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ABSTRACT: The widespread use of antibiotics for treatment of bacterial ot g s of St . s o e

infections and growth promotion in the poultry industry has effectively increased antibiotic resistance around the world.
Antibiotics resistance can be caused by different mechanisms and can be determined through phenotypic and molecular
methods. The aim of the present study was to determine the occurrence of antibiotic resistance in Salmonella serovars
isolated from layer chickens and rats in poultry houses. Phenotypic testing of antimicrobial resistance was performed
using the Kirby-Bauer disc diffusion method. Furthermore, molecular evaluations and PCR assay were conducted for
detecting resistance genes and class 1 integrons. A total of 144 Salmonella isolates (68 from rats and 46 from chickens)
serovars were assessed. Evaluation of phenotypic resistance patterns demonstrated that Sal/monella isolates have the
highest antibiotic resistance for rifampicin (100%) followed by tetracycline (68%), ciprofloxacin (48%), sulphonamides
(42%), chloramphenicol (39%), nalidixic acid (33%), ampicillin (28%), cephalothin (18%), streptomycin (18%),
amoxicillin-clavulanic acid (6%), enrofloxacin (5%), and gentamicin (4%). Some Salmonella serovars revealed multi-drug
resistance for up to four different antibiotics. According to PCR results, all the tested resistant gene markers (tet, cat,
blaTEM, sul, gnrA, and aadA) were detected from the Salmonella isolates. The study further confirmed that 68% of
Salmonella isolates were harboring class 1 integrons and the majority of the isolates (n=52) which were harboring these
genes were recovered from the rats. The results of the present study provided that the Sa/lmonella spp. isolated from
chickens and rats in poultry houses, exhibited significant antibiotic resistance. Moreover, the current research ultimately
highlights the importance of rats as carriers of antibiotic-resistant bacteria and the risk of transmission to chickens and
humans.

Key words: Antibiotic resistance pattern, Class 1 integrons, Resistance genes, Salmonella serovars
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Antibacterial Effect of Aloe Vera Gel Extract on
Escherichia coli and Salmonella enterica Isolated
from the Gastrointestinal Tract of Guinea Fowls.

Adzitey F, Agbolosu AA and Udoka UJ.

World Vet. J. 9(3): 166-173, 2019; pii:S232245681900021-9
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Adzitey F, Agbolosu AA and Udoka U) (2019). Antibacterial Effect of Aloe Vera Gel Extract on
Escherichia coli and Saimonella enterica Isolated from the Gastrointestinal Tract of Guinea Fowls.

ABSTRACT: Aloe vera has a long history as a medicinal plant with  "erves s 2@iise7 wmanisdencelne com

diverse therapeutic applications. This study was conducted to assess the antibacterial effect of Aloe vera gel extract
against Escherichia coli and Salmonella enterica isolated from the gastrointestinal tract (GIT) of guinea fowls. The
conventional method was used for the isolation of Escherichia coli and Salmonella enterica. The antibacterial activity of
Aloe vera gel extracts (50, 100 and 200 mg/ml) and standard antibiotics were evaluated using the disk diffusion method.
The prevalence of Escherichia coli in the GIT of the guinea fowls was 100% (15/15). All the Escherichia coli were
susceptible to ciprofloxacin. At 48h and 72h of incubation, all the Escherichia coli were susceptible to gentamicin but not
at 24h. Inhibition zones using the Aloe vera gel extract ranged from 7.87-12.23mm (50 mg/ml), 8.53-17.23mm (100
mg/ml) and 7.43-10.67mm (200 mg/ml) for Escherichia coli. Also, antibacterial test for Escherichia coli using the Aloe
vera gel extract revealed an inhibition zone of 9.10-12.23mm for Escherichia coli isolate GIT1, 7.8-8.57mm for
Escherichia coli isolate GIT2 and 7.43-17.23mm for Escherichia coli isolate GIT7. The prevalence of Salmonella enterica in
the GIT of the guinea fowls was 40% (6/15). All Salmonella enterica were susceptible to gentamicin. At 48h and 72h of
incubation, all the Salmonella enterica were susceptible to suphamethoxazole/trimethoprim and tetracycline but not at
24h. Inhibition zones using Aloe vera gel extract ranged from 7.13-12.57mm (50 mg/ml), 4.2-6.7mm (100 mg/ml) and
0-9.23mm (200 mg/ml). Furthermore, antibacterial test for Salmonella enterica using the Aloe vera gel extract revealed
an inhibition zone of 5.3-12.57mm for Salmonella enterica isolate GIT9, 0-7.8mm for Salmonella enterica isolate GIT10
and 4.2-9.0mm for Salmonella enterica isolate GIT15. The study revealed that Aloe vera gel extract possessed
antibacterial properties. Therefore, it can be added to the feed of guinea fowls as a prophylactic to reduce bacterial
infections.

Key words: Aloe vera, Antibiotics, Escherichia coli, Gut, Salmonella enterica
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The Effects of Grass-Based versus Grain-Based
Feeding of Ruminants on the Human Hygienic
Status, a Review.

Al-Thuwaini TM and Al-Shuhaib MBS.

World Vet. J. 9(3): 174-180, 2019; pii:5232245681900022-9
DOI: https://dx.doi.org/10.36380/scil.2019.wvj22

ABSTRACT: Ruminant meat quality is one of the important factors RS e e e i o i
contributing to the recent spreading of several diseases, such as obesity, cancer, and cardiovascular problems, which
have increased predominately. Feeding regiment plays an important role in the determination of the composition of fatty
acids and meat quality in ruminants. This review aims to highlight the main factors that lie behind the variability of
ruminant meat quality and its effect on human being’s health. The reduction in grass-feeding decreases saliva levels in
the ruminants, which has several consequences on the rumen, including a reduction in pH level, along with a reduction in
the microorganism activities and conjugated linoleic acid levels. In adipose tissues, the expression of the stearoyl-CoA
desaturases gene is negatively affected by the decreased conjugated linoleic acid levels in the rumen, which leads to a
decreased transformation of saturated fatty acids to monounsaturated fatty acids. Therefore, the lower monounsaturated
fatty acids and the parallel increase in the proportion of saturated fatty acids in the consumed meat can be associated
with some human diseases. Thus, the present study provided a molecular explanation for the superiority of grass-based
feeding in ruminants raised at pasture in term of production of meat with a healthier quality for consumers than those
raised on grains.

Key words: Grain; Grass, Human disease, Ruminant meat, SCD enzyme
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Characterization of Pregnancy-Associated Ningyas I, Letai TD and Hermadi HA (2019), Chracterzation of regnancy-Associated Ghcoprtein s a
- - - Biomarker of Pregnancy in Etawa Crossbred Goat. World Vet. J. 9(3): 181-186. www.wvi.science-line.com

Glycoprotein as a Biomarker of Pregnancy in Etawa M
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Ningtyas IK, Lestari TD and Hermadi HA.

R

DOI: https://dx.doi.org/10.36380/scil.2019.wvij23

World Vet. J. 9(3): 181-186, 2019; pii:S232245681900023-9 6
;

ABSTRACT: Pregnancy-Associated Glycoprotein (PAG) is secreted by the %

placenta, which is produced in mononucleate and binucleate trophoblast cells. The current research was conducted to find
out a substance for diagnosing early pregnancy in Etawa crossbred goats. Six Etawa crossbred goats (not pregnant, three
months pregnant and four months pregnant) were subjected in the present study from Livestock Government Institution
Breeding in Singosari, Malang. The research methods consisted of sample collection, identification PAG with sodium
dodecyl sulfate-polyacrylamide gel electrophoresis, the determination of concentration with Biuret method and specificity
test with Western Blot assay. The obtained results showed that the molecular weight of PAG from pregnant Etawa
crossbred goats was 55.85 kDa. The average concentrations of PAG in the goats of non-pregnant, three months pregnant,
and four months pregnant were 1.83+£2.98, 3.79+2.72 and 4.36+2.63, respectively. The results of the specificity test
with the Western Blot molecular revealed a molecular mass of PAG was 55 kDa. The findings of the present study
demonstrated PAG in Etawa crossbred goats can be used as an indicator of pregnancy.

Key words: Biomarkers, Etawa crossbred, PAG, Pregnancy
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Incretin Mimetics Vildagliptin and Exenatide Improve ‘
Pedicle Skin Flap Survival in Rats. o 7

Danilenko LM, Tarasova AP, Pokrovskiy MV, Trunov KS, Stepenko YV, 3
Artyushkova EB and Gudyrev OS. J—

-
World Vet. J. 9(3): 187-191, 2019; pii:S232245681900024-9 ”
DOI: https://dx.doi.org/10.36380/scil.2019.wvj24

ABSTRACT: Hypoxia and tissue ischemia are the leading factors in the alteration of tissues in many pathological
conditions. Prevention and reversion of the effects of local ischemia, which develops during various surgical interventions,
is an actual problem of modern medicine. The aim of the present study was to investigate the effect of exenatide and
vildagliptin on the survival rate of an isolated pedicle skin flap in sixty adults Wistar rats. Simulation of a pedicle skin graft
was performed on the second day of the experiment. After anesthesia under aseptic conditions, a skin graft was cut out:
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isolated in a plastic bag, the edges of the skin were stitched with interrupted sutures (nylon 3/0). Rats were divided into
six groups: control group, exenatide group (10 pg/kg/day subcutaneously for nine days after surgery), vildagliptin group
(0.2 mg/kg/day intraperitoneally for nine days after surgery) and pentoxifylline group (100 mg/kg/day intravenously, two
hours before the surgical intervention). In the other two groups, glibenclamide (5 mg/kg) were administered before
injection of incretin mimetics. On the third, seventh and tenth day, area of the surviving tissue was measured.
Subsequently, the survival rate of the skin graft was calculated. The area of the surviving tissue in exenatide and
vildagliptin group was 1.5 and 1.7 times more compared to the control group, respectively. Preliminary blockade of ATP-
dependent potassium channels by glibenclamide eliminated the protective effect of exenatide and vildagliptin. The
increase in the survival of ischemic tissues using exenatide and vildagliptin has been experimentally proved. The current
study confirmed the important role of ATP-dependent potassium channels in dermatoprotective properties of incretin
mimetics.

Key words: Dermatoprotective properties, Exenatide, Ischemia, Pedicle skin graft, Vildagliptin.
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R 20% and 40%
ABSTRACT: The present study was intended to investigate the influence o AminiF and Abdel-vawia LF (2015}, Using of Untreated and
of using 20% and 40% treated or untreated wheat germ meal in growing New  AteclaveTreated Wheat Germ Meal in Growing Rabbit Diets. World Vet. J. 9(3):
Zealand rabbit diets. A total of 75 weaned New Zealand White rabbits aged six
weeks old, with an average initial weight of 659.60+18.84g were divided into five groups with five replicates in each group (three
rabbits per replicate). The first group was fed on a basal diet (T;), second and third groups received diets containing Wheat Germ
Meal (WGM), as replacement of soybean meal protein, at levels of 20% and 40% and were labeled as T,, Ts, respectively. Fourth
and fifth groups were fed with 20% and 40% autoclave-treated autoclaved WGM (T4 and Ts, respectively). The trial was continued
until 14 weeks of age. The present study was evaluated growth performance, blood parameters, carcass traits, meat quality in
different groups and also economic efficiency was calculated. There were insignificant differences in terms of live weight, daily
weight gain, carcass weight and dressing percentages among rabbits in groups of T;, T, and T4. Rabbits in the group of T4 achieved
the best feed conversion ratio. Digestion coefficients of crude protein, crude fiber, ether extract, nitrogen-free extract,
and nutritive value in terms of digestible crude protein, total digestible nutrition, and digestible energy did not
significantly differ between T, and T.4. However, these factors significantly decreased in T3 and Ts compared to T;. Plasma total
protein and globulin significantly increased in rabbits of T, and T4 compared to those fed in T; group. A significant decrease in total
cholesterol and total lipid for rabbits in groups of Ts, Ts, and T, was observed. Moreover, rabbits fed on T, or T. diets had the highest
economic efficiency. Conclusively, the untreated or autoclaved WGM can be used in growing rabbit diets up to 20% for replacing
the soybean meal protein, which caused low feed costs without adverse effects on the growth performance of rabbits.

Key words: Rabbits, Soybean meal, Wheat germ meal
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Productive Characteristics and Reproductive
Responses to Estrus Synchronization and Flushing in
Abou-Delik Ewes Grazing in Arid Rangelands in
Halaieb - Shalateen - Abouramad Triangle of Egypt.

Farrag B.

World Vet. J. 9(3): 201-210, 2019; pii:S232245681900026-9
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ABSTRACT: There are a few reports about the reproductive aspects or
uses of both of flushing and estrus synchronization in Abou-Delik ewes : .
grazing in the South Eastern zone of Egypt. Thirty-three Abou-Delik ewes were allocated to three experimental groups (n
= 11 in each) to study the effects of estrus synchronization and flushing on reproductive responses and productive
characteristics under arid conditions of South Eastern zone of Egypt. Group one served as control represent the system
dominant in the area (without estrus synchronization and flushing ration). Ewes in group two were estrous synchronized
with two doses of PGF.a, 10 days apart without flushing ration. Ewes in group three were estrous synchronized just like
the second group and received 300g of barley grain/head/day as flushing meal for three weeks before the start of
breeding season. All ewes were grazed Panicum turgidum (natural vegetation dominant in the area) for eight hours daily.
Results showed that, the percentage of estrus exhibition in group three reached 100%, while the lowest percentage was
observed in group one (81.82 %). Estrus activity signs in synchronized groups, occurred in 70 and 81.81% during the
first 48 h after the second dose of PGF,a, for groups two and three respectively, compared to control group (22.22 %).
The onset of estrus was earlier in synchronized groups than control group. Duration of estrus did not differ significantly.
Estrus intensity in group three was higher (P< 0.05) compared to the other groups. Conception and lambing rates were
100% in group three. Third group showed the highest insignificant litter size that was 18% higher than the other groups.
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The overall mean of birth weight, weaning weight and average daily gain of Abou-Delik lambs were 2.91, 16.89 and 0.116
kg, respectively. There is no significantly effect on concentrations of plasma progesterone among groups. While there
were significant differences between sampling periods. In conclusion, under grazing on arid rangelands conditions in the
South Eastern zone of Egypt, using flushing and/or estrus synchronization can be useful to improve reproductive and
productive characteristics of Abou-Delik sheep.

Key words: Abou-Delik sheep, Estrus synchronization, Flushing, Productive performance, Rangelands, Reproduction
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Histopathological Alterations of Ceca in Broiler
Chickens (Gallus gallus) Exposed to Chronic Heat
Stress.

Adji AV, Plumeriastuti H, Ma‘ruf A and Legowo D.
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ABSTRACT: Heat stress has been found to cause adverse effects on
small intestinal microstructure, but little is known about its impact on : :
chicken’s cecum. In this research, the histopathological alterations of broiler chicken’s cecum foIIowmg chronic heat stress
were evaluated. 20 broiler chickens were randomly divided into control group and treatment group containing 10
replicates, respectively. Both groups were reared under standard conditions until 21 days of age. From day 22 to day 42,
the control group was kept at 24-28°C as well as relative humidity of 40-55%, while the treatment group was exposed to
high temperature of 36-40°C and relative humidity of 45-65% for eight hours per day. At the end of the period, proximal
part of each chicken’s cecum was collected and made into histopathological slides with Hematoxylin and Eosin staining.
Villus height, villus width, crypt depth, villus surface area, and villus height to crypt depth ratio were examined from 10
villi per replicate. Results analysis revealed that chronic heat stress profoundly (P<0.05) reduced the crypt depth.
Insignificant (P>0.05) changes of the villus despite the long-term heat exposure might imply that the damage is at its
early phase. In conclusion, chronic heat stress can produce morphological alterations in the ceca of broiler chickens,
though requiring longer duration due to cecum’s durability.

Key words: Broiler chicken, Cecum, Heat stress, Intestinal morphology
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Prognostic Value of Lymphocyte-to-Monocyte Ratio
in Canine High-Grade Lymphoma Cases.

Prognostic Value of Lymphocyte-to-Monocyte Ratio in Canine High-Grade Lymphoma Cases ‘
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World Vet. J. 9(3): 218-229, 2019; pii:S$232245681900028-9
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ABSTRACT: The Lymphocyte-to-Monocyte Ratio (LMR) has been i g
described as a useful prognostic marker for human patients with various f
cancers and dogs with diffuse large B-cell lymphoma. The objective of ( o3 t
this study was to determine whether the LMR could predict disease O 00 b SO 50t 1800t 0
outcome as measured by the Time To Progression (TTP) and Overall

Survival (OS) of dogs with different types of high-grade lymphoma. The medical records of 43 dogs diagnosed with high-
grade lymphoma at the Veterinary Medical Center of Obihiro University of Agriculture and Veterinary Medicine between
2013 and 2018, were retrospectively analyzed. Receiver Operating Characteristic (ROC) curve analysis was used to
determine the optimal LMR cutoff values. The prognostic influence of the LMR and other clinicopathological data on TTP
and OS was studied by Kaplan-Meier curves. To identify the independent prognostic factors, univariate and multivariate
Cox proportional analyses were used. The optimal cutoff value of the LMR was 0.7, which corresponded to the maximum
sensitivity (0.727) and specificity (0.762) of the LMR for predicting the median days of OS with ROC analysis (area under
the curve, 0.794). Log-rank tests showed that dogs with a high LMR had significantly longer TTP and OS than dogs with a
low LMR. Moreover, immunophenotype, body weight, treatment regimen and response to treatment were significantly
associated with TTP and OS. In multivariate analysis, treatment and response to treatment were independent risk factors
for TTP. Moreover, the LMR, treatment regimen and response to treatment were independent predictors of OS.

Key words: Dog, Lymphocyte to monocyte ratio, Lymphoma, Prognosis
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Computed Tomography Scan and Polyester resin 40
Plastination Technique: Teaching Aids to Illustrate
Anatomical Structure of Donkey Brain.

Mohamed ShKhA, El-Behery EI and Mahdy EAA.

World Vet. J. 9(3): 230-240, 2019; pii:S232245681900029-9
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ABSTRACT: The present study investigated the collaboration between
the plastinated sagittal sections and computed tomography (CT) images
of the donkey brain. Four adult healthy donkeys of both sexes from
native breeds were analyzed. The animals were sedated with a combination of xylazine and ketamine. The donkeys were
positioned in sternal recumbency during CT brain examination and contiguous sagittal 3 mm thick slices of the head were
obtained. Polyester resin 40 (P40) technique for the brains were done through five main steps including fixation, slicing,
dehydration, forced impregnation and light-curing of brain glass chambers by UVA light source. Furthermore, a survey
was conducted using questionnaires involving second-year veterinary medical students of anatomy department, Zagazig
University to compare the educational capacity of CT brain images and P40 plastination of brain slices. 52% of students
voted that using of brain sheeted slices are much better, 38% prefer to learn both parallel to each other. The obtained
results revealed that both the plastinated brain sections and the CT images portrayed a combination of many complex
neuroanatomical structures that provide an excellent aid for researchers in educational and diagnostic purposes. In
addition, the plastinated brain serves as a good tool for the interpretation of CT images.

Key words: Brain, CT, Donkey, Plastination, Polyester resin 40
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ABSTRACT

Heat stress has been found to cause adverse effects on small intestinal microstructure, but little is known about its
impact on chicken’s cecum. In this research, the histopathological alterations of broiler chicken’s cecum following
chronic heat stress were evaluated. 20 broiler chickens were randomly divided into control group and treatment
group containing 10 replicates, respectively. Both groups were reared under standard conditions until 21 days of age.
From day 22 to day 42, the control group was kept at 24-28°C as well as relative humidity of 40-55%, while the
treatment group was exposed to high temperature of 36-40°C and relative humidity of 45-65% for eight hours per
day. At the end of the period, proximal part of each chicken’s cecum was collected and made into histopathological
slides with Hematoxylin and Eosin staining. Villus height, villus width, crypt depth, villus surface area, and villus
height to crypt depth ratio were examined from 10 villi per replicate. Results analysis revealed that chronic heat
stress profoundly (P<0.05) reduced the crypt depth. Insignificant (P>0.05) changes of the villus despite the long-
term heat exposure might imply that the damage is at its early phase. In conclusion, chronic heat stress can produce
morphological alterations in the ceca of broiler chickens, though requiring longer duration due to cecum’s durability.
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INTRODUCTION

Heat Stress (HS) is defined as biological response to high ambient temperature which disrupts the heat exchange
equilibrium (Lara and Rostagno, 2013). Over the past decades, the Earth’s surface temperature has gone beyond the
former baseline, going as far as nominating 2016 as the warmest year since the recording was initiated in 1880.
Consequently, the risk of HS’ emergence in livestock projects to a higher level (Thornton et al., 2009). Broiler chickens
are particularly more prone to contract heat stress because their cardiovascular and respiratory systems, which are vital
for heat loss mechanisms, are unable to cope with their heavier body weight and high metabolism rate resulting from
genetic selection (Sozcu, 2019).

HS has generally been found to be detrimental to small intestine’s morphology in broiler chickens (Al-Fataftah and
Abdelgader, 2014; Yi et al., 2016). The underlying mechanisms involve hypothalamic-pituitary-adrenal (HPA) axis
activation, ischemia, oxidative stress, or perturbation of intestinal microbiota (Bolek, 2013; Song et al., 2014; Yi et al.,
2016). The activated HPA axis subsequently elevates corticosterone level which in turn undermines immunity (Mishra
and Jha, 2019). It has also been discovered that HS can suppress the number of goblet cells and the mRNA expression of
tight junctions and adherence junctions in broiler chickens subjected to 33°C, 10 hours/day for 21 consecutive days
(Zhang et al., 2017). These occurrences along with the impaired immune system facilitate the penetration of both toxins
and pathogenic bacteria into the circulation afflicting various organs. Meanwhile, cecum is a part of chicken’s intestine
with the most abundant and diverse microorganisms colonizing its lumen (ljaz et al., 2018). Furthermore, cecum
regularly receives the backflow of urine rendering potentially more severe damage by the pathogens trespassing (Kum et
al., 2015).

The available research on the influence of HS on cecal morphology produced conflicting results. Reduction in
villus length and crypt size in the ceca of Japanese quails (Coturnix coturnix japonica) exposed to chronic HS was
demonstrated by El-Daly et al. (2014). In contrast, negative results were obtained in Jaafar (2013)’s research. Other
experiments, for the most part, are concerned with the microbiome in cecum, for instance HS was proven to be able to
restrain the growth of normal flora colonies, like Lactobacillus sp., while enhancing the colonies of Escherichia sp.,
Salmonella sp., and aerobic bacteria in the cecum of broiler chickens (Park et al., 2013).
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It was proposed that HS influenced the intestine variably in compliance with susceptibility level of each segment
and the duration of HS occurrence (acute or chronic) (Loyau et al., 2015; Varasteh et al., 2015). This was borne out by
analogous findings in Cherry-Valley ducks exhibiting no substantial crypt depth discrepancy in the cecum despite
pronounced changes in the jejunum and ileum (He et al., 2019). Taking into account the lack of consistent and adequate
number of results, the current research had an objective to evaluate the impact of chronic HS for 21 days on the
microstructure of broiler chicken’s cecum.

MATERIALS AND METHODS

Ethical approval
This experiment was performed on the basis of approval by the laboratory animals use research ethics committee of
faculty of veterinary medicine, Airlangga University, Indonesia.

Experimental animals

In this research, 20 one day old Cobb broiler chicks were housed at the cage of laboratory animals, Faculty of
Veterinary Medicine, Airlangga University, Surabaya, Indonesia. The chicks marketed as Wonchick originated from
Wonokoyo Jaya Corporindo Ltd. (Limited Company, Surabaya, Indonesia). The rearing temperature followed the
guidelines provided by the referred company, namely the leaflet containing Wonchick broiler chicken rearing guide. The
chicks were allowed ad libitum access to feed and water. This went on up to 21 days.

Experimental design

The chickens were randomly allocated to two groups (h= 10, respectively), the control (C) group and the treatment
(T) group, from day 22 onwards. This starting point was chosen because broilers in the later stage of life have greater
sensitivity to high surrounding temperature than the younger birds (He et al., 2018). In that, true experimental design,
specifically the post-test-only control group design, was applied. The C group was maintained on thermoneutral
conditions (24-28°C and relative humidity (RH) 40-55%), while the T group was exposed to high ambient temperature
and humidity (36-40°C and RH 45-65%) for eight hours/d then returned to 24-28°C and RH 40-55% for the rest of the
day. On day 42, all the chickens were humanely slaughtered as affirmed by the research ethics committee and organ
collection was carried out.

Cecal histopathology

The proximal part of cecum was dissected from 23.59% - 23.65% proximal of its length for all chickens. About one
cm of the segment was fixed in neutral buffered formalin 10% and then routinely processed into slides with Hematoxylin
and Eosin (H&E) stain. The sections were analyzed under light microscope with computer-assisted digital image
analyzer (NIS Elements) for Villus Height (VH), Villus Width (VW), and Crypt Depth (CD) (Figure 1). Measurements
of VH, VW, and CD were based on the methods used by Abdelgader and Al-Fataftah (2016); Godwin et al. (2016) and
Shokryazdan et al. (2017). The Villus Surface Area (VSA) was calculated from the formula = n xVW x VH. The Villus
Height to Crypt Depth (VH:CD) ratio is a comparison of VH to CD (Santos et al., 2015). Collection of all the variables
was done on 10 intact and the longest villi with their associated crypts in one cecal cross section per chicken. These
values were averaged to obtain mean value of each variable for each chicken.

crypt depth

Flgure 1. Methodology for morphometrlc assessment of villus- crypt unit of cecum |n broiler chickens, A: in stralght unlt
and B: in irregularly-oriented unit (H&E, 200x), Villus height (yellow line) was measured from the tip of the villi to the
villus-crypt junction (green line), Villus width (red line) was measured from side to side of the villi at its half height,
Crypt depth (blue line) measurement was based on the depth of invagination between adjacent villi.
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Statistical analysis

Data analysis used the two-tailed T Test for independent samples, and p< 0.05 was the accepted significant value.
It was conducted with SPSS (Version, 24) for Windows OS (SPSS, Chicago, IL, USA). The results are presented in
mean * standard error.

RESULTS AND DISCUSSION

From the five dependent variables examined, profound decline of CD (p<0.05) was observed in the chickens of T group
compared to C group (Figure 2 and figure 3). The remaining variables did not express significant difference between the

two groups (p>0.05) (Table 1).
A i
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Figure 2. Cecal morphology measurements of br0|Ier chickens of control group from the study in Surabaya Indonesia
between August and September 2017. The yellow lines, red lines, and blue lines represent villus height, villus width, and
crypt depth respectively (H&E, x100). VH: villus height; VW: villus width; CD: crypt depth

’ VH =623,98 ym
T D
Figure 3. Cecal morphology measurements of broiler chickens from treatment group whrch were exposed to high
ambient temperature and humidity from 22 to 42 days of age during the study in Surabaya, Indonesia between August
and September 2017. The yellow lines, red lines, and blue lines represent villus height, villus width, and crypt depth
respectively (H&E, x100). VH: villus height; VW: villus width; CD: crypt depth.
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Table 1. The effect of heat stress on histopathology of ceca in broiler chickens in Surabaya, Indonesia between August
and September 2017

Variable Group C Group T

VH (um) 518.66 + 31.44 493.22 +45.01
VW (um) 115.23 +£2.86 122.92 +5.25

CD (um) 116.67 + 4.65° 98.84 + 5.83°
VSA (um?) 189,980.84 + 14,538.90 195,195.07 + 22,117.80
VH:CD 4.75+0.28 5.38 + 0.56

C: control; T: chickens were exposed to high ambient temperature and humidity from 22 to 42 days of age; VH: villus height; VW: villus width; CD:
crypt depth; VSA: villus surface area; Values are provided with mean # standard error; *° Different superscripts within the same row mark significantly
different means (p<0.05).

HS is able to delay epithelial turnover by means of decreasing feed intake as a result of HPA axis activation (Hu
and Guo, 2008). Elevated plasma corticosterone in broiler chickens is indirectly held responsible for the decrease in VH
and CD in duodenum and jejunum, but this only occurs in the acute phase instead of chronic (Aggarwal and Upadhyay,
2013). Another proposed mechanism is ischemia in the event of blood diversion to heat-releasing organs, such as the
turbinates and the respiratory muscles (Song et al., 2014). Ischemia will lead to vacuolation, rapid sloughing, and loss of
microvilli in the intestinal epithelium (Al-Fataftan and Abdelgader, 2014). Moreover, ischemia is also reported to cause
oxidative and nitrosative stress which implicated damaged cell membrane, disrupted cellular ion homeostasis, opened
tight junctions, and reduced integrity of intestinal mucosa (Al-Fataftah and Abdelgader, 2014). This may proceed to
shorter villi but deeper crypts to compensate (Song et al., 2014). The injured mucosa also disables the attachment of
commensal bacteria. In addition, the expression of Heat Shock Protein (HSP) may act as receptor for pathogens, while
lack of goblet cells which equals falling mucin production promotes the adhesion of pathogens to mucosa (Burkholder et
al., 2008; Shah et al., 2019).

The VH, VW, VSA, and VH:CD ratio in present research were barely affected by the heat exposure (36-40°C and
RH 45-65%) for eight hours/day along 21 days. Similar findings were attributed by Quinteiro-Filho et al. (2010) to the
rapid periodical re-epithelization of intestinal mucosa in the absence of structural adaptation. This explanation is
however inappropriate for this case given that it normally occurs in acute or shorter period of cyclic chronic HS, i.e.
(seven days). Chronic HS for over one week has been recorded to consistently diminish VH in the absence of adaptation
or compensation, although temperature exceeding 36+1°C could accelerate this process into less than a week (Santos et
al., 2015; Abdelgader and Al-Fataftah, 2016; Yi et al., 2016). Meanwhile, CD showed variable responses to HS
(decreased, increased, or no difference) regardless of the HS duration. This denoted that there are different sequences of
alterations, and their progression is dependent on the level of temperature and internal variation of the organisms
subjected to HS. Within the earlier period of HS when the CD of cecum and small intestine have recovered, their VH
often did not reach to a similar state, in other words changes in villi are initiated by the crypts (Deng et al., 2012;
Abdelgader and Al-Fataftah, 2016).

Crypt of Lieberkiihn, being the location of stem cells, is the center for proliferation of intestinal epithelium. The
newly generated enterocytes then migrate up and are ejected at the villus tip. Because crypts merely grow in length, the
activity level of crypts is proportional to CD (Cummins et al., 2011). Significantly (p< 0.05) shallower CD in the T
group thus indicated less proliferation rate. The crypts due to proliferative property, were the first part of intestine
observed to suffer from stress as remarked by Burkholder et al. (2008). By combining this fact with current results, it can
be interpreted that the cecum of chickens in T group is on early phase of damage despite the prolonged HS. The
possibility that injury on the cecum of T group was a start can also explain the insignificant (p>0.05) alterations of other
variables besides CD. This idea is reinforced by the inference that colon (including cecum) is one of the segments more
resistant to HS characterized by lower expression of HSP70 and HSP90 mRNA (Varasteh et al., 2015). If the order of
segment susceptibility is to be associated with epithelial migration time, they may lay the basics for cecum’s resistance
against HS. The proximal cecum of Leghorns had demonstrated longer turnover time than duodenum (four days
compared with 72 hours) in the research performed by Takeuchi et al. (1998). Similarly, epithelial migration time in the
ceca of Japanese quails was much higher than in their small intestine, and it was second only to rectum, as noted by
Starck (1998).

The development of adaptations by the chickens subjected to present study can be considered as another reason. It
takes longer period to impair the intestinal compensatory mechanisms in adaptive birds according to Santos et al. (2015).
This was reflected by the zero mortality of the Cobb broiler chickens taking part in comparison to 12.5% death of
Hubbard chickens following a shorter period of HS with slightly lower temperature applied in Al-Fataftah and
Abdelgader (2014)’s research. The adaptive trait might have originated from the Cobb strain itself or from inherited
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adaptation subsequent to breeding attempts in the warm climate of Indonesia. Warm ambience could unknowingly
perform an act termed as thermal manipulation on chickens prior to hatching which is capable of assisting
thermotolerance acquisition (Al-Zghoul et al., 2019). Likewise, it is known that poultry are very likely to develop
acclimatization when kept under tropical and subtropical climates with over two months of high temperature (He et al.,
2018). Therefore, it can be deduced that the chickens in this study did not need deep crypts in their ceca to preserve their
villi from potential casualties because they had created such an effective mechanism enabling them to withstand the
lengthy HS (Biasato et al., 2018).

These results contradict those obtained by Deng et al. (2012) which found that the CD of layer hens’ ceca was
initially reduced by chronic HS on day six but returned to normal on day 12 (last day) while VH remained low
throughout the experiment. This difference may be linked to breed, implying that broilers are more resistant than layers,
or age of the chicken at the time of HS.

The retarded crypt activity might bring about decreased VH later as the HS progresses (Al-Fataftah and
Abdelgader, 2014). CD, VW, and VSA can be enhanced in order to compensate the increased destruction, but still
providing sufficient absorption area for nutrients (Santos et al., 2015). The VH:CD ratio inversely portrays the rate of
epithelial cell turnover in the intestine, its value is smaller in heat stressed chickens due to induced inflammatory reaction
(Laudadio et al., 2012; Shah et al., 2019). When the value is constant, the number of villi per unit area is required to be
taken into account. It is recommended to eliminate the possibility that HS has reduced the number of villi instead of the
villus morphometry (Marchini et al., 2016).

CONCLUSION

The resilience of broiler chickens’ ceca to chronic HS was confirmed in this research. This feature can be credited to
intestinal segment-specific resistance which may be explained by the slower epithelial turnover rate in cecum than in
small intestine. Additionally, the current findings also suggest that broiler chickens in Indonesia have undergone an
adaptation process to the high daily temperature. Nevertheless, it did not remove the possibility of damage progression if
the heat exposure is extended.
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First page of the manuscripts must be properly identified by the title and the name(s) of the author(s). It should be
typed in Times New Roman (font sizes: 17pt in capitalization for the title, 10pt for the section headings in the body
of the text and the main text, 9pt for References, double spaced, in A4 format with 2cm margins. All pages and lines
of the main text should be numbered consecutively throughout the manuscript. The manuscript must be saved in a
.doc format, (not .docx files). Abbreviations in the article title are not allowed.

Manuscripts should be arranged in the following order:

a. TITLE (brief, attractive and targeted)

b. Name(s) and Affiliation(s) of author(s) (including post code) and corresponding E-mail
. ABSTRACT

d. Key words (separate by semicolons; or comma,)

e. Abbreviations (used in the manuscript)

f. INTRODUCTION
g
h
i.

@]

. MATERIALS AND METHODS
. RESULTS
DISCUSSION

j. CONCLUSION

k. DECLARATIONS

1. REFERENCES

m. Tables

n. Figure captions

o. Figures
Results and Discussion can be presented jointly if preferred.
Discussion and Conclusion can be presented jointly if preferred.

Article Sections Format

Title should be a brief phrase describing the contents of the paper. The first letter of each word in title should use upper case. The
Title Page should include the author(s)'s full names and affiliations, the name of the corresponding author along with phone and e-
mail information. Present address (es) of author(s) should appear as a footnote.

Abstract should be informative and completely self-explanatory, briefly present the topic, state the scope of the experiments,
indicate significant data, and point out major findings and conclusions. The abstract should be 150 to 300 words in length.
Complete sentences, active verbs, and the third person should be used, and the abstract should be written in the past tense.
Standard nomenclature should be used and abbreviations should be avoided. No literature should be cited.

Following the abstract, about 3 to 10 key words that will provide indexing references should be listed.

Introduction should provide a clear statement of the problem, the relevant literature on the subject, and the proposed approach or
solution. It should be understandable to colleagues from a broad range of scientific disciplines.

Materials and Methods should be complete enough to allow experiments to be reproduced. However, only truly new procedures
should be described in detail; previously published procedures should be cited, and important modifications of published
procedures should be mentioned briefly. Capitalize trade names and include the manufacturer's name and address. Subheadings
should be used. Methods in general use need not be described in detail.

Results should be presented with clarity and precision. The results should be written in the past tense when describing findings in
the author(s)'s experiments. Previously published findings should be written in the present tense. Results should be explained, but
largely without referring to the literature. Discussion, speculation and detailed interpretation of data should not be included in the
results but should be put into the discussion section.

Discussion should interpret the findings in view of the results obtained in this and in past studies on this topic. State the
conclusions in a few sentences at the end of the paper. The Results and Discussion sections can include subheadings, and when
appropriate, both sections can be combined.

Conclusion can be presented jointly if preferred.
Declarations section

Tables should be kept to a minimum and be designed to be as simple as possible. Tables are to be typed double-spaced
throughout, including headings and footnotes. Each table should be on a separate page, numbered consecutively in Arabic
numerals and supplied with a heading and a legend. Tables should be self-explanatory without reference to the text. The details of
the methods used in the experiments should preferably be described in the legend instead of in the text. The same data should not
be presented in both table and graph forms or repeated in the text.

Figure legends should be typed in numerical order on a separate sheet. Graphics should be prepared using applications capable of
generating high resolution GIF, TIFF, JPEG or PowerPoint before pasting in the Microsoft Word manuscript file. Use Arabic numerals
to designate figures and upper case letters for their parts (Figure 1). Begin each legend with a title and include sufficient
description so that the figure is understandable without reading the text of the manuscript. Information given in legends should
not be repeated in the text.
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Declarations section - Please include declarations heading
Please ensure that the sections:

-Ethics (and consent to participate)

-Authors' contributions

-Competing interests

-Availability of data and materials

are included at the end of your manuscript in a Declarations section.

Authors’ Contributions

For manuscripts with more than one author, WVJ require an Authors' Contributions section to be placed after the Competing
Interests section.

An 'author' is generally considered to be someone who has made substantive intellectual contributions to a published study. To
qualify as an author one should 1) have made substantial contributions to conception and design, or acquisition of data, or analysis
and interpretation of data; 2) have been involved in drafting the manuscript or revising it critically for important intellectual
content; and 3) have given final approval of the version to be published. Each author should have participated sufficiently in the
work to take public responsibility for appropriate portions of the content. Acquisition of funding, collection of data, or general
supervision of the research group, alone, does not justify authorship.

We suggest the following format (please use initials to refer to each author's contribution): AB carried out the molecular genetic
studies, participated in the sequence alignment and drafted the manuscript. JY carried out the immunoassays. MT participated in
the sequence alignment. ES participated in the design of the study and performed the statistical analysis. FG conceived of the
study, and participated in its design and coordination and helped to draft the manuscript. All authors read and approved the final
manuscript.

For authors that equally participated in a study please write 'All/Both authors contributed equally to this work.'
Contributors who do not meet the criteria for authorship should be listed in an acknowledgements section.

Competing Interests

Competing interests that might interfere with the objective presentation of the research findings contained in the manuscript
should be declared in a paragraph heading "Competing interests" (after Acknowledgment section and before References).
Examples of competing interests are ownership of stock in a company, commercial grants, board membership, etc. If there is no
competing interest, please use the statement "The authors declare that they have no competing interests.".

World' Veterinary Journal adheres to the definition of authorship set up by The International Committee of Medical Journal Editors
(ICMJE). According to the ICMJE authorship criteria should be based on 1) substantial contributions to conception and design of, or
acquisition of data or analysis and interpretation of data, 2) drafting the article or revising it critically for important intellectual
content and 3) final approval of the version to be published. Authors should meet conditions 1, 2 and 3.

It is a requirement that all authors have been accredited as appropriate upon submission of the manuscript. Contributors who do
not qualify as authors should be mentioned under Acknowledgements.

Change in authorship
We do not allow any change in authorship after provisional acceptance. We cannot allow any addition, deletion or change in
sequence of author name. We have this policy to prevent the fraud.

Acknowledgements

We strongly encourage you to include an Acknowledgements section between the Authors’ contributions section and Reference list.
Please acknowledge anyone who contributed towards the study by making substantial contributions to conception, design,
acquisition of data, or analysis and interpretation of data, or who was involved in drafting the manuscript or revising it critically for
important intellectual content, but who does not meet the criteria for authorship. Please also include their source(s) of funding.
Please also acknowledge anyone who contributed materials essential for the study.

Authors should obtain permission to acknowledge from all those mentioned in the Acknowledgements. Please list the source(s) of
funding for the study, for each author, and for the manuscript preparation in the acknowledgements section. Authors must
describe the role of the funding body, if any, in study design; in the collection, analysis, and interpretation of data; in the writing
of the manuscript; and in the decision to submit the manuscript for publication.

Data Deposition

Nucleic acid sequences, protein sequences, and atomic coordinates should be deposited in an appropriate database in time for the
accession number to be included in the published article. In computational studies where the sequence information is unacceptable
for inclusion in databases because of lack of experimental validation, the sequences must be published as an additional file with
the article.

References
1. A WVJ reference style for EndNote may be found here.
2. All references to publications made in the text should be presented in a list with their full bibliographical description.

3. In the text, a reference identified by means of an author's name should be followed by the date of the reference in
parentheses. When there are more than two authors, only the first author's surname should be mentioned, followed by ‘et al'. In
the event that an author cited has had two or more works published during the same year, the reference, both in the text and in
the reference list, should be identified by a lower case letter like ‘a‘ and 'b* after the date to distinguish the works.

4. References in the text should be arranged chronologically (e.g. Kelebeni, 1983; Usman and Smith, 1992 and Agindotan et al.,
2003). The list of references should be arranged alphabetically on author's surnames, and chronologically per author. If an
author's name in the list is also mentioned with co-authors, the following order should be used: Publications of the single author,
arranged according to publication dates - publications of the same author with one co-author - publications of the author with
more than one co-author. Publications by the same author(s) in the same year should be listed as 1992a, 1992b, etc.

5. Names of authors and title of journals, published in non-latin alphabets should be transliterated in English.

6. A sample of standard reference is " 1th Author surname A, 2th Author surname B , 3th Author surname C. 2013. Article title
should be regular and 7 pt . World Vet. J., Add No. of Volume (Issue No.): 00-00."

7. The color of references in the text of article is dark blue. Example: (Preziosi et al., 2002; Mills et al., 2015).

8. At least 35% of the references of any submitted manuscript (for all types of article) should include scientific results published in
the last five years.
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-Examples (at the text- blue highlighted)
Abayomi (2000), Agindotan et al. (2003), (Kelebeni, 1983), (Usman and Smith, 1992), (Chege, 1998; Chukwura, 1987a,b; Tijani,
1993,1995), (Kumasi et al., 2001).

--Examples (at References section)

a) For journal:

Lucy MC (2000). Regulation of ovarian follicular growth by somatotropin and insulin- like growth factors in cattle. Journal of Dairy
Science, 83: 1635-1647. DOIL: XXX

Kareem SK (2001). Response of albino rats to dietary level of mango cake. Journal of Agricultural Research and Development. pp
31-38. DOI: XXX

Chikere CB, Omoni VT and Chikere BO (2008). Distribution of potential nosocomial pathogens in a hospital environment. African
Journal of Biotechnology. 7: 3535-3539. DOI: XX

b) For symposia reports and abstracts:
Cruz EM, Almatar S, Aludul EK and Al-Yagout A (2000). Preliminary Studies on the Performance and Feeding Behaviour of Silver
Pomfret (Pampus argentens euphrasen) Fingerlings fed with Commercial Feed and Reared in Fibreglass Tanks. Asian Fisheries
Society Manila, Philippine 13: 191-199. Link

c) For edited symposia, special issues, etc., published in a journal:
Korevaar H (1992). The nitrogen balance on intensive Dutch dairy farms: a review. In: A. A. Jongebreur et al. (Editors), Effects of
Cattle and Pig Production Systems on the Environment: Livestock Production Science, 31: 17-27. Link

d) For books:

AOAC (1990). Association of Official Analytical Chemists. Official Methods of Analysis, 15th Edition. Washington D.C. pp. 69-88.
Link

Pelczar JR, Harley JP, Klein DA (1993). Microbiology: Concepts and Applications. McGraw-Hill Inc., New York, pp. 591-603. Link

e) Books, containing sections written by different authors:

Kunev M (1979). Pig Fattening. In: A. Alexiev (Editor), Farm Animal Feeding. Vol. III. Feeding of Different Animal Species,
Zemizdat, Sofia, p. 233-243 (Bg). Link

In referring to a personal communication the two words are followed by the year, e.g. (Brown, J. M., personal communication,
1982). In this case initials are given in the text.

Nomenclature and Abbreviations

Nomenclature should follow that given in NCBI web page and Chemical Abstracts. Standard abbreviations are
preferable. If a new abbreviation is used, it should be defined at its first usage. Abbreviations should be presented in
one paragraph, in the format: "term: definition". Please separate the items by ";".

E.g. ANN: artificial neural network; CFS: closed form solution...

Abbreviations of units should conform to those shown below:

Decilitre dl Kilogram kg
Milligram mg hours h
Micrometer mm Minutes min
Molar mol/L Mililitre ml
Percent %

Other abbreviations and symbols should follow the recommendations on units, symbols and abbreviations: in “A
guide for Biological and Medical Editors and Authors (The Royal Society of Medicine London 1977).

Papers that have not been published should be cited as “unpublished”. Papers that have been accepted for
publication, but not yet specified for an issue should be cited as “to be published”. Papers that have been submitted
for publication should be cited as “submitted for publication".

Formulae, numbers and symbols

1. Typewritten formulae are preferred. Subscripts and superscripts are important. Check disparities between zero
(0) and the letter 0, and between one (1) and the letter I.

2. Describe all symbols immediately after the equation in which they are first used.

3. For simple fractions, use the solidus (/), e.g. 10 /38.

4. Equations should be presented into parentheses on the right-hand side, in tandem.

5. Levels of statistical significance which can be used without further explanations are *P < 0.05, **P < 0.01, and
***p < 0.001

6. In the English articles, a decimal point should be used instead of a decimal comma.

7. In chemical formulae, valence of ions should be given, e.g. Ca2+ and CO32-, not as Ca++ or CO3.

8. Numbers up to 10 should be written in the text by words. Numbers above 1000 are recommended to be given as
10 powered x.

9. Greek letters should be explained in the margins with their names as follows: Aa - alpha, BB - beta, 'y - gamma,
Ad - delta, Ee - epsilon, ZC - zeta, Hn - eta, ©06 - theta, Ii - iota, Kk - kappa, AA - lambda, Mp - mu, Nv - nu, =€ - xi,
Oo - omicron, Mn - pi, Pp - rho, Zo - sigma, TT - tau, Yu - ipsilon, ®® - phi, Xx - chi, Yy - psi, Qw - omega.
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Review/Decisions/Processing

Firstly, all manuscripts will be checked by Docol©c, a plagiarism finding tool. A single blind reviewing model is used
by WVJ for non-plagiarized papers. The manuscript is edited and reviewed by the English language editor and three
reviewers selected by section editor of WVJ] respectively. Also, a reviewer result form is filled by reviewer to guide
authors. Possible decisions are: accept as is, minor revision, major revision, or reject. See sample of evaluation
form. Authors should submit back their revisions within 14 days in the case of minor revision, or 30 days in the case
of major revision. To submit a revision please sign in here, fill out the form, and mark "' Revised" attach the
revision (MS word) and submit when completed. After review and editing the article, a final formatted proof is sent
to the corresponding author once again to apply all suggested corrections during the article process. The editor who
received the final revisions from the corresponding authors shall not be hold responsible for any mistakes shown in
the final publication. Manuscripts with significant results are typically reviewed and published at the highest priority.

Plagiarism: There is a zero-tolerance policy towards plagiarism (including self-plagiarism) in our journals.
Manuscripts are screened for plagiarism by Docol©c a plagiarism finding tool, before or during publication, and if
found they will be rejected at any stage of processing. See sample of Docol©c-Report.
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After manuscript accepted for publication, a declaration form will be sent to the corresponding author who that is
responsible to coauthors' agreements to publication of submitted work in WVJ] after any amendments arising from
the peer review.

Date of issue
The journal will be issued on 25th of March, June, September and December, each year.

Publication charges
No peer-reviewing charges are required. However, the publication costs are covered through article processing
charges (APCs). There is a modest APC of 90 Euro(€) editor fee for the processing of each primary accepted paper
(1000-4000 words) to encourage high-quality submissions. APCs are only charged for articles that pass the pre-
publication checks and are published. A surcharge will be placed on any article that is over 4000 words in length to
cover the considerable additional processing costs. Payment can be made by credit card, bank transfer, money
order or check. Instruction _for _payment is sent dul_*lng p_ubl_lcat|on WORD COUNT PRICEX
process as soon as manuscript is accepted. Meanwhile, this journal - -
encourages the academic institutions in low-income countries to publish 1000-4000 words (med'um article) €90
high quality scientific results, free of charges. over 4000 words (long article) €120
* The prices are valid until 30™ January 2020.

The Waiver policy

The submission fee will be waived for invited authors, authors of hot papers, and corresponding authors who are
editorial board members of the World" Veterinary Journal (WV1]). The Journal will consider requests to waive the fee
for cases of financial hardship (for high quality manuscripts and upon acceptance for publication). Requests for
waiver of the submission fee must be submitted via individual cover letter by the corresponding author and cosigned
by an appropriate institutional official to verify that no institutional or grant funds are available for the payment of
the fee. Letters including the manuscript title and manuscript ID number should be sent to: editor.wvj@gmail.com.
It is expected that waiver requests will be processed and authors will be notified within one business day.

Submission Preparation Checklist
e Authors are required to check off their submission's compliance with all of the following items, and submissions
may be returned to authors that do not adhere to the following guidelines.

e The submission has not been previously published, nor is it before another journal for consideration (or an
explanation has been provided in Comments to the Editor).

e The submission file is in Microsoft Word, RTF, or PDF document file format.
e Where available, URLs for the references have been provided.

e The text is single-spaced; uses a 12-point font; and all illustrations, figures, and tables are placed within the text
at the appropriate points, rather than at the end.

e The text adheres to the stylistic and bibliographic requirements outlined in the Author Guidelines.
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