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ABSTRACT

The present study was conducted to throw the light on the effects of the concurrent use of
diuretics (R-D compound, 1g/litre / day at 7th day of age to the end of the experiment) on residue
concentrations of the antibiotic (ampicillin ) and coccidiostate (vetacox s) as well as their effects on
performance in broilers. A total of 180, one-day-old broiler chicks (Hubbard) were equally divided
randomly into 6 groups , a control group and 5 experimental groups , each of thirty chicks. All chicks
were fed a basal balanced diet. Chicks of the first group received non-medicated water and considered as
control. The second group received R. D compound medicated water (1g/litre /day at 7th day of age to
the end of the experiment). The third group received Vetacox S medicated water (1g/3litre/day at 30 day
of age for 5 consecutive days). The fourth group received both Vetacox 5 + R. D compound medicated
water at 30 days of age for 5 consecutive days. The fifth group received ampicillin medicated water (1g /
litre at 30 day of age for 5 consecutive days). The sixth group received both ampicillin + R. D
compound medicated water at the thirteen days of age for 5 consecutive days. Ampicillin and
sulphadimidine were assayed in serum, liver, heart and breast muscles using microbiological method.
Birds body weight were recorded weekly in Kg and Feed conversion ratios were calculated. Our results
revealed that, the addition of the R. D- compound alone or together with either Vetacox S or ampicillin
to the water elicited more significant increase in body weights and a lower feed conversion ratios than
those in antibiotic (ampicillin) and coccidiostates (vetacox s) treated groups . The results suggest that R-
D compound may be useful not only in improving production of broilers but also to enhance excretion of
ampicillin, and vetacox s residues .

intestine act as a barrier to prevent incoming
pathogenic bacteria from getting established
and causing disease. Antibiotics might reduce

INTRODUCTION
Administration of drugs to food-

producing animals in order to cure or prevent
diseases or to promote growth, requires not
only consideration of their effects on the
animal but also on human who ingest food
from these animals. This practice can result in
unwanted drugs residues in meat and meat
products eaten by humans. Negative health
effects in humans have been traced to the
consumption of these antimicrobial drugs and
their metabolites (1&2). A number of possible
adverse health effects of veterinary drug
residues have been suggested. These include ,
allergic/toxic reactions to residues, chronic
toxic effects occurring with prolonged
exposure to low levels of antibiotics and
development of antibiotic-resistant bacteria in
treated animals. These bacteria might then
cause difficult-to-treat human infections and
disruption of normal human flora in the
intestine. The bacteria that usually live in the

total numbers of these bacteria or selectively
kill some important species (3&4).

Sulfonamides are one class of
antimicrobial agent used widely in the
livestock industry to promote growth. These
drugs are often overused because they are
inexpensive .

Sorbitol dehydrogenase; a novel target
for adjunctive protection of ischemic
myocardium is readily available. They are
widely wused in poultry production as
anticoccidials and so there is some risk of
residues in meat (5-7 ).

Penicillin derivatives (p-lactam
antibiotics) are widely used in poultry to treat
infections and as feed or drinking water
additives to prevent some diseases (&).
Ampicillin residues in kidney and liver (as
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determined by HPLC) were higher than those
in muscle (2). Hence, withdrawal periods have
been stipulated to each product. If followed
meticulously, there should not be any danger
of these chemicals to the consumers of poultry
products. The use of chemicals and veterinary
drugs in the production of poultry may leave
residues that need to be minimized. As, most
antimicrobials usually cleared from the blood
via the kidneys and into the urine, minimizing
their residues could be reached by enhancing
their excretion by several approaches
including diuretic (10). Therefore decreasing
of residues in animal tissue and meats has
become a priority, in our study.

This study was conducted to
investigate the effect of the concurrent use of
diuretics (R-D compound) on residue
concentrations of the antibiotic (ampicillin)
and coccidiostate (vetacox s) to chickens.

MATERIALS AND METHODS
Drug:

I-Ampicillin  (Ampicillin 20% ® oral
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Industery. Each 100 g contains 20g
Anhydrous Ampicillin . Its recommended
therapeutic dose is lg / litre drinking water
per day for 5 consecutive days

2-Sulfadimidine  sodium  (Vetacox  S®&;
Associated Pharmaceutical product
Limited, Lagos, Nigeria), at 1g / 3litre of
drinking water per day for 5 consecutive
days.

3-Mineral, vitamin and amino  acid
supplements (R. D compound, S.C.P Vet
Company -Sharkia- Egy). It is composed
of Ammonium and potassium chloride,
potassium citrate, Magnesium and Sodium
Sulphate, Sorbitol, DL methionin,vitamin
B6, B2, Bl and K3 (lg/litre / day at 7th
day of age to the end of the experiment).

Birds:

One hundred eighty one-day-old
broiler chicks (Hubbard) were equally divided
into 6 groups, a control group and 5

experimental groups, each of thirty chicks. A
description of experimental protocol is

solution) was obtained from Arabic presented in Table 1.
Campany for Drugs and Chemicals
Table 1. Experimental protocol
Lrop Haree of deiy Dose / litre of drinking water / day
| control 0 non medicated water.
) R.D “compouid Ehg.l"ixtre .l'd_ay at Tth day of age to the end of
e experiment
3 Vetacox S lg.l'.%htrf:{day at 30 day of age for 5
consecutive days,
4 Vetacox 5§ + R. D compound As in group 243
5 LT ;E { litre at 30 day of age for 5 consecutive
¥S
6 ampicillin + R. D compound As in group 245

1-The contral group (1) : received non medicated water.

2-The experimental group (2) : received R. D compound medicated water (1g/litre /day at 7th day of age to the end

of the experiment)
3- The experimental group
consecutive days)

(3) :

received Vetacox § medicated water (1g/3litre/day at 30 day of age for 5

4- The experimental group (4) : received both Vetacox S + R. D compound medicated water at 30 days of age for

3 consecutive days.

3-The experimental group (3) : received ampicillin medicated water (1g / litre at 30 day of age for 5 consecutive

days).

6-The experimental group (6) : received both ampicillin + E. D compound medicated water at the thirteen days of

age for 5 conseculive days.
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All chicks were fed ad libitum on broiler
starter ration up to 28 days of age. Then the
birds were fed on broiler finisher ration up to
42 days of age. The composition and chemical
analysis of broilers starter and finisher ration
were presented in Table,(2 & 3 ).

Birds body weight were recorded every
week in each group /Kg . Feed conversion
ratios were calculated (11).

Five birds from each group were
slaughtered at the end of the experiment (42
days of age ). The blood samples were
collected from wing vein without
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anticoagulant in a sterile wasserman tubes for
separation of serum, which was stored at -20°
C in a small sterile glass vial until used for
determination of ampicillin and
sulphadimidine residues. Samples of liver,
heart and breast muscles were taken from
sacrificed birds for residues determination.
Ampicillin and sulphadimidine were assayed
in serum, liver, heart and breast muscles using
microbiological method described (12).

The obtained data were analyzed
statistically using an ANOVA test (13).

Table 2. Composition of the experimental diets in Starter and finisher ration /100kg

e Broiler starter basal Broiler finisher basal
Ingredient Diet (%) Diet (%)
Ground yellow corn 60.4 65.5
Soy bean meal 24.6 2L5
Fish meal 10
Corn gluten60%CP 0.0 6.0
Calcium carbonate 1.4 1.4
Calcium dibasic phosphate 1.4 1.4
*Vit.min.premix 0.2 0.2
Oil 2 4.0
Total 100 100

Table 3. Chemical analysis of the experimental diet in the starter stage

Chemical analysis Broiler starter basal diet | Broiler finisher basal diet
ME.Kcal/kg 3005.98 3248.9
Crude Protien% 22.0326 18.127
Ether. Extract% 2.2992 2.811
Crude Fiber% 3.1508 3.024
Ca.% 1.2666 1.0255
Available phosphorous% 0.6167 0.2484
Lysine% 1:3257 0.8105
Methionine% 0.4562 0.3406
Methionine +Cystine% 0.7993 0.6664

Moisture, CP, EE was chemically analysed (14).
*Caleulated (I5).
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RESULTS AND DISCUSSION
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Table 4. Effect of RD compound 1g/litre /day at 7th day of age to the end of the experiment With
or without, Vetacox S (1g/3litre/day at 30 day of age for Sday) and Ampicillin (1g /
litre at 30 day of age for 5 consecutive days) on average body weight of broiler

chickens (0 — 6 weeks) (n=5).

e See Initial Week (2) Week (4) Week (6)

1 (control) 43.2 +0.31 243.42+731° | 1021.83+13.20° | 2024.70+52.64°
2(RD-compound) | 43.5 +1.72 272.27+5.91° 1216.05+16.59" | 2300.33+39.23"
3 (Vetacox S) 43.42+1.72 247.9+6.05" 1069.50+21.77% | 2120.33+38.05
4 (Vet+RD) 43.58+1.7 261.35+5.64™ | 1159.50+23.01™ | 2252.0+30.46™

5 (Ampicillin) 43.5+1.71 270.05+7.08* 1101.50+45.90™ | 2171.0+35.93™
6 (Amp.+RD) 43.33+1.76 263.11£7.02® | 1169.50+45.90™ | 2230.33+42.18%F

Values are means + S.E

Means within the same column with different superscripts are significantly different.

Table 5. Effect of RD compound (1g/litre /day at i day) of age to the end of the experiment.
With or without, Vetacox S (1g/3litre/day at 30 day of age for 5day) and Ampicillin
(1g / litre at 30 day of age for 5 consecutive days) on average body weight gain of
broiler chickens (0 — 6 weeks) (n=5).

oasn A | (0.2) Week Week (2-4) Week (4-6) Week (0-6)

| (control) 200.22+7.35° | 778.41+13.21° | 1002.86+44.34 | 1981.50+52.58°
2(RD-compound) | 228.77+5.82% | 944.22+18.0° | 1083.83+44.32 | 2256.82+39.24°
3 (Vetacox S) 204.47+6.10° | 821.60+23.57 | 1050.83+46.55 | 2076.91+38.13%
4 (Vet.+RD) 217.76+5.61™ | 898.15+24.47%™ | 1092.50+39.91 | 2208.41+30.41°

5 (Ampicillin) 226.55+7.10° | 899.45+47.94" | 1060.83+52.82 | 2186.83+42.23%F
6 (Amp.+RD) 219.78+7.03" | 838.38+19.50™ | 1069.50+38.03 | 2127.66+35.82™

Values are means =+ 5.E

Means within the same column with different superscripts are significantly different.

Table 6. Effect of RD compound (1g/litre /day) at 7" day of age to the end of the experiment.
With or without, Vetacox S (1g/3litre/day at 30 day of age for 5day) and Ampicillin
(lg / litre at 30 day of age for 5 consecutive days) on feed conversion ratio of broiler

chickens (0 - 6 weeks). n=5
— ALl Week (2) Week (4) week (6) Week (0-6)
1 (control) 1.8 1.9 2.3 2.0
2(RD-compound) 1.6 1.7 2.1 1.8
3 (Vetacox S) k7 1.8 ¢ it 1.9
4 (Vet.+RD) 1.6 1.75 2.2 1.85
5 (Ampicillin) 1.6 1.75 2.2 1.92
6 (Amp.+RD) 1.6 1.7 2.2 1.83

Values are means + S.E

Means within the same column with different superscripis are significantly different,
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Table 7. Tissue concentration (pg/ml or g) of Vetacox S (1g/3litre/day at 30 day) of age for
Sday) and Ampicillin (1g / litre) at 30 day of age for 5 consecutive days) With and
without R.D —compound (lg/litre /day at 7th day of age to the end of the

experiment).n=5

Drugs Concentration (pug/ml or g)
Samples Vetacox s Vﬁ;Z(:I?;oSULRdD- Ampiciln %Tiﬂﬁll;léﬂ;?
Serum 5.69 + 0.08 0.98 + 0.04" 1.58 +0.05° 0.88 +0.09°
Liver 2.14 £ 0.02* 0.98 +0.04" 0.75 £0.01° 0.19 +0.02°
Kidney 2.27 +0.07° 0.97 +0.03° 0.68 +0.01° 0.17 +0.01°
Muscle 1.56 + 0.07° 0.74 +0.05° 0.61 +0.02° 0.14 + 0.05°

Values are means £+ S.E

Means within the same column with different superscripts are significantly different,

The addition of the R.D compound alone
and together with either Vetacox S or
ampicillin to the water resulted in highly
significant (P<0.001) increase in body weights
compared with the control value. These effects
were found to be greater in response to R. D
compound and R. D compound together with
either Vetacox S or ampicillin than to
Vetacox S5 or ampicillin alone (Table , 4 ).

Average body weight gain of broiler
chickens (0 - 6 weeks) was significantly
(P<0.001) increased in response to R.D
compound (group 2), both Vetacox 5 + R. D
compound (group 4), ampicillin + R. D
compound (group 6), and ampicillin medicated
water (group5), compared with the control
value, (Table, 5)

The present study further resulted in
improvements of Feed conversion ratios in
groups received R-D compound (group 2, 4
and 6) by 1: 1.8, 1:1.85 and 1:1.83
respectively, versus 1:2, 1: 1.9 and 1: 1.92
for the control (groupl) ,Vetacox S medicated
water (group3) and ampicillin medicated
water (group5) respectively at the end of the
experimental period (42 days) (Table 6).
Similar results were previously recorded (16).
The authors reported an increase in the mean
body weight in broilers in response to
supplementing a 1% NH4 Cl diet with 0.5%
NaHCO?3 resulted in a synergistic weight gain.

Ammonium chloride was utilized as the model
hydrogen ion donor. Furthermore , It was
demonstrated that, providing birds with
supplemental  hydrogen ions reduces the
severity of alkalosis and significantly increases
growth rate improving the productivity of
birds. In addition, the authors reported that,
the advantages of using the dietary additives
(NH4 Cl with 0.5% NaHCO3) are numerous .

The present study further evaluate
providing the poultry with drinking water
containing new compound known as, R-D
compound. To explain how this compound
produced its effect, it is necessary firstly to
recall its components and the benefits of each
of them separately on health and performance.
The R-D compound provides drinking water
additional minerals, vitamins and amino acids
(NH4Cl, KCl, potassium citrate, Magnesium
and Sodium Sulphate, Sorbitol, DL methionin,
vitamins C, B, ., B:, Bs and K3z and lactose).
INH; Cl, acting as acidifying diuretic, enhances
aldosterone secretion, wash the kidney and
enhanced toxins and drug residues excretion.
In addition, NHs Cl decreased the intestinal
pH, limiting the growth of several pathogens.
Moreover, vitamins C, B; , Bz, Bg and K3 are
essential nutrients of colonic mucosa,
enhanced absorption of nutrients improving
health and performances. Magnesium sulfate
also increases water in the intestines, which
may induce defecation. It is reported that,
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magnesium is an important for many systems
in the body especially the muscles and nerves
(17). Magnesium ions have been added to
enhance the scrubbing process and modifiers
have been added to provide better dewatering
of the aqueous sludges, thereby partly
improving  efficiency. These results are
previously supported (18), the authors stated
that, the addition of the electrolytes not only
replenishes those depleted during various
stresses, it also stimulates water consumption.
When the results of these are added together
(electrolytes and increased water
consumption), high performance can be
produced. Sodium and potassium ions plays a
role in a number of processes in the body in
conjunction with other electrolytes like
chloride . Their main tasks are to maintain
extracellular volume, adjust osmotic pressure,
regulate the acid-base  balance, form
hydrochloric acid in the stomach, activate
some enzymes (e.g. amylases) and form
membrane potential, e.g. for nerve conduction
and muscular excitation. Via the potassium-
sodium pump sodium is also involved in the
active transport of glucose to the cells, which
is responsible for energy production required
to all vital processes and performances.

Sorbitol (A polyhydric alcohol with about
half the sweetness of sucrose) present in the R-
D compound is known as sugar substitute
often used in diet. It was formerly used as a
diuretic and may still be used as a laxative.
Sorbitol has non-stimulant laxative -effect
works by drawing water into the large
intestine, thereby stimulating bowel
movements. Furthermore, Sorbitol, helps the
body rid itself of excess potassium ions in a
hyperkalaemic state by eliminating it (19).

DL-Methionine is an essential amino acid
that aids in the body's detoxification process.
Amino acids are the building blocks of protein
in the body, they are essential for the synthesis
of structural protein, enzymes and some
hormones and neurotransmitters. Methionine
is part of body proteins and is important for
skin and coat condition, eye and heart health.
At the metabolic Jevel, methionine is a methyl
(CH3) group donor through formation of the
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co-enzyme S-adenosylmethionine necessary
for methyl group transfer. It is a sulfur donor
and thereby an indicator of B-vitamin status.
Methionine is also an initiator of protein
synthesis. It serves as a precursor to other
amino acids like cysteine which can then be
converted into taurine. Methionine can also be
converted into glutathione, an important
physiological antioxidant (20).

Vitamin C is a water-soluble vitamin
needed for the growth and repair of tissues in
all parts of the body. It is necessary to form
collagen, an important protein used to make
skin, scar tissue, tendons, ligaments, and blood
vessels Vitamin C is essential for the healing
of wounds, and for the repair and maintenance
of cartilage, bones, (20).

Vitamin B1, Thiamine, an anti-neuritic
factor plays an essential part in animal
metabolic processes, nerve membranes and in
nerve conduction , in carbohydrate metabolism
and involved in the conversion of pyruvate to
acetyl CoA. Acetyl CoA is essential for
synthesis of fatty acid and cholesterol and in
energy production {21).

Riboflavin is the part of the original
vitamin B2 complex which stimulates growth.
It is involved in the conversion of folate to its
coenzymes, in the conversion of tryptophan to
niacin, as a coenzyme component of the
dehydrogenases in the first step in glucose
metabolism. releases energy from protein,
production of FMN and FAD, both of which
are involved in redox reactions, fat and
carbohydrate and aids in Beta oxidation in fat
metabolism. Moreover, it is needed for the
production of corticosteroids, erythropoiesis,
luconeogenesis and thyroid enzyme regulation,
beside the activation of vitamin B6 (22).

Vitamin B6 (pyridoxine) is essential for
the metabolism of carbohydrates, amino acids,
and fats (lipids), as well as for normal nerve
function and for the formation of red blood
cells. It also helps in keeping the skin healthy .
Vitamin B6 plays a central role in the
metabolism of amino acids, the formation of
the key of several neurotransmitters, and the
production of serotonin, melatonin, and
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dopamine. More specifically, it is involved in
transamination (23). It is also required in the
synthesis of the neurotransmitters serotonin,
norepinephrine, and  histamine  from
tryptophan, tyrosine, and , P5P . It can be
highly concentrated in the brain even when
low levels exist in the blood. It is required for
the formation of alpha aminolevulinic acid, a
precursor of heme in hemoglobin. It Promotes
release of glycogen from liver and muscle as
glucose-1-phosphate. It is vital for the
formation of sphyngolipids involved in the
development of the myelin sheath surrounding
nerve cells and it is involved with the synthesis
of the intrinsic factor (24).

Vitamin K controls the clotting
mechanism of the blood because its action is
directed at the precursor of prothrombin.
Prothrombin is activated to form thrombin, an
enzyme which, in turn, converts fibrinogen to
fibrin (25& 26).

Lactose is a carbohydrate and contributes
approximately 4 calories per gram. Lactose
does not contribute any other nutrients to the
diet: however, it stimulates the intestinal
absorption of calcium, independent of the
presence of vitamin D. One of its most
important functions of lactose is its utilization
as a fermentation substrate. Lactic acid
bacteria produce lactic acid from lactose, and
because of their ability to metabolize lactose,
they have a competitive advantage over many
pathogenic and spoilage organisms (27).

It is generally conceded  that
Antimicrobial drugs (Vetacox S or
ampicillin) can also alter metabolism of certain
compounds, such as proteins and minerals, and
can reduce stress from subclinical effects of
pathogens (a level of infection too low to
produce noticeable symptoms). In either case,
more energy contained in the feed is applied to
growth and weight gain (28& 29).

The data obtained showed that, the
residues of ampicillin given to chicken
attained a level of more than 1.58 +0.05 pg/ml
in plasma, 0.75 £0.01, 0.68 + 0.01 and 0.61 =
0.02 pglg in liver, kidney and muscles
respectively at the end of the experiment.
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Whereas, sulphadimidine residue levels
reached 5.69 + 0.08 pg/ml in plasma , 2.14 +
002, 227 007 and 1.56 + 0.07 pg/g in,
liver, kidney and muscles respectively at the
end of the experiment . It was found that, the
levels of ampicillin residues have retreated
with the concurrent use of diuretics ( R-D
compound) to 0.88 +£0.09 pg/ml in plasma,
0.19 £0.02, 0.17 £ 0.01 and 0.14 + 0.05 pg/g in
liver, kidney and muscles respectively at the
end of the experiment. Whereas,
sulphadimidine residue levels were lowered to
1.91 £0.09 pg/ml in plasma , 0.98 +£ 0.04, 0.97
+ 0.03 and 0.74 = 0.05 pg/g in, liver, kidney
and muscles respectively with the concurrent
use of diuretics ( R-D compound) ,at the end
of the experiment. Concentration of ampicillin
and sulphadimidine residue levels in plasma
and other tissues of control group were below
the detection limit (Table, 7). These results
corroborate the previously obtained (30). The
authors stated that, at day 40, the residues
range Of 0.61 -1.94 , 0.24- 2.25 and 1.3 -6.7
ug/ml or pg/g of ampicillin, oxytetracycline
and sulphadimidine, respectively were found
in plasma and tissues.

Conclusion R-D compound supplement
drinking water with electrolytes. Electrolytes
are certain minerals that can be found in the
blood and are important for normal cell
function and growth. Electrolytes, as the name
implies, help regulate nerve and muscle
function by conducting electrical signals from
nerves to muscles. Electrolytes are also
important for the acid-base balance of the
blood and fluid retention. Some of the
electrolytes found in blood plasma include
sodium (Na), potassium (K), calcium (Ca),
magnesium (Mg), chlorine (Cl), bicarbonate
(HCO3) and sulfate (SO4). Therefore, it is
advisable to use R-D compound successfully
as growth promoter for broilers . It is also
recommended also to use R-D compound with
antibiotics medication to reduce the dangers of
their residues.

ACKNOWLEDGEMENT
We would like to thank Mr.
Mohammed Shahin, the director of Star

Chemical Pharmaceutical Company For



El-Kholy et al.,

Veterinary Compounds (SCP Vet) for
supplying the R-D compound used in this
work. ;

REFERENCES

1. Mitema, E. 8. ; Kikuvi, G. M. ;Wegener H.
C. and Stohr, K. (2001): An assessment of
antimicrobial consumption in  food
producing animals in Kenya. Journal of
Veterinary Pharmacology and
Therapeutics ,Volume 24 Issue 6 Page
385-390,

2.Asai T., Harada K., Ishihara K., Kojima A.,
Sameshima T., Tamura Y. and Takahashi
T. (2007): Association of antimicrobial
resistance in Campylobacter isolated from
food-producing animals with antimicrobial
use on farms. Jpn J Infect Dis.;60(5):290-
4 !

- 3. Linda Tollefson and Margaret Ann Miller
(2000): Antibiotic Use in Food Animals:
Controlling the Human Health Impact.
Journal of Aoac International 83: 245-254,

4. Patricia Antunes, Jorge Machado , Jodo
Carlos Sousa and Luisa Peixe (2005) :
Dissemination of Sulfonamide Resistance
Genes (sull, sul2, and sul3) in Portuguese
Salmonella enterica Strains and Relation
with Integrons. Antimicrob  Agents
Chemother ; 49(2): 836-839.

5.Wikipedia, The Free Encyclopedia (2007):
Sulfonamide  (medicine).  Wikimedia
foundation, Inc., AUS . registered 501 (c )
(3.

6. Ellin Doyle M.( 2006) : Veterinary Drug
Residues in Processed Meat - Potential

Health Risk. Ph.D. Food Research Institute
JUniversity of Wisconsin—Madison.

7. Parisi A.; Lanzilotta S5.G., Addante N.,

Normanne G., Di Modugne G,
Dambrosie A. and Montagna C.0.
(2007): Prevalence, molecular
characterization and antimicrobial

resistance of thermophilic campylobacter
isolates from cattle, hens, broilers and

broiler meat in south-eastern Italy. Vet Res
Commun. ;31(1):113-23.

63

8. Gregory Méller, (2004) : Animal Drug
Residues in Food. Ph.D. University of
Idaho

9. Joe O. Boison (1999): Ampicillin residues
in kidney and liver: Drug Residues in
Foods. Journal Of AOAC International,
Volume: 87, Page(s): 261-269.

10. Smith, D. J. and Shelver, W. L. (2002):
Tissue residues of ractopamine and urinary
excretion of ractopamine and metabolites
in animals treated for 7 days with dietary
ractopamine. J Anim Sci. 80:1240-1249,

11.Wagner, D. D.; Furrow, R.D. and Bradley,
B. D. (1983): Subchronic toxicity -of
growth _ promoter in broiler chicken . Vet
Path. , 20: 253-359.

12.Arret, B.; Johnson, D.P. and Kirshbaum,
A, (1971): Outline of details for
microbiological assays of antibiotics,

second revision. J. Pharm. S5ci.,60 (11):
1689-1694.

13.8PSS Win. (1995): GStatistical Program
Under Windows, U.S.A.".

14.Association  of  Official  Analytical
Chemists (A0AC) (2002): Official
Methods of Analysis of AOAC
International (17" ~ ed)  AOAC,

Gaitherburg, MD, USA Chapt. 4, pp20-
27.

I5.National  Research Council (1994):
Nutrient requi1tments of domestic animal
(poultry) 9"  edition Nat. Acad, Sci.
Washington. D.C. USA.

16. Thai , D. (1997) : Diuretics 1 & II .
Clinical pharmacology.

17. Batal, A. B., Fairchild, B. D.; Ritz, C. W.
and Vendrell, P. F. (2005): The effect of
water ~ manganese on broiler growth
performance. Poultry Sci. 84: (Suppl. 1.).

18. Secott Angle, J. ( 2006) : Learning For
Life, Bulletin 1301.

19. Hwang, Y. C. ; Bakr, S.; Ellery, C. A.

Oates, P. J. and Amasamy, R. (2003):
Sorbitol dehydrogenase: a novel target for
adjunctive  protection of  ischemic



Zag. Vet. J.

myocardium. The faseb Journal. 17: 2331-
2333,

200Aldrich, G. (2007); Methionine is one of
the 10-plus essential amino acids that are
required by both the cat and dog, PhD

21. Singleton, C. K. and Martin, P. R. (2001):
Molecular mechanisms of thiamine
utilization. Current Molecular Medicine 1,
197-207.

22.Roe D.A. (1989) Diet and Drug
Interactions. New York: Van Nostrand
Reinhold,

23. Trovato A., Nuhlicek D.N. and Midtling
J.E. (1991): Drug-nutrient interactions Am
Fam Physician;44(5):1651-1658.

24. Balk E.; Chung M.; Raman G.; Tatsioni
A.; Chew P.; Ip S.; DeVine D.; Lau ]J.
(2006): B vitamins and berries and age-
related neurodegenerative disorders Evid
Rep Technol Assess (Full Rep). (134):1-
161.

25.Davis C.H.; Ii D.D.; Stafford D.W. and
Pedersen L.G.,(2007):Quantum chemical
study of the  mechanism of action of
vitamin K carboxylase (VKC). IV.
Intermediates and transition states. J
Phys Chem A. 9;111(31):7257-61.

64

26.Wallin R.; Schurgers L. and Wajih, N.
(2008): "Effects of the blood coagulation
vitamin K as an inhibitor of arterial
calcification”. Thromb.

27. Dairy Management Inc.,(2005) : Facts
about lactose American dairy association
national U.5. dairy export council dairy
checkoff update.

28.Dozier, D. A.; Czarick, M.; Lacy, M. P.
and Fairchild, B. D. (2002); Monitoring
water consumption on commercial broiler
farms: Evaluation tool to assess flock
performance. Poultry Sci 80:154 (Suppl.
1.).

Gilman, A. G.; Rall, T. W.; Nies, A. S.
and Taylor, E. (1991):The
Pharmacological Basis of Therapeutics.
Pergamon Press. USA. 204 Vet. arhiv 70
(4), 199-205, 2000.

Alhendil, A. B. ; A. A. M. Homeida2,
and E .G , (2000) : Drug residues in
broiler chickens fed with antibiotics in
ration. Veterinarski Arhiv 70 (4), 199-205,

29,

30.



El-Kholy et al., 65

u..t_).d'l gasldl
Crandill (5 00 A4 ) any cliBidag sl o RD oS e il

A e dsana eV g ¢ Mic@i*:dﬂi&mwlg@n
G830 L — g sl el IR B3y Ayl pud
a3l daals — (g pdapll calall IS s gl gSla Uil aud®

n\_j_ﬁ:.ﬂ | o IR | u..n|_)_"s.¢l| II;.'I."na:l.n.u‘a” u—h‘ h_ﬁ.ﬂh Ju;f'l U_ILC- ;J_A.'aﬂ Aty Lw|__‘j.ﬂ'| P Y l."_u_‘_FJ i)

Cra piliall o gl 8 oo il SLel R.D.compound S e ddlials @iy, J gl Ol e ae LS o8I Silalian g

L oo oI Cilalizaa gy (CabiwseYT) dy gaadl colabizaddl Uilly e 5 580 4ul o a3y 4 jaill dlgd g yaall
Cpantll (5l bl e e BT e Db (L S (Sl

Sy e saan T e (bl e sa (2lesh) a5 ps pee DSIS VA 230 g all 3] padiud
aaly Ale sl o Lgmpea Cyde (B0 Leha MSaie ¢ g jal Gl gans © 34 jadll de gaadll ¢ Al g0
Slae uli A6l Ao ganall Lol (Adadiall) d g¥1 Ao ganall F1ydl Cililal (gl (e AllA Gl Blas 238 | (530 5
Zokall ol LA e ganal) Lal (4u ol Algd (M eall o adlidl a5l B) R.D.compound S e Aallas
ia Ao R.D + vetacox il il Ac gasall and g (Al o) © 3l paall Gpa¥'s apall 8w S SUSENL
psall ) ol slie 3 Galieaa¥ il Aealall A ganall Lol 5 AU ALl © 0] jeall e Yo agll Bl s
a3 elguas e R.D.compound + Gl daibidl de gosall Cogili (Al 2Ll 0 3aal yeall e ¥
calill g A8l g Juaall B S SN LaaS Sl Cilalian g 5 (Uabisa¥WT) g padl Cilaliaall Ciliidia el
Y NS g aralaall () galall 1) g da e olien 23 LaS 4 peaall elaa ¥ o glul aladialy <odlaall
s2a 3 R.D.compound 4Ll o Ll Uilea 8 1 3050 iil€ g agd 3N gl Cansd cibuan, 23 38 5 gl
Omandy O oY) 8 Ak sale g piae 0aly ) (b oo il olye I o eSS ) Gulasa¥T (e (g) a Sl
Bas e S8 LS oSl Cilaliaa 5 4 saadl Clabiaall gilans | 0 Gl 45 lially  A13a0) (b gadll cand 8 (6 g
Cpand B D iE gl agiall e G680 Lay s Oaandll (55l (2 0Y1 Gusg RUD 8 e Al o) I moiliall 55
llgial daia e Lulagl (eSaly Lea zlaall Gl G 20 gl il = jla  5adl Lyl Lail g Y1





