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Potential Antibacterial Effects of Ethanol Extract and Essential Oil of Origanum vulgare on
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ABSTRACT: Klsbsiells pneumonia (K, pneumonia) and Staphylococcus sureus (5. sureus) are pathogenic bactena causing [l s v
various infectious diseases in humans and animals. Currently, herbal ingredients are widely used as antibacterial agents to

combat bacterial infections due to their lower side effects, compared to chemical drugs. One such plant with medicinal promise as an antibacterial agent is the oregano plant
(Oregano vulgare). It contains substances, such as tannin, flavonoids, carvacrol, thymol, and saponin. Therefore, the current study was conducted to regularly compare the in
vitro antibacterial potential of ethanol extract essential ol oregano (Oregsno vulgare) on K. pneumonia and 5. sureus. In this research, the diffusion method using discs was
employed to observe the inhibition zones, while the dilution tube method was utilized to determine the minimum inhibitory concentration (MIC) of the ethanol extract and
essential ol of oregano against the test bacteria. The bacterial treatment group received the test material at concentrations of 100%, 50%, 25%, and 12.5%. The obtained
data were analyzed descriptively in terms of zone inhibition and MIC values. According to the disc diffusion test, the essential oil of oregano demonstrated greater efficacy as an
antibacterial agent against K. pneumonise at a concentration of 100%, resulting in an average inhibition zone of 18 mm. Conversely, for 5. sureus, a concentration of 1.5% of
the essential oil exhibited higher effectiveness, yielding an average inhibition zone of 30 mm. Based on the MIC values, the essential oil was more effective as an antibacterial
for K. pneumonis at a concentration of 0.2% (2 mg/mL), while for 5. sureus it was more effective at a concentration of 0.19% (1.9 mg/mL).

Keywords: Antibacterial, Ethanol Extract, Essential Oil, Oregano vulgare
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ABSTRACT: The dromedary camel as a livestock species significantly impacts the economy of arid and semi-arid regions
worldwide. The identification of cross-reactive antibodies against pivetal immune cell markers acts as a valuable Method to | s s s e s s s i o o s i
investigate the immune system of camels, The aim of the present study was to identify new monodonal antibodies that react L — " P m o 2 =

with camel leukocyte subsets using flow cytometry and multicolor immunoflucrescence. The expression patterns of the tested

antibodies indicated cross-reactivity of the anti-bovine CD9 monoclonal antibody clones LTB6A and HI9a with different binding potential. Although all leukocyte subpopulations
stained positively with the CD9 antibodies, monocytes showed the highest CDS abundance, compared to lymphocytes and granulocytes. Mo cross-reactivity was identified for
the tested monoclonal antibodies against equine CD8a (clone: ETC142BA1), mouse CD3 (clone: CD3-12), human CD3 (clone: T3/2/1645), human CD208 (clone: MMR), and
bovine granulocytes (clone: CH138A). The present study revealed that only camel monocytes showed positive staining with the anti-ovine CDS mab (clone ST1), which is in
contrast to the human and murine systems. The present findings indicated low homogeneity between camels and other species in the antigenic structure of leukocyte antigens,
highlighting the need to develop camel-specific mAbs against the main immune cell markers.

Keywords: Antibodies, Camel, Cell marker, Flow cytometry, Immunity
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The Composition of Zoophilic Fly Species in Eastern Ukraine
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ABSTRACT: Zoophilic Diptera plays a leading role in the epizootic foci formation of many infectious and parasitic diseases and
directly affects the quality of livestock products. The current study aimed to analyze the number and species composition of
parasitic Diptera in industrial, farm, and homestead agrobiocenoses of large and small cattle, pig, and poultry farms in Eastern
Ukraine. The research involved entomological collection during the peak actwvity daylight hours in early May, July, and early
September 2021-2022 per farm. A total of 360 entomological collections were made, and 4310 zoophilous flies were |ma N S L L D S e
examined. In livestock farms of five districts of the Kharkiv region of Ukraine, 28 species of zoophilic flies were registered,
among which Muscs domestica, Muscins stsbulsns, Stomoxys calcitrans, Lucilis sericats, Protophormia terrsenovas, and Orosophils species were dominant species, The
analysis revealed that cattle biocenoses hosted 27 fly species, pigs had 8 species, and peultry and small cattle each had 7 species. The study indicated an increase in the
population of Muscs autumnalis, the main species in the pastures, near livestock premises during the summer Stomoxys calcitrans was also recorded in livestock
agrobiocenoses. The species Musca domestics, Musca sutumnalis, and Stomoxys calcitrans account for 78.8% to 88.3% of the entire complex of zoophilous flies. The two
species of Ortelliz caesarion (shiny dung beetle) and Ortellis comicing (green dung beetle), known for their role as manure mineralizers and deemed non-threatening to
animals, were completely absent during the research perod. The findings indicated the species of Eristalis fensx in agrobiocenoses in 2021, Therefore, it can be concluded that
zoophilic flies are physical irritants to animals and potential carriers of many infectious diseases, especially diseases caused by unicellular organisms.

Keywords: Biotopes, Muscs autumnalis, Muscs domestica, Stomoxys calcitrans, Zoophilic flies
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Standardization of the Simple Methodology for Experimentally Induced Ischemic Stroke in
Rat Models
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ABSTRACT: Stroke is a globally significant and devastating disease that requires prompt treatment. Animal models are |pomms e o mme v e e e
commonly used to investigate stroke therapy, often through experimentally induced ischemic stroke (EIIS). However, -
challenges arise in implementing EIIS in animal models. The current study aimed to present a simple EIIS methodology for

animal models, & total of 60 male Sprague-Dawley rats were randomly divided into five groups, namely Group 1 (sham-operated), Groups 2 to 5 (EIIS groups) with different
duration of common carotid artery (CCA) ligation, including 1, 2, 4, and 8 hours, respectively. The ligation was performed on the CCA and its branches, Before the experiment,
the rats were anesthetized, and the incision area was shaved and disinfected. The sagittal ventral midline was incised, with neck muscles retracted to expose the right CCA. The
occlusion was performed on three sides of a carotid artery (common, external, and internal) using & simple interrupted suture. The occlusion of blood flow using ligation was
performed at different times depending on the groups. After that, the CCA ligations were re-perfused by cutting the suture knot. The brain and blood were collected on days 1
and 7 after reperfusion. The results indicated that 4 and 8 hours of CCA ligation significantly impacted the general condition and neuro-deficit score. Moreover, 4 and 8 hours of
CCA ligation could induce ischemic stroke by its capacity to cause infarction within the brain parenchyma and increase the platelet-to-white blood cell ratio, C-reactive protein,
and De Ritis ratio. In contrast, 1 and 2 hours of CCA ligation did not significantly affect the observed parameters. It can be concluded that the EIIS using 4 and 8 hours of CCA
ligation can be applied to induce ischemic stroke in rat models with consistent impacts on general conditions, neuro-deficit, hematology, and serology.

Keywords: Common carotid artery, Ischemic stroke, Ligation, Rat model, Standardization
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Carrageenan-Induced Acute Inflammation on Back-Skin of Mice: Histopathological
Features, Number of Inflammatory Cells, and Expression of COX-2, COX-1, and IL-6

Widyarini 5, Sugiyono, Akrom AM, and Paryuni AD.
World Vet. J. 13(4): 520-530, 2023; pii:5232245682300055-13 ‘ 0
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ABSTRACT: Carrageenan is a sulfated polysaccharide obtained from red seaweed (Rhodophyceae) and can trigger
inflammatory activation in both humans and laboratory animals. This study aimed to investigate the expression of
cyclooxygenase-2 (CD}( 2), cydooxygenase-1 {COX-1), and interleukin-6 (IL-6) and the number of inflammatory cells
(neutrophl\] involved in a carrageenan-induced acute |nﬂamrr1al<}r\-r model in the back skin of mice. Paraffin blocks from the back skin of female Swiss mice aged 8 weeks were
used in this study. The back-skins of 4 groups of 5 mice in each group were subcutaneously injected with 1%, 2%, and 4% carrageenan powder in 0.9% buffer saline and 0.9%
buffer saline as control. Skin samples on paraffin blocks were taken 6 hours after carrageenan injection. Furthermore, paraffin blocks were stained with hematoxylin-eosin (HE)
to count the number of inflammatory cells. Immunchistochemistry staining using anti-COX-2, COX-1, and IL-5 antibodies was performed to determine the role of inflammatory
mediators, The results showed that the number of inflammatory cells (neutrophils) increased significantly following an increase in carrageenan concentrations, The COX-2, COX-
1, and IL-6 expressed by inflammatory cells increased significantly at carrageenan concentrations of 19 to 4%. Histopathological features supported the results obtained from
the calculation of the number of inflammatory cells and the expression of COX-2, COX-1, and IL-5. The inflammatory markers consisting of COX-2, COX-1, and IL-6 were
expressed on the back skin of mice at & hours post-injection with 1% to 4% carrageenan. It can be concluded that carrageenan can be used for an acute inflammatory model of
the back skin of a mouse. This inflammaticn model is intended to facilitate the evaluation or measurement of therapeutic and inflammatory responses when test substances are
administered topically or transdermal.

Keywords: Carrageenan, Cyclooxygenase-2, Cycooxygenase-1, Interleukin-6, Inflammatory cell, Skin inflammation
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Observational Study on Reproductive Behavior in Semi-Wild Sambar Deer (Rusa unicolor)
for Wildlife Conservation and Assisted Reproductive Management

Murad A, Ithnin H, Putra TR, Ngau C, and Fitn W-N.
World Vet. J. 13(4): 531-538, 2023; pii:5232245682300056-13 ‘ 0
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ABSTRACT: Understanding the reproductive behaviors of different wildlife species is essential to unravel their reproductive
strategies, ecological adaptations, and conservation requirements. This study delved into the reproductive biclogy of the
sambar deer (Russ unicolor), with a focus on promoting assisted reproductive technology for wildlife conservation and investigating the reproductive behaviors of male and
female sambar deer. The study was conducted at Pusat Konservasi Hidupan Liar {PKHL) Sungkai, Perak, Malaysia. The observation focused on one male and two female sambar
deer. Direct observations of the deer were conducted for 14 days in September 2022. The direct ohser\-'atlons were performed in the morning (Session 1= 8-10 am), afterncon
(Session 2 = 10-12 pm), and evening (Sessicn 3= 3-5 pm), using the instantaneous sampling method. A total of 75 behavior instances were recorded, in which male deer
exhibited the most reproductive behavior at 58 instances (77.3% of the total reproductive behavior), Successful mating was observed on day &, elucidating & crepuscular
preference in the male animal in exhibiting repreductive behavier. The female’s reproductive behavior lasted for a short period, from 24 hours for Female 2 and 72 hours for
Female 1. In conclusion, there was a distinct behavior between the male and female deer during the rutting season. Understanding the reproductive behavior to estimate the
length of estrus can be useful as a non-invasive tool to detect heat and can be considered to improve breeding management and implement assisted reproductive technology.
Keywords: Breeding, Conservation, Ex-sifu, Release program, Wildlife
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Efficiency Evaluation of Silica Nanoparticles as a Pesticide against Ctenocephalides felis
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ABSTRACT: The increasing resistance of arthropeds to many insecticides has encouraged researchers to search for new @ s
alternatives to combat harmful insects. The present study aimed to evaluate the effectiveness of silica nanoparticles (NPs) on

Ctenocephalides felis (C. felis), a prevalent species among cats and a known vector for diseases. The killing efficacy of Si02-
MPs against C. felis was tested at three different concentrations (50, 100, and 150 mg/ml) over three different time intervals
(10, 20, and 40 minutes), alongside positive and negative control greups (distilled water and cypermethrin). The results of the
current study indicated that all concentrations had a fleacidal effect, with Si02-NPs demonstrating increased efficacy with higher concentrations and longer exposure periods.
The concentration of 150 mg/mL of Si02-NPs led to the highest effect at 96% upon exposure for 40 minutes, The results of the current study revealed significant differences
between the control groups and all the groups treated with Sio2-NP concentrations. It can be concluded that Sio2-NPs are & practical approach to flea control although it is
necessary to search for environmentally friendly pesticides. The current results indicate that SiO2-NPs have anti-parasitic effects against C. felis.

Keywords: Cat fleas, Irag, Manoparticles, Pesticide, Silica
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Hematological Profile and Aminotransferase Activity in Kintamani Bali Puppies Injected
with High Doses of Ivermectin
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ABSTRACT: Ivermectin toxicity is known to cause harmful side effects or even death in degs intolerant to the medication.
Intolerant dogs have a mutation in the MDR-1 (Multi-Drug Resistance) gene, so they lack the P-glycoprotein gene that
removes drugs from the brain. Therefere, this study aimed to determine ivermectin toxicity in Kintamani Bali puppies by examining physiclogical respenses based on
hematological profiles and aminotransferase activity after a high-dose injection. A laboratory observational approach was used, and the samples were 25 healthy female
Kintamani puppies based on a veterinary examination, aged 3-6 months, weighing 6.32 + 1.18 kg, randomly divided egually into five treatment groups. The treatments
included a placebo (1ml Aqua Pro Injection) as a control, as well as a single dose of ivermectin injection sequentially 200, 400, 800, and 1500 pg/kg subcutanecusly. Blood
samples were collected before treatment and after 7 and 14 days post-treatment. The hematologic parameters observed included levels of hemeglobin, erythrocytes,
hematocrit, total leukocytes, neutrophils, lymphocytes, monocytes, eosinophils, and basophils, as well as blood biochemistry, namely aspartate aminotransferase (A45T) and
alanine aminotransferase (ALT) activities. Observation results after 4 hours of administration of ivermectin at doses of 800 and 1500 pg/kg of puppies showed changes in
behavior, restlessness, depression, tremors, mydriasis, hypersalivation, anorexia, and polydipsia. Meanwhile, the results of hematological examination on the seventh day after
ivermectin treatment showed a trend of erythropenia, leukocytosis, a decrease in hemoglobin levels, and an increase in aminotransferase enzyme activity. This condition
continued until day 14, but the physiclogical parameter values showed that the puppy's condition gradually improved compared to the seventh day after treatment. There were
significant differences in the blood profile, AST, and ALT of Kintamani puppies injected with ivermectin at doses of 800 and 1,600 ug/kg compared to controls on days 7 and 14
after and before treatment. It was concluded that high-dose ivermectin injections in Kintamani Bali puppies caused toxicty with clinical signs of erythropenia, decreased
hemoglobin, leukocytosis, and increased aminotransferase activity.

Keywords: Aminotransferase, Blood profile, Ivermectin, Kintamani dogs, Toxicity
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ABSTRACT: The study of macro-morphological changes is important for recognizing disturbances in egg formation that cause
pathologies, especially co-infection. The current study aimed to evaluate the level of egg productivity and macro-morphological [ . s s st 5. o sl ¥ —
parameters of eggs in domestic chickens of the Rhode Island breed with co-infection of Histomonas, Trichomonas, and | i s v e
Eimeriz. Clinical and parasitological, coproscopic, morphometric research, and statistical analysis methods were used for this

research. Pathogens of Histomonas and Trichomonas were detected by microscopy of smears of fresh feces, and Eimeria oocysts were identified by flotation according to the
Fullenborn method. During 30 days of research, there was a significant decrease in egg production (52%), a decrease in egg weight by 16.8%, and a decrease in the shell
thickness by 30.43% during spontanecus E.'mer.'a Histomanosis-Trichomonosis co-infection in laying hens. The eggshell indicated noticeable macro-morphological changes,
including deformations and defects resulting from insufficient calcification. These changes manifest as combined damage to the shell, characterized by small cracks, roughness,
bumpy or spilled thickenings, and complete or partial depigmentation. When evaluating the internal content of eggs in 12% of their samples, there were bloody spots, relatively
smaller and lighter yolks, thinning of the protein part. Thus, the specified macro-morphological changes and egg defects were the result of the negative impact of co-infection
on the processes of egg formation, which indicates the systemic nature of the lesion and the morphofunctional insufficiency of the egg-forming organs.

Keywords: Comorbidity, Egg defect, Egg production, Eimerigosis, Histomonosis, Laying hen, Trichomoniasis
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Effects of Adding Glutathione to AndroMed Diluent on Intact Plasma and Acrosome
Membranes, and Progressive Motility of Cattle Spermatozoa During Freezing Processes

lutarhisne cohsmced e quality and inbegrity of
Mall catrle semen duri Treczing proce

Bebas W, Gorda IW, Agustina KK, and Merdana IM.

Worid Ve, J. 13(4): 561-570, 2023; pii:S232245682300060-13 g 0

DOI: hitps://dx.doi.org/10.54203/scil.2023.wvis0

ok Gt

- s e
i bogrusie =4
Pt

e . 3 4 4L 001

ABSTRACT: Adding endogenous antioxidants to the diluent is significantly associated with semen quality during the freezing
process. This study aimed to investigate the effects of adding glutathione to AndroMed diluent on the preservation of crucial
sperm attributes, namely, intact plasma membrane (IPM), intact acrosome membrane {IAM), and progressive motility of Bali cattle spermatozoa. A completely randomized
design was used, and spermatozoa samples were obtained from a Bali cattle and divided into two diluent treatment groups (36 diluent samples in each group with six
replicaticns), namely pure AndroMed as the control and a group with the addition of glutathione (1 mmol) to AndreMed. Each treatment was replicated six times and evaluated
at three freezing stages, including post-dilution, post-equilibration, and post-thawing, for crucial sperm properties. The results indicated that fresh Bali cattle spermatozoa had
progressive motility, I&M, and IPM of 75%:, 85%, and 88%, respectively. During the freezing process, there was a significant decrease in semen quality, including progressive
motility, 1AM, and IPM of spermatozoa after dilution to post-equilibration and post-equilibration to post-thawing in both treatment groups. Meanwhile, the addition of 1 mmol of
glutathione to AndroMed diluent had a significant difference in increasing progressive motility, IAM, and IPM of Bali cattle spermatozoa at each stage of semen freezing,
including post-dilution, post-equilibration, and pest thawing when compared with controls. Based on the results, it can be concluded that adding 1 mmel of glutathicne to the
AndroMed diluent enhanced the quality and integrity of Bali cattle semen, including progressive motility, I&M, and IPM during the freezing process.

Keywords: Bali cattle, Freezing Process, Glutathione, Progressive Motility
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ABSTRACT: Echinococcosis, or hydatidosis, is a serious veterinary disease and public health issue worldwide, particularly in g
rural areas in which dogs have frequent contact with local herbivores, This study assessed the frequency of hydatidosis found Ls
among farm animals slaughtered in &l-Jouf Province in northern Saudi Arabia in 2021. A total of 156754 sheep, 36337 goats,

8590 camels, and 9586 cattle were inspected for hydatidosis infection by comprehensive evaluation involving meticulous visual

inspection and manual exploration of the internal organs through palpation. The cysts were subjected to molecular and phylogenetic analysis. The overall prevalence rates of
hydatid cysts were 0.43%, 0.19%, 0.54%, and 0.51% in the inspected sheep, goats, camels, and cattle, respectively. The highest disease prevalence rates among sheep
(27.8%) and goats (30.5%) occurred in the spring, and the highest prevalence rates among camels (41.3%:) and cattle (80%) were in the summer. Regarding the prevalence of
the disease in four slaughterhouses in the Al-Jouf Province, the highest prevalence in sheep, goats, and camels was in the Tabarjal slaughterhouse (1.43%, 0.81%, and 1.08%,
respectively), although the Al-Qurayat slaughterhouse had the highest prevalence rate in cattle (1.98%). Complete molecular analysis indicated that cytochrome ¢ oxidase
subunit 1 {cox1) sequences from cyst isolates belonged to Echinococcus granulosus (E. granulosus). Moreover, there was high homelogy (98-100%) with asseciated Genbank
sequences of £, granuiosus isolated from sheep in the Kingdom of Saudi Arabia (KSA). Sheep and camels were a significant source of hydatidosis transmission to dogs and
helped te maintain disease incidence in the Al-Jouf Province. Thus, significant efforts should focus on preventing cyst transmission from abattoirs and infected stray dogs.
Keywords: Echinococcus granulosus, Epidemiology, Molecular characterization, Farm animals
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Improving the Quality and Nutritional Value of a Mixture of Sago Pith and Indigofera
leaves Fermented with Rhizopus oligosporus
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ABSTRACT: The nutritional value of sago pith is limited due to its low protein content, making it less suitable for poultry feed.
To increase the benefit values of the sago pith, it is necessary to process it through fermentallon The current study aimed to
determine the effects of substrate composition and fermentation time of fermented sago (Metroxylon sagu) pith (SP) and Indigofers (Indigofers zollingerisna) leaves (IL)
mixture using Rh."zupus oligosporus as an ineculum on crude protein, crude fat and crude fiber content of fermented SP and IL, nitrogen retention, crude fiber digestibility, and
energy metabolism in broiler chickens. The study was performed on 30 broiler chickens, average weighing + 1.5 kg at & weeks of age, along W|lh SP, IL, and R. ofigosporus.
This experiment was conducted using a randomized design in a 3x3 factorial with three replicaticns. Substrate cemposition, or factor &, was made up UfA]. (80% SP + 20%
IL), A2 (B0% SP + 40% IL), and A3 (50% SP + 50% IL). Fermentation time as Factor B entailed B1 (2 days), B2 (3 days), and B3 (4 days). The findings demonstrated a
significant interaction between the time of fermentation and the compesition of the substrate in relation to crude protein content, nitregen retention, crude fat, crude fiber
digestibility, and energy metabolism. It can be concluded that the composition of substrate 50% SP and 50% IL with 3 days of fermentation yielded the best result, with crude
protein at 25.45%, nitrogen retention at 59.72%, crude fat at 0.020%, crude fiber at 6.40%, crude fiber digestibility at 57.34%, and metabolic energy at 2658.44 kcal/kg.
Keywords: Broiler chickens, Crude protein, Indigofers, Sago pith, Rhizopus oligosporus
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ABSTRACT: Studies on the camel immune response to Trypanosoms (T.) evansi, the causative agent of Surra, are very limited. In the present study, flow cytometry was
employed to investigate the modulatory effects of different T. evansi antigens on the /n witro differentiation of camel blood monocytes into macrophages. For this, in witro,
separated came! monocytes were differentiated into monocyte-derived macrophages (MDM) in the presence or absence (control) of formalin-fixed (inactivated) T. evansi whole
parasite (T. evansi group) or the punfied Ro Tat 1.2 antigen (Ro Tat 1.2 group). The analysis of the antimicrobial functions of MDM (phagocytosis and reactive oxygen species
(ROZ) production) revealed reduced phagocytosis activity of camel MDM generated in the presence of T. evansi antigens. In addition, a lack of ROS-response was observed in
camel MDM generated in the presence of T. evansi antigens after stimulation with PMA, These results indicated @ compromising effect of T. evansi on the innate defense
mechanisms in camels. Phenotypic analysis revealed the upregulation of major histocompatibility complex (MHC) class II molecules together with the lower abundance of the
scavenger receptor for haptoglobin-hemoglobin complexes (CD163) on MDM generated in the presence of whole T. evansi parasites, indicating & polarizing effect of T. evansi
on the differentiation of camel monocytes into an M1 phenotype. However, the reduced antimicrobial functions of these cells argue against their pro-inflammatory nature.
Although both MDM generated in the presence of whole T. evansi antigens or their purified Ro Tat 1.2 proteins indicated similar expression levels of CD14 and MHCII molecules,
the different abundance of the cell surface molecules CD172a, CD163, CD45, and CD44 indicated different phenotypes of the two MDMs. The results of the present study
revealed compromising effects of T. evansi antigens on camel macrophages differentiated in vitro from blood monocytes, Whether these effects contribute to the in vivo
pathogenesis of T. evansi in camels remains to be determined in future studies.

Keywords: Camel, Flow cytometry, Immunity, Macrophage, Monocyte, Trypanosomsa evansi
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ABSTRACT: Ensuring the availability of high-guality larvae in sufficient guantities remains a significant bottleneck for the =

grow-out phase of aquaculture QOver the past century, various alternative dietary solutions for larval stages have been o

explored, encompassing bactera, microalgal pastes, veasts, and various inert microparticles, though with inconsistent

outcomes. This review aimed to discuss the innovative integration of probiotics into microfeeds, highlighting encapsulation, R A Lt v vd i 1 G, e deipemad e o

coating, and fermentation technigues to propel aguaculture productivity. Microfeeds, which are often nutrient-rich and easily
assimilated in powdered or liquid form, play a crucial role in larval fish nutrition. These can be classified into
microencapsulated, dry, liquid, and live feeds. The choice of microfeed is pivotal, ensuring appeal, digestibility, and water stability tailored to each larval stage. As probiotics
gain popularity in aguaculture for their potential to enhance growth, bolster disease resistance, and improve water quality, their administration methods have diversified. The
probiotics can be administered through direct immersion and bath treatments to biofloc systems and feed additives. The results indicated that microfeed incorporated with
probiotics showed a positive result impact on the aguaculture industry.

Keywords: Alternative diets, Aquaculture, Microfeed, Probiotics
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Using Helminths to Fight Cancer: An Innovative Approach
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ABSTRACT: &c an alternative treatment in cancer therapy, thers has been @ growing interest in using helminths, such
as Trichinella spiralis (T. spirslis), Echinococous granulosus (E. granulosus), Toxocars canis (T. canis), and Taeniz solium (T,
solium). This study aimed to investigate the antigens and mechanisms that contribute to the anticancer properties of
helminths, providing insights into how helminths may be used as a new and innovative treatment modality for cancer. The
current review analyzed preclinical and dlinical studies published between 2000 and 2023. The present study sought to cbtain
information on helminths, such as £, granulosus, T. spirslis, T. canis, and T. solium, to treat cancers of the breast, pancreas,
melanoma, and leukemia by exploring databases, such as PubMed, Google Scholar, and Scopus. Studies focusing on helminth therapy against particular cancer types for in vitro
and animal models were included. Several studies have shown the possibility of inhibiting breast, colon, melanoma, and leukemia tumor growth, inducing apoptosis, and
modulating the tumor microenvironment with E. granulosus, T. spiralis, 7. canis, and T, solium based on in vitre and animal models studies. Some studies have indicated that
helminth therapy can improve survival rates, reduce tumor growth and stimulate the immune system in cancer patients. A potential improvement in treatment outcomes can
be used for combination therapies, such as antigen selection, immune profiling, and individualized approaches based on helminth therapy. Helminth therapy is an additional
option for cancer treatment, emphasizing T. spiralis, E. granulosus, T. canis, and T. solium. These helminth antigens could modulate immune responses and directly cause
cytotoxicity in cancer cells.

Keywords: Cancer, Echinococcus granulosus, Taenia solium, Toxocara canis, Trichinells spiralis
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ABSTRACT: Buffaloes are integral to the Asiatic market as they are crucial for agricultural work and transportation and
provide a significant source of dairy and meat, contributing to various industries, local economies, and cultural practices across
the region. Indonesia is a mega biodiversity coun!:r5-r abundant in livestock genetic resources, including indigenous, local, and
intreduced breeds that pla5-r a crucial rele in agriculture and the livestock industry. These genetic resources offer the pulentlal
for selective breeding and improving the qual\ty of livestock populations through well-designed breeding programs, ensuring sustainable livestock production for the future. The
current study was performed using the "Publish or Perish” software, and the data obtained was analyzed using the CADIMA web tool. The Toraya buffalo population is the
largest in the Tana Toraja and North Toraja regencies and is widely distributed within South Sulawesi Province, Indonesia. The population of Toraya buffalo in this region reached
43674 heads. Toraya buffaloes exhibit diverse boedy color characteristics, such as black, gray, white, and mixed. Moreover, Toraya buffaloes possess distinct quantitative traits
that set them apart from other swamp buffalo breeds. although there are limited studies on Toraya bul’faloes, the potential for broader and more comprehensive studies offers
opportunities to uncover new infermation on the characteristics, genetics, reproduction, health, and management of Toraya buffaloes. The development of Toraya buffalo farms
also holds significant economic promise, as it can lead to increased agricultural productivity and improved livelihoods for local communities by enhancing the quality by
implementing well-planned breeding programs and leveraging reproductive technology, and genetics-based selection, growth, and productivity can be produced. To increase the
population and productivity of Toraya buffaloes, a well-structured breeding program integrating reproductive technology and selection based on quantitative and molecular
genetics is essential. The development potentlal of Toraya buffalo is vast, not only due to its high cultural value but also its superior quantitative traits compared to common
swamp buffalo, positioning it as a potential national meat provider, The present review article aimed to discuss the charactenstics and development potential of Toraya
huéfaloe_s along with the implementation of reproductive biotechnology and molecular genetics to enhance the population, productivity, and quality of Toraya buffaloes in
Indonesia.
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ABSTRACT: Gout is caused by excessive uric acid in the blood deposited in tissues (visceral gout) or joints (BrHCUlAr GOUL), | v o us iomesia imims s s snevsnge o s o pmeramsen
leading to severe inflammation and pain. A female leopard gecko was presented to the University Veterinary Hospital, - e
University of Putra, Malaysia, with a history of swelling at the left caudal mandible, inappetence, and weight loss. An oral
examination indicated a swollen mouth with scabs on the upper right mandible and multiple whitish deposits inside the mouth, The preliminary diagnesis was mouth rot, and
the treatment included metronidazole and a multivitamin supplement. The leopard gecko died 12 days after treatment since there was no improvement. Post- rnurtern
examination revealed that the liver was slightly enlarged with generalized moderate congestion and the presence of whitish deposits, as well as noticeable whitish deposits on
the pleural surface of the lungs. Histopathological examination of the lungs revealed a granuloma with an inflammatory reaction predominantly by abundant menonuclear cells
and fibrin deposition. &n irregular collection of amorphous matenals in the visceral pleura suggested gout tophi. The liver was infiltrated with amorphous materal and fibrinous
tissue, and it had mild congestion, indicating visceral gout and bacterial infection. Klebsiella pneumoniae and Proteus mirabilis were isolated from the lungs and liver samples,
respectively. In conclusion, gout tophi is common in reptiles, but visceral involvement is rare, and early detection is crtical to avoid secondary bacterial infection, as
demonstrated in this case.

Keywords: Amorphous matenal, Bacterial infection, Gout tophi, Histopathology, Leopard gecko

[Full text-PDF] [Crossref Metadata] [Scopus] [Export from ePrint] [How to Cite]

Case Report

Hematological and Biochemical Parameters of Macropod Progressive Periodontal Disease
in Wild Western Gray Kangaroos

Zhelavskyi M, Kernychnyi 5, and Betlinska T.
Worid Vet. J. 13(4): §30-635, 2023; pii:5232245682300068-13 ‘ 0 P

DOl https://dx.doi.org/10.54203/scil.2023.wvj58

ABSTRACT: Macropod progressive periodontal disease (MPPD), known as Lumpy Jaw, poses a persistent and potentially fatal

threat in Western gray kangaroos when they are kept in captivity, Such & condition leads to the development of osteomyelitis and sepsis in Western gray kangaroos (Macropus
fuliginosus). This case study presented the inaugural examination of hematological and biochemical aspects of MPPD with & progression toward sepsis in a captive environment.
The primary objective of this research was to pinpoint hematological and biochemical indicators associated with severe MPPD in a Western gray kangaroo held in captivity. The
study employed various methods, including clinical, radiographical, hematological, and biochemical analyses, as well as microbiolegical study metheds. The case was a 2.5-
vear-old male wild Western gray kangaroo with fe\rer (39.7 =C), dehydration, dyspnea, tachycardia, and involuntary jaw clenching due to stress and agitation. The kangaroo
had & history of lethargy, anorexia, swelling of the soft tissues of the lower jaw on the left side, and tenderness during palpation. A radiograph of the head revealed mandible
proliferative lesions., The hemalologlcal and biochemical examinations indicated an increase in the total count of leucocytes, level of neulrophlls, number of erythrocytes,
hematocrit level, and lymphopenia. Increased activity of alkaline phosphatase, amylase, and creatinine elevated azotemia. There was & decrease in the content of albumin,
glucose, and total bilirubin. The bacteria, consisting of Fuscbacteriaceae spp., Porphyromonadaceae spp., and Bacteroidaceze spp., were found and identified in all samples.
However, this comprehensive diagnosis of MPPD based on clinical signs, radlcgmphy, and especially hematnlcg\cal and biochemical parameters of the septic process can be
helpful in diagnesis and treatment.

Keywords: Macropod Progressive Periodontal Disease, Macropus fuliginosus, Hematological and Biochemical parameters
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Clinical and Molecular Detections of Lumpy Skin Disease: Possibilities of Co-infection with
Foot-and-Mouth Disease
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ABSTRACT: Lumpy skin disease (LSD} and foot and mouth disease (FMD) are notable viral diseases of cattle. This report
aimed to highlight the pussibilities of an uncommon case of LSD and FMD co-infection. The report also presents the clinical and ¥ ]
molecular detection of LSD virus in six crossbred calves and LSD and FMD virus co-infection in & heifer at small-scale dairy L5D and FMD co-infection in Heifer
farms located in northern Ethiopia. Nasal swabs and tissue samples were collected following aseptic techniques from the six
calves suspected of having LSD and a tissue sample from one heifer suspected of having LSD-FMD co-infection and submitted
to the laboratory for cell culture and real-time polymerase chain reaction (PCR) tests. Different-sized, firm, painful skin nodules with necrotic centers were seen on different
parts of the calves’ body. Swelling of the prescapular and prefemoral lymph nodes, conjunctivitis, and cornea\ cloudiness were also observed. Uniquely, one heifer was seen with
erosive lesions in the oral cavity and tongue, salivation, lameness, and skin nodules, Intracytoplasmic inclusion bodies, a distinctive feature of LSD virus, and the formation of
syncytia, a characteristic of FMD virus, were observed in the cell lines. The heifer was diagnosed with a rare co-infection of LSDV and FMDV based on clinical signs, cell culture,
and real-time PCR test results. The other six calves were diagnosed with the LSD wirus, Treatment with broad-spectrum antibiotics, local wound cleansing, and anti-
inflammatory drugs was initiated. Unfortunately, the heifer with LSD-FMD co-infection died while under treatment, and just three calves with LSD were recovered. It can be
concluded that vaccination of animals against both diseases and promotion of bio-security protocols in farms is more helpful than treatment, and early case reporting is also
warranted to avoid losses related to the diseases.

Keywords: Calves, Co-infection, Foot and mouth disease, Heifer, Lumpy skin disease
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ABSTRACT

Macropod progressive periodontal disease (MPPD), known as Lumpy Jaw, poses a persistent and potentially fatal
threat in Western gray kangaroos when they are kept in captivity. Such a condition leads to the development of
osteomyelitis and sepsis in Western gray kangaroos (Macropus fuliginosus). This case study presented the inaugural
examination of hematological and biochemical aspects of MPPD with a progression toward sepsis in a captive
environment. The primary objective of this research was to pinpoint hematological and biochemical indicators
associated with severe MPPD in a Western gray kangaroo held in captivity. The study employed various methods,
including clinical, radiographical, hematological, and biochemical analyses, as well as microbiological study
methods. The case was a 2.5-year-old male wild Western gray kangaroo with fever (39.7 °C), dehydration, dyspnea,
tachycardia, and involuntary jaw clenching due to stress and agitation. The kangaroo had a history of lethargy,
anorexia, swelling of the soft tissues of the lower jaw on the left side, and tenderness during palpation. A radiograph
of the head revealed mandible proliferative lesions. The hematological and biochemical examinations indicated an
increase in the total count of leucocytes, level of neutrophils, number of erythrocytes, hematocrit level, and
lymphopenia. Increased activity of alkaline phosphatase, amylase, and creatinine elevated azotemia. There was a
decrease in the content of albumin, glucose, and total bilirubin. The bacteria, consisting of Fusobacteriaceae spp.,
Porphyromonadaceae spp., and Bacteroidaceae spp., were found and identified in all samples. However, this
comprehensive diagnosis of MPPD based on clinical signs, radiography, and especially hematological and
biochemical parameters of the septic process can be helpful in diagnosis and treatment.
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Keywords: Macropod Progressive Periodontal Disease, Macropus fuliginosus, Hematological and Biochemical
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INTRODUCTION

The welfare of exotic pets is becoming increasingly important in the professional work of biologists and veterinarians
(Sotohira et al., 2017; Rendle et al., 2020a). Exotic species are characterized by various lifestyles, behaviors, and
reproduction, necessitating special conditions for their care, maintenance, and feeding (Sherwen et al., 2015; Kido et al.,
2018).

Among these exotic species is a wild Western grey kangaroo (Macropus fuliginosus), which historically inhabited
Australia and the island of Tasmania until the 19th century. Today, kangaroos are also kept in national parks and private
zoos worldwide (Sotohira et al., 2017).

In contrast to periodontal disease in humans, macropod progressive periodontal disease (MPPD) frequently advances to
necrotizing osteomyelitis affecting the mandible or maxilla. This progression involves the development of sequestra and the
extensive growth of subperiosteal bone, ultimately causing deformities in the jawbone. While the pathogenesis of MPPD is
deemed comparable to that in humans, the uncommon occurrence of osteomyelitis, suppurative inflammation, and necrosis in
adjacent soft tissues observed in macropods sets it apart from similar conditions in humans (Yip et al., 2021). The common
cause of pathologies is often attributed to keeping animals in captivity. This requires special knowledge and professional skills
from veterinarians to make an accurate diagnosis and conduct treatment. Limited published data on the results of hematological
and biochemical changes during severe MPPD in kangaroos are available. Some authors have reported the risks of developing
this pathology (Kido et al., 2013; Rendle et al., 2020b). Therefore, this study aimed to present the clinical signs and changes in
hematological and biochemical indicators of MPPD in Western Gray Kangaroos.
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CASE REPORT

Ethical approval

This investigation was approved according to the Law of Ukraine (No. 3447-1V of February 21, 2006), according
to the requirements of an Ethical Permit (Consensus Guidelines on Animal Ethics and Welfare for Veterinary Journals —
International Association of Veterinary Editors, Geneva, Switzerland, 2010).

Case presentation and clinical signs

A male wild Western grey kangaroo (Macropus fuliginosus) aged 2.5 years was referred to the Animal Central
Clinic City of Kyiv, Ukraine. It weighed 52.3 kg, measured 0.95 m in length with a 0.93 m tail, and a height of 1.27 m.
The kangaroo had a history of lethargy, anorexia, hypersalivation, and anxiety in history. Physical examination of the
kangaroo revealed fever (39.7 °C), dehydration, shortness of breath and tachycardia, and involuntarily clenching the jaw
due to stress and anxiety. The initial dental exam indicated excessive secretion of frothy saliva, soft tissue edema on the
left side of the lower jaw, and pain on palpation. A radiograph of the head revealed a large radiodense mass in the left
part of the lower jaw. Proliferative lesions of the lower jaw with intraosseous opacity (osteolysis) were seen, which
created expanding lesions (Figure 1). Hematological studies indicated significant changes in the main parameters (Table
1).

€c:2021032511
hest LAT 222603

Figure 1. The lateral view of the skull of a wild Western grey kangaroo aged 2.5 years with signs of macropod
progressive periodontal disease. The mandible proliferative lesions with intraosseous opacity (osteolysis) and periosteal new bone
formation create expansile lesions (white arrows; lateral plane). Bar = 10 mm.

In particular, the acute inflammatory process of the periodontium was accompanied by a marked increase in the count of
erythrocytes (6.05 x 10%%/L) and level of hematocrit (0.94 L/L). The laboratory outcomes revealed leukocytosis (13.17 x 10%/L)
with neutrophilia (88.4 %) and lymphopenia (6.1 %). Abnormalities of serum biochemistry included an increase in the
concentration of total protein and globulin and a decrease in the albumin level (Table 2). Biochemical changes in the patient’s
body were characterized by an increase in alkaline phosphatase activity (at 4.45 mmol/L), alanine aminotransferase (at 2.52
mmol/L), and amylase (at 21.16 mmol/L). The activity of creatinine (194.48 umol/L) and blood urea nitrogen level (at 16.07
mmol/L) were increased. The content of phosphorus and calcium exceeded the upper reference values. The laboratory results
determined a decrease in the content of albumin, level of glucose, and total bilirubin (Table 2).

Microbial associations of bacteria were identified in the samples collected from the gums and tooth using a sterile
curette or a swab from the subgingival margins. Bacterial species were identified in the microbiological laboratory. The
microbiological laboratory utilized non-selective (Wilkens Chalgren Agar, WCA), selective, and enriched media. This
included glucose-enriched thioglycollate medium (BBL™ Thioglycollate Medium, Enriched with Vitamin K1 and
Hemin, and also Calcium Carbonate), anaerobic kanamycin-vancomycin blood agar (B.D. ™ Schaedler Kanamycin-
Vancomycin Agar with 5% Sheep Blood (Schaedler-KV Agar) for selective isolation of gram-negative anaerobes, and
Bacteroides Bile Esculin (BBE) agar. The colony morphology was studied using a stereoscopic microscope (Zeiss
Discovery.V12 APO Stereo Motorized Microscope Stereoscope - A.V.), which was also used for the tentative
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differentiation of bacteria. Microbial strains (Fusobacteriaceae spp., Porphyromonadaceae spp., and Bacteroidaceae
spp.) play a significant role in the pathogenesis of MPPD (NCBI, 2012).
The diagnosis of MPPD was established through a comprehensive assessment, incorporating the case history,
clinical signs, hematology, and biochemical parameters. To provide intensive therapy, the animal was transferred to the
surgical department of the biotechnological university (Kyiv, Ukraine). As reported by the surgical department, a
successful operation was conducted to extract the diseased teeth. The operation was performed under general anesthesia
successfully. Following the surgery, antibiotic therapy was administered using clindamycin (Cleocin, Med-Vet
International, USA) in a single dose of 20 mg/kg intravenously (v. coccygeal ventralis) every 12 hours for 14 days.

Table 1. Hematological parameters of an adult male wild Western grey kangaroo (Macropus fuliginosus) with macropod

progressive periodontal disease

Parameter Unit Normal mean (ranges) MPPD
Erythrocytes x10%/L 2.99 (1.52-4.83) 6.05
Leukocytes x10°/L 7.1 (2.16-14.36) 13.17
. % 55.83(10.17-68.2) 88.4
Neutrophil 9
x10°/L 2.47 (0.45-5.7) 11.64
% 27.0 (9.39-61.32) 6.10
Lymphocyte g
x10°/L 3.85(1.34-8.75) 0.81
o % 5.16 (0.37-6.04) 450
Eosinophils 5
x10°/L 0.56 (0.04-1.41) 0.61
% 7.33 (0-8.1) 0.92
Monocytes 5
x10°/L 0.13 (0-0.52) 0.12
) % 4.66 (0-5.1) 0.10
Basophils g
x10°/L 0.01 (0-0.09) 0.01
Haemoglobin pmol/L 1290.21 (967.11-1640.14) 1600.0
Haematocrit L/L 0.27(0.14-0.41) 0.94
MCV fl 91.12(62.15-107.91) 82.0
MCH fmol 2.79 (1.39-4.59) 1.77
MCHC mmol/L 30.89 (21.31-50.31) 20.10
Thrombocyte x10°/L 155.94 (66.95-286.1) 258.0

MCV: Mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration, MPPD: Macropod

progressive periodontal disease

Table 2. The blood biochemical parameters of an adult male wild Western grey kangaroo (Macropus fuliginosus) with

macropod progressive periodontal disease

Parameters Normal mean (ranges) MPPD
Albumin (mmol/L) 0.71 (0.70-0.72) 0.57
Alkaline phosphatase (mmol/L) 1.62 (1.61-1.63) 4.45
Alanine aminotransferase (mmol/L) 1.27 (1.2-1.35) 2.52
Amylase (mmol/L) 3.01 (2.66-3.56) 21.16
Total bilirubin (umol/L 7.5 (7-8) 0.61
Blood urea nitrogen (mmol/L 8.60 (8.4-8.8) 16.07
Ca?" (mmol/L 2.19 (2.17-2.22) 2.34
P (mmol/L) 1.96 (1.77-2.15) 2.57
Creatinine (umol/L) 125.0 (121.0-129.0) 194.48
Glucose (mmol/L) 8.35 (7.0-9.7) 4.10
Na* (mmol/L) 161.00 (157.0-165.0) 139.0
K* (mmol/L) 4.0 (3.1-4.9) 4.80
Total protein (g/L) 58.0 (56.0-60.0) 80.10
Globulin (g/L) 10.50 (8.0-13.0) 42.10

MPPD: Macropod progressive periodontal disease
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DISCUSSION

Macropod progressive periodontal disease (MPPD), commonly referred to as lumpy jaw in Western gray kangaroos,
tends to be a persistent and potentially lethal condition in captive kangaroos (\VVogelnest and Portas, 2019; Purcarea and
Sovaila, 2020; Rendle et al., 2020a). The MPPD is a severe complication involving the inflammation and infection of
bone tissue. In the context of the jaw, this condition can lead to the formation of sequestra and the proliferation of
subperiosteal bone, ultimately resulting in bone deformities, which may manifest as the characteristic ‘lumpy jaw.’
Gingivitis and periodontitis, if left untreated or in specific cases, can lead to complications such as periodontitis-
osteomyelitis, where the infection and inflammation extend from the gums and periodontal tissues into the underlying
bone, potentially contributing to osteomyelitis (

The distinct purulent and necrotizing lesions are believed to result from infection from anaerobic bacteria, such as
Fusobacterium necrophorum ( ). The
disease initiates as periodontitis with the invasion of the mucosa by saprophytic bacteria, such as Corynebacterium
pyogenes, and Dichelobacter nodosus, which then extends to adjacent bones, resulting in osteomyelitis ( ).
Protective factors and the progenitor microbiome are important in local immune protection of the mucous membrane
( ). These lesions typically manifest in the jaws, feet, and less commonly, in stomach. Secondary
infections can develop in the intestinal wall, lung, liver, and brain. While wallabies are not uniquely susceptible to
Fusobacterium necrophorum, predisposing factors such as trauma, fecal contamination of the environment, and stress
play a crucial etiological role.

During differentiation, gingivitis, periodontitis, and periodontal abscesses initiated by plaque bacteria should be
considered. According to the published studies, gingivitis is a reversible inflammation of the gingival margins, while
periodontitis involves the periodontal ligament, connective tissue attachment, and loss of alveolar bone (

). Diagnosis primarily relied on clinical appearance, radiography, and hematology of suspected
cases (Hao et al., 2022). Determination of a-amylase is of great clinical and diagnostic importance in diagnosing and
monitoring acute and exacerbations of chronic pancreatitis. However, elevated serum a-amylase levels may be present in
pancreatitis, inflammatory salivary glands, and various oral tissues (Dave et al., 2021). Alanine aminotransferase enzyme
is found in many animal body cells. However, its highest concentration is in liver cells and kidneys, to a lesser extent, in
the heart, pancreas, and skeletal muscles. An increase in transferase activity is a sign of the development of a systemic
pathology (Dugar et al., 2020; Zhelavskyi et al., 2020; Zhelavskyi et al., 2023).

All wallabies are thoroughly examined for signs of MPPD during any handling procedure. Special attention is
focused on the gingival mucosa where pinhead-sized sinuses might indicate extensive submucosal and perialveolar
infection. The diagnostic potential of clinical hematology indicates raised fibrinogen levels and abnormalities of
neutrophil morphology as more consistent findings in MPPD cases than in neutrophilia (

). Septic conditions lead to the malfunctioning of all systems and organs, resulting in severe pathology and
frequently serving as the primary cause of the animal’s demise. Hematological and biochemical parameters indicate the
progression of pathology in afflicted animals (

Treatment of kangaroos with MPPD is also carried out with antibiotics. Literature reports highlight the successful
use of clindamycin (Watson et al., 2017; Birot et al., 2022). Currently, intravenous oxytetracycline at 10 mg/kg every
day, plus oral metronidazole at 60-70 mg/kg is used daily for MPPD. Antibiotic therapy can continue until at least 2-3
weeks after clinical signs have resolved ( ). Additionally, there is a mention of adjunctive therapy
involving parenteral vitamin A. In cases where repeated handling of untamed animals for antibiotic administration causes
stress, the use of long-acting oxytetracycline or amoxicillin every 3-4 days is recommended. Whenever possible, oral
metronidazole is administered prophylactically to wallabies that have suffered trauma, and MPPD is a complication
(

Even minute sequestra of alveolar bone within granulating lesions significantly impede healing and must all be
removed ( ). To prevent continual re-contamination of an open or ‘dry’ socket by food material, a
packing of zinc oxide/oil of cloves/oil of wintergreen/oil of cinnamon can be useful (‘Chlorbutanol’, Produits dentaires,
S.A. Vevey). The chlorobutanol pack has strong analgesic and antiseptic properties and can be left in situ for up to 2
weeks without becoming putrid. In cases of extensive bony involvement, human destruction should be considered.

Macropod progressive periodontal disease can be identified during routine oral cavity examinations. Removal of
calculus through ultrasonic or hand-scaling is recommended. In severe cases, parenteral antibiotic therapy is often
necessary. Dental abscesses are frequent in macropods, often necessitating surgical debridement of the abscess and
sometimes dental extraction ( ).

CONCLUSION
The insights from this case report can contribute to achieving a successful diagnosis outcome for macropod progressive
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periodontal disease in Western grey kangaroos by considering the clinical signs, radiography, and particularly
hematological and biochemical parameters. Animal owners and veterinarians must consider all risk factors that can cause
this disease.
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