
powered capability voltage resulting from an interplay
among examine and consequently the membrane surface.
Chemical technology biosensors provide excessive
specificity with rapid evaluation at a less expensive cost.
Mass-Based Biosensors are thought of energy biosensors
manufacture an electrical sign as soon as a mechanical
pressure is carried out. They may be used for label-
unfastened detection of particular supermolecule sequences
for antibiotics detection in meals (Reig & Toldra, 2006).
The natural chemistry indicators of biosensors are
regenerate through a electric tool into an digital sign. Then,
those indicators are processed through a silicon chip that
offers the final result. The maximum advantages of
mistreatment piezoelectric biosensors encompass duration
output, fee effectiveness and software for large-scale use.
The drawbacks are loss of specificity and sensitivity but due
to the fact the risk of interference on the sensing detail
surface. Biosensors are prepared to have a look at on the
equal time more than one veterinary medicinal drug residues
in samples at a time (Tilahun er al., 2016). Three. 2
Verificatory Ways verificatory strategies are strategies that
offer complete statistics allowing the substance to be surely
regarded and if essential quantified on the volume of hobby.
They need to be instrumental chemical evaluation strategies
and accordingly are more expensive and time-consuming;
although, extraordinarily selective so one can deliver
specific identification (Ibrahim & Khalafalla, 2016).
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generally used strategies for the detection of veterinary drug
residues encompass HPLC, fueloline activity (GC) and
HPTLC (Mungroo & Neethirajan, 2014). Chemical
strategies generally continue with a initial extraction so one
can isolate the drugs of hobby from the organic matrix.
From the exams indexed underneath HPLC is generally
wont to have a look at numerous antimicrobials (Aytenfsu &
Mamo, 2016).

3.2.1 High Performance Liquid activity (HPLC)

It is a separation approach with excessive assets and
sensitivity (Shankar et al., 2010). High overall performance
liquid chromatography (HPLC) regular detection of multi-
residues in samples is relatively sincere and rapid, wishes
initial clean-up thru stable segment extraction accompanied
through filtration earlier than injection into reversed section
HPLC with diode array detection. This manner has been
carried out to in animal meals products for detection of
antimicrobial like quinolones, sulphonamides, B-lactams,
macrolide and tetracycline, moreover anabolic and
corticosteroids veterinary medicinal drug (Kirbi et al.,
2005). The essential advantages of HPLC are that, it takes a
short time (few min/pattern) to get the results, has excessive
sensitivity and specificity relying on detector, excessive
automatization ensuing in excessive productiveness and
consequently the capability receipt of quite a few statistics
from spectra as soon as mistreatment diode array detector.
The downside encompass excessive preliminary investment
(equipment), want of expertise, and desire of pattern
preparation (extraction and filtration, addition of inner
standard, etc.) and fee of column (Reig & Toldra, 2006).
High overall performance liquid activity (HPLC) is
acquiring enlarged burn up to the mark laboratories due to
the risk to examine on the equal time more than one residues
in a completely pattern in relatively quick time. Recent
trends of excessive pace HPLC will reduce lower back
pattern remedy and evaluation time (Aquiles et al., 2015).
three.2.1 High Performance Liquid Chromatography
(HPLC) It is a separation approach with immoderate
selectivity and sensitivity (Shankar er al., 2010). High
standard overall performance liquid chromatography
(HPLC) everyday detection of multi-residues in samples is
enormously smooth and rapid, requires preliminary clean-up
through strong phase extraction found with the useful
resource of the usage of filtration in advance than injection
into reversed phase HPLC with diode array detection. This
way has been applied to in animal food products for
detection of antimicrobial like quinolones, sulphonamides,
B-lactams, macrolide and tetracycline, moreover anabolic
and corticosteroids veterinary pills (Kirbi et al., 2005). The
essential blessings of HPLC are that, it takes a short time
(few min/sample) to gain the results, has immoderate
sensitivity and specificity counting on detector, immoderate
automatization foremost to immoderate productivity and the
feasible receipt of more facts from spectra whilst the usage
of diode array detector. The disadvantage encompass
immoderate initial investment (equipment), need of
information, and need of sample preparation (extraction and
filtration, addition of internal trendy, etc.) and price of
column (Reig & Toldra, 2006). High standard overall
performance liquid chromatography (HPLC) is getting
progressed use on pinnacle of factors laboratories due to the
possibility to study simultaneously multiple residues in a
sample in enormously short time. Recent tendencies of
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immoderate speed HPLC can reduce sample treatment and
assessment time (Aquiles et al., 2015).

3.2.2 High Performance

Derivatization Thin-Layer Chromatography High universal
overall performance thin-layer chromatography (HPTLC)
has been applied effectively for the qualitative and
quantitative detection of multi-residues in food samples
regardless of the truth that its use has abruptly decreased
over the last decade(I. G. Ibrahim & Khalafalla, 2016).
Visualization of the components can be finished each with
the resource of the use of spraying the right chromogenic
reagent or beneath Neath UV light (Ibrahim & Khalafalla,
2016). Quantitative self-discipline is feasible through the
relative intensity of the spot withinside the plate, it's
measured closer to that of the internal state-of-the-art with
the resource of the use of scanning densitometry. Recent
trends allow for automation in a similar way to HPLC with
the best equipment (Shankar et al., 2010). High universal
overall performance thin-layer chromatography has been
applied to big residues like thyreostatic tablets, clenbuterol
and exclusive agonists, nitroimidazole, and sulfonamides, in
animal tissues (Kirbi et al., 2005). The essential advantages
of HPTLC are that, it takes a quick time to attain the result,
immoderate kind of samples for a single analyte, possibility
of automatization for higher productivity, sensitive,
specificity depending on the detection approach and
separated sample can be recovered for further confirmatory
assessment. The disadvantage include statistics required,
need of sample preparation (extraction and filtration, etc.),
interferences giving some faux positives and best one thin-
layer plate in step with residue searched (Reig & Toldra,
2000).

3.2.3 Gas chromatography

Gas chromatography (GC) Derivatization of analytes is
often required to make analytes to be a risky by-product
even as GC is employed to find out veterinary drug residues.
In the following instances, the aim analytes had been all
derivatized withinside the approach of sample pretreatment
for GC assessment. Chloramphenicol residues in animal
tissues had been detected with the resource of the use of GC
with electron capture detector (ECD) (Cerkvenik, 2006). GC
with ECD have become notably applied for the self-
discipline of amitraz and its metabolite residues that have
been confirmed with the resource of the use of fueloline
chromatography-mass spectrometry (GC-MS) without
derivatization (Tao et al., 2011) Lincomycin and
spectinomycin had been determined with the resource of the
use of GC with nitrogen-phosphorus detection (NPD) and
confirmed with the resource of the use of GC-MS. GC isn't
always often used for the self-discipline of veterinary tablets
because of the requirement of derivatization (Li et al.,
2020).

4. The status of drug residue in Ethiopia.

In many African countries, antibiotics may be used
indiscriminately for the treatment of bacterial ailments or
they may be used as feed additives for domestic animals and
birds (Ture et al., 2019). The ongoing hazard of antibiotic
contamination is surely taken into consideration one a
number of the maximum essential stressful conditions to
public health that is faced now not best with the resource of
the use of the African people, but moreover with the
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resource of the use of the human population worldwide
(Beyene, 2015). Such residues are spreading abruptly,
irrespective of geographical, economical, or legal versions
amongst countries. In addition, food animals slaughtered for
domestic and export features with inside the U. S. are not
screened for the presence of residues in any of the slaughter
houses with inside the U. S. (Haile, 2017). And moreover
there can be however lack of smooth available information
about antibiotic residues in food of animal beginning region
and their economic and public health impacts with inside the
U. S. (Aytenfsu & Mamo, 2016). In Ethiopia, a test
executed in 2007 indicated the proportion of tetracycline
stages in red meat; the test focused on the Addis Ababa,
Debre Zeit and Nazareth slaughterhouses. Out of the
complete 384 samples analyzed for tetracycline residue 71.
Three % had detectable oxytetracycline stages. Among the
red meat samples gathered from the Addis Ababa, Debre
Zeit and Nazareth slaughterhouses, 93.8%, 37.5% and
82.1% tested high quality for oxytetracycline respectively.
The suggest stages of oxytetracycline in muscle from the
three slaughterhouses had been described as follows: Addis
Ababa, 108.34ig/kg; Nazareth, 64.851g/kg; and Debre Zeit,
15.9161g/kg. The Regarding kidney samples,
oxytetracycline stages had been observed to be 99.02ig/kg
in Addis Ababa, 109.35ig/kg in Nazareth and 112.53ig/kg in
Debre Zeit. About 48% of the secure to devour tissues had
oxytetracycline stages above the encouraged maximum
limits (Haile, 2017).

3.2.1 High performance liquid chromatography (HPLC)

It is a separation approach with immoderate selectivity and
sensitivity (Shankar et al., 2010). High universal overall
performance liquid chromatography (HPLC) ordinary
detection of multi-residues in samples is enormously clean
and rapid, requires preliminary smooth-up through strong
section extraction found with the resource of the use of
filtration in advance than injection into reversed section
HPLC with diode array detection. This way has been
applied to in animal food products for detection of
antimicrobial like quinolones, sulphonamides, B-lactams,
macrolide and tetracycline, moreover anabolic and
corticosteroids veterinary tablets (Kirbi er al., 2005). The
essential advantages of HPLC are that, it takes a quick time
(few min/sample) to attain the results, has immoderate
sensitivity and specificity counting on detector, immoderate
automatization major to immoderate productivity and the
feasible receipt of more information from spectra even as
using diode array detector. The disadvantage include
immoderate initial investment (equipment), need of
statistics, and need of sample preparation (extraction and
filtration, addition of internal state-of-the-art, etc.) and
charge of column (Reig & Toldra, 2006). High universal
overall performance liquid chromatography (HPLC) is
getting advanced use on pinnacle of factors laboratories due
to the possibility to take a look at simultaneously multiple
residues in a sample in enormously quick time. Recent
trends of immoderate pace HPLC can reduce sample
treatment and assessment time (Aquiles et al., 2015).

3.2.2 High Performance Thin-Layer Chromatography

High  universal overall  performance  thin-layer
chromatography (HPTLC) has been applied effectively for
the qualitative and quantitative detection of multi-residues
in food samples regardless of the truth that its use has
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abruptly decreased over the last decade (I. G. Ibrahim &
Khalafalla, 2016). Visualization of the components can be
finished each with the resource of the use of spraying the
right chromogenic reagent or beneathneath UV light
(Ibrahim & Khalafalla, 2016). Quantitative self-discipline is
feasible through the relative intensity of the spot withinside
the plate, it's measured closer to that of the internal state-of-
the-art with the resource of the wuse of scanning
densitometry. Recent trends allow for automation in a
similar way to HPLC with the best equipment (Shankar et
al., 2010). High universal overall performance thin-layer
chromatography has been applied to big residues like
thyreostatic tablets, clenbuterol and exclusive agonists,
nitroimidazole, and sulfonamides, in animal tissues (Kirbi et
al., 2005). The essential advantages of HPTLC are that, it
takes a quick time to attain the result, immoderate kind of
samples for a single analyte, possibility of automatization
for higher productivity, sensitive, specificity depending on
the detection approach and separated sample can be
recovered for further confirmatory assessment. The
disadvantage include statistics required, need of sample
preparation (extraction and filtration, etc), interferences
giving some faux positives and best one thin-layer plate in
step with residue searched (Reig & Toldra, 2006).

4. The status of drug residue in Ethiopia.

In many African countries, antibiotics may be used
indiscriminately for the treatment of bacterial ailments or
they'll be used as feed additives for domestic animals and
birds (Ture et al., 2019). The ongoing risk of antibiotic
contamination is truly taken into consideration one some of
the maximum essential traumatic conditions to public health
that is faced now not only with the useful resource of the
usage of the African people, but moreover with the useful
resource of the usage of the human population worldwide
(Beyene, 2015). Such residues are spreading unexpectedly,
irrespective of geographical, economical, or legal versions
amongst countries. In addition, food animals slaughtered for
domestic and export features with inside the U. S. are not
screened for the presence of residues in any of the slaughter
houses with inside the U. S. (Haile, 2017). And moreover
there can be nevertheless lack of smooth available
information about antibiotic residues in food of animal
beginning vicinity and their economic and public health
influences with inside the U. S. (Aytenfsu & Mamo, 2016).
In Ethiopia, a check performed in 2007 indicated the share
of tetracycline levels in pork; the check focused on the
Addis Ababa, Debre Zeit and Nazareth slaughterhouses. Out
of the entire 384 samples analyzed for tetracycline residue
71.three% had detectable oxytetracycline levels. Among the
pork samples accrued from the Addis Ababa, Debre Zeit
and Nazareth slaughterhouses, 93.8%, 37.5% and 82.1%
tested fine for oxytetracycline respectively. The suggest
levels of oxytetracycline in muscle from the three
slaughterhouses were described as follows: Addis Ababa,
108.34ig/kg; Nazareth, 64.85ig/kg; and Debre Zeit,
15.916ig/kg. The  Regarding  kidney samples,
oxytetracycline levels were determined to be 99.02ig/kg in
Addis Ababa, 109.351g/kg in Nazareth and 112.53ig/kg in
Debre Zeit. About 48% of the secure to devour tissues had
oxytetracycline levels above the encouraged maximum
limits (Haile, 2017).

5. Conclusion and recommendation

~91 ~

http://www.actajournal.com

The use of veterinary tablets in food-producing animals has
the cappotential to generate residues in animal derived
products and poses a public health chance to the consumer.
Generally the overall public health risks because of drug
residue can be allergic reaction and hypersensitivity,
reproductive disorders, carcinogenicity and drug resistance.
For the prevention and manage of antibiotic residue a shared
obligation among wonderful stockholders including the
government might be very imperative. Veterinarians have to
be properly privy to the importance of drug residues
withinside the food animals and their viable risk to the
general public. They have to have updated records about the
proper withdrawal times of all the medication used in their
areas of practice. Until recently, veterinarians did now not
pay sufficient hobby to ensuring that the producers placed
strictly to the withdrawal period for milk, meat and egg
from animals treated with some of tablets. The most likely
reason for drug residue also can moreover give up end result
from human management, in conjunction with incorrect
usage, including extra-label. Using drug for recuperation
purpose only and withinside the proper doses and for proper
time has brilliant contribution withinside the prevention and
manage of antibiotic residue. The availability of sensitive
tool and modern analytical techniques are of vital
importance withinside the detection, manage and prevention
approaches. Based on the above give up the following
guidelines are forwarded:

A obligation among government and exceptional
stockholders in supplying consciousness for humans about
drug residue and withdrawal period ought to be given
hobby.

The recuperation use of antibiotics have to be in proper
doses and for appropriate time.

Use only prescription drugs with veterinary guidance.

Avoid the use of antibiotics within side the veterinary place
without veterinarian’s prescription and educate dairy owners
on drug withdrawal period of treated animals.

Maintain and use proper treatment records on all treated
animals.

Use drug residue screening assessments unique for the drug
carried out in advance than marketing and marketing milk,
meat and egg from treated animals.

The safety levels of food have to be strictly placed.

Testing for drug residues have to be accomplished at meat
distribution centers and farmers have to be privy to drug
residues on human health
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