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ABSTRACT

Microorganisms are often the cause of many infestidiseases in human, animals and birds. In regears,
antibiotics are used in veterinary medicine to trdidferent types of infections. They injected in&dching eggs to
eliminate pathogens and prevention of egg transomnisef disease, but the adverse effects of druge ladways
been a major concern. There is scantly informatimilable about the safety and pathological alteras of
tetracycline drugs in the embryonated eggs of traeybirds. The objective of this study was to iyate using of
oxytetracycline injectable solution for in ovo adistration in partridge embryo. Fertile partridgeggs were
divided into three equal treatment groups as fofipwninjected group, phosphate buffered salinecigé group
and oxytetracycline-injected group whose individualere injected with oxytetracycline injectableusion at a
dosage of 10 mg per Kg egg-weight. Embryos weiragbated post-treatment and allowed to develofd day 21
after which; they were examined for macroscopic amdroscopic lesions. Results showed that embryare w
normal in all treatment groups. Microscopically, tesions were also diagnosed in tissues. Based amascopic
and microscopic findings, it is concluded that exsgcycline at above-mentioned concentration istogic for the
partridge embryo. Sooxytetracycline egg-injection can be usedetominate pathogens and prevention of egg
transmission of the diseawéthout any adverse effect.
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INTRODUCTION

Bacterial diseases resulted in significant econdasses in the game bird industry. Methods incldeleelopment in
the management protocols and using different tyemtibiotics were applied to alleviate econontasses in this
industry [36, 42].

Antibiotics have been used across the globe foryngears. Today, they are used on a large scalawndpplied for
different purposes [8, 10, 11, 38, 39]. In vetenynmedicine, they are used to prevent disease, aunirmals and
birds, or as a feed additive to promote growth.

Oxytetracycline is a broad-spectrums syntheticbactierial agent that is effective against most gpasitive and
gram-negative bacteria isolated from domestic ppahd animals. It belongs to the tetracyclineatics group,
and is indicated in treating serious infections thususceptible strains of pathogens. It is oftspehsed as an aid
for preventive and therapeutic treatment of gastestinal and respiratory tract infections, caudey
oxytetracycline sensitive microorganisms suclChiamydia, Pasteurella, Haemophilus, Enterobacksgherichia
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coli, SalmonellaandDiplococcus Oxytetracycline inhibits cell growth by inhibitintranslation. It binds to the 30S
ribosomal subunit and prevents the amino-acyl tRi#n binding to the A site of the ribosome. Oxy&etycline is
also lipophilic and can easily pass through thé meimbrane or diffuses through porin channels i lbacterial
membrane. [24].

Birds treated with oxytetracycline show better bedsight gains and better feed utilization duringwth period.
Additionally, prophylactic application of oxytetngadine in the game bird farms, decrease the moytadite. In
hatcheries, the hygienic process in associatioh imjecting antibiotics into the egg, result inngiinating infection
and preventing egg transmission of pathogens. Wdterely, eggs may be dipped in the antibiotic 8ohu for
controlling the disease transmission before hatchin

Adverse effects of drugs have always been a majocearn. There is little research in the literatdescribing the
effect of antibiotics on the developing bird emtayand further studies still need to be undertakesfetermine the
safety, toxicity and teratogenic potential of aiutilcs. On the other hand, the application of aaxterial drugs for
in ovo administration in the game bird's egg sidleds to be justified. In this regard, in the pnestudy, we
investigated using of oxytetracycline solution fiorovo administration in embryonated partridge edlfe believe
that results in this study will contribute to owetter understanding of safety and pathologicalctsfef tetracycline
drugs on the game bird embryos.

MATERIALS AND METHODS

Hatching eggs

Fertile partridge eggs (Chukar partridge) with therage egg-weight of 21 + 0.6g and with the sage veere
purchased from a local breeder farm. In this fabirds were kept and grown up under the standarditon of
breeding.

Drugs

Oxytetracycline 5% injectable solution was obtaifrean the Razak Pharmaceutical Company, Iran. Baidhiter
of drug contains 50 mg oxytetracycline. It was @itliin phosphate buffered saline solution. A volwh8.5 mL of
phosphate buffered saline solution with 10 mg axgtgycline was inoculated per Kg egg-weight.

Experimental protocol

Eggs were incubated at 37.5°C and 55% relative dityniThe eggs were randomly assigned to three lequa
treatment groups, 10 eggs each, as follows: graupnihjected group; embryonated eggs do not recaive
treatment at all. Group 2: phosphate buffered ealimected group, embryonated eggs injected witrilst
phosphate buffered saline of 0.5 ml/egg into thik gac. On day 4 of incubation, the eggs of groupeated with
oxytetracycline injectable solution at a dosagel@fmg oxytetracycline per Kg egg-weight. Embryosereed
treatment by direct injection into the yolk sac@cling to the standard techniques [13]. Embryosswerincubated
post-treatment and allowed to develop. The vigbdit the embryos was checked throughout the inéoibateriod
by candling. All embryos were necropsied on day®ihcubation and examined for macroscopic and @sioopic
lesions. The treatment protocols and proceduréisnstudy were conducted according to local ethgcédelines,
and were approved by the Animal Ethics CommittethefResearch Council of Shahid Bahonar Univerbiayn.

Pathological examination

At the end of the experiment, on day 21, embryoseviimanely killed by placing on ice and then thgsewere
opened at the wider end [15]. After washing in nalrnsaline solution, embryos were observed under
stereomicroscope to study any gross abnormalitiethe external body surface. The membranes andsgulkvere
also inspected. Then, the tissues of embryos wiaseaded out and fixed in 10% neutral buffered faim
Following routine preparation of tissues, seriatiems of paraffin embedded tissues oir thicknesses were cut
using a microtome (Slee-Germany) and stained véthdtoxylin and eosin and studied under light micope.

Statistical analysis

Statistical analysis was performed using SPSSaera0. The Chi-Squar test was used to determinsigmficant
differences in lesion occurrence between experiategrbups. A P-value of <0.05 was considered assttally
significant.
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RESULTS

Macroscopic results
The tissues of the embryos were normal in groupsd 2 (figure 1). In oxytetracycline-injected grsugroup 3,

there was not any gross abnormality in the tissnelsexternal body surfaces (figure 2). The obtatisstdie samples
of these embryos were sent to the pathology laborat
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Fig. 1. The partridge embryo treated with phosphatebuffered saline solution into the yolk sac. The ebryo is normal with no gross
lesions
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Fig. 2. The partridge embryo treated with oxytetragcline injectable solution into the yolk sac. Thermbryo is normal with no gross
lesions

Microscopic findings
Histopathological evaluation has been revealedatairgans were normal in groups 1 andr?embryos of group
3, which received the oxytetracycline injectablrigon, all microscopic structures were also norffigures 3-8).
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Fig. 3. Photomicrograph of the partridge embryo treated with oxytetracycline injectable solution intothe yolk sac. A normal structure of
the heart is seen. x100 H&E

Fig. 4. Photomicrograph of the partridge embryo treated with oxytetracycline injectable solution intothe yolk sac. A normal structure of
the lung is seen. x100 H&E
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Fig. 5. Photomicrograph of the partridge embryo trated with oxytetracycline injectable solution intothe yolk sac. The normal structure
of the cerebellum is seen. x400 H&E

Fig. 6. Photomicrograph of the partridge embryo treated with oxytetracycline injectable solution intothe yolk sac. The normal structure
of the liver is seen. x100 H&E
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Fig. 7. Photomicrograph of the partridge embryo treated with oxytetracycline injectable solution intothe yolk sac. The normal structure
of the muscle is seen. x400 H&E
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Fig. 8. Photomicrograph of the partridge embryo treated with oxytetracycline injectable solution intothe yolk sac. The normal structure
of the skin is seen. x400 H&E

DISCUSSION

The game bird industry has experienced tremendeusl@pment and expansion during the past ten yéarghe
other hand, pathogenic agents are an importansignéicant hazard for poultry health and causéossreconomic
losses to this industry. For many years, reseaschave been using different antibacterial compoundsstrict
pathogens and enhance the performance of differritry species, including young chicken [4, 6, 28], quail [7,
23, 31], turkey [3, 5, 9], broiler [1, 19, 21, 28], layers [14, 20, 28] and poultry breeder [1B5, 30, 42].

Tetracyclines have an increased role as therapagénts against avian pathogens. They have batiimeffect
and a wide antibacterial spectrum. Most gram-pasitand gram-negative organisms are susceptible3TR,
Oxytetracycline belongs to the tetracycline phamtagical group. It has been used successfully doesl decades
in many countries such as Canada, Spain, FrancgriauPolish, Denmark, Germany, Turkey, Africa,tdd States
and China. In recent years, its use has increagadly in the Iranian poultry industry, but thegdlittle information
available about the effects of injecting oxytetdime injectable solution into the game bird's e@gsides,
determining the side effects of drugs on the dewmakent of bird embryo is a useful method for studythe
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biological properties of drugs. In the present gtwee investigated the using and toxicity of oxsaet/cline solution
for in ovo administration in partridge egg. Lesi@msl organ injuries following administration wetscainspected.
Up to now, antibiotic-egg-treatment has been exathend described in different situations [12, 18,33-35, 40].
The results of these studies show that injectirtghitics into hatching eggs can eliminate path@gand prevent
vertical transmission of disease. Some antibiddiosh as tylosin and gentamicin were effective nluoing egg-
transmission of infection [26, 27]. Tylosin was dd®ecause of its efficiency against mycoplasmasgamiamicin
was used because of its broad-spectrum activitinagbacteria and its low toxicity to host cellsodage and the
rout of injection can have an influence on the onote. For example, tylosin can be toxic for eggsmirged in high
doses [27]. On the other hand, some injection $fitasare present in fertile eggs at day 4 of iatign are the air
cell and yolk sac. Injection antibiotics into thie eell of the egg is discontinued and is not duléafor breeding
purposes because drastic mortality of embryos osben eggs treat by this procedure [22, 27].

Our results obviously showed no gross abnormatitythie tissues and external body surfaces of theighge

embryos exposed to oxytetracycline solution by ygak rout. Histopathological examination has aksenbrevealed
that all organs were normal in embryos. Thereftrese results suggest that the best oxytetracyiljeetion sites
in ovo may be the yolk sac. Nevertheless, furthfarts are needed to evaluate in ovo administratbwarious

tetracycline drugs for prevention and eliminatehpgenic microorganisms.

In conclusion, based on macroscopic and microsdamiings, it is concluded that oxytetracyclinewgan can be
used for the success of the eradication schemelovithoxicity to partridge embryo. In addition, tigelk sac is an
appropriate site for injecting antibacterial drugs.
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