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Importance of Monitoring Calving To Decrease Stillbirth Rate in Dairy Farms
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Summary

Successful genetic selection for higher milk production has caused a dramatic decline in the
reproductive performance of dairy cows all over the world. Achievement of optimum herd
reproductive performance requires concentrated management activities especially during calving and
during the first 100 DIM. The following management activities are needed to pursue during the early
postpartum period to reach or approach the optimal reproductive performance such as careful
surveillance and assistance at calving, prevention of post parturient metabolic diseases, early diagnosis
and treatment of post parturient uterine diseases, accurate detection of oestrus, correct timing of
insemination, reducing the effect of heat stress and early pregnancy diagnosis. Among these main
activities only careful surveillance and assistance at calving and their effects on reproductive
performance as well as on newborn calves are discussed, because this is one of the most important
management activities in a dairy farm whereas its absence could lead to a dramatic increase in the
number of stillbirths and vulvovaginal lacerations, as well as the number of stress-induced retained
foetal membranes and consequent clinical metritis/fendometritis. Since the cause of stillbirth with a
non-infectious aetiology is likely to be multifactorial and difficult calving may explain only about half
of them therefore it is very important to examine the risk factors of stillbirth especially in large-scale
dairy farms. While it is not possible to eliminate dystocia, adequate management of growing heifers
and close observation during calving are essential for reducing the stillbirth rate. Since in many cases
there are no visible clinical signs of the onset of calving, therefore especially in a large dairy farm it is

difficult to recognize it.

Many protocols have been suggested to predict the exact time of calving by measuring hormonal
changes, or/and evaluating clinical signs (relaxation of pelvic ligaments, decrease in body
temperature), recording feeding and rumination behaviour before calving, and determining the
electrolyte concentrations in mammary gland secretion. Although these methods may help predict the
exact time of calving, inaccuracy and practical limitations of some methods may limit their use in the
field. On-farm devices like inclinometers and accelerometers detecting tail raising and behavioural
changes, abdominal belts monitoring uterine contractions, intravaginal thermometers detecting a drop
in body temperature and/or the expulsion of the allantochorion, and devices fixed in the vagina or at
the vulvar lips signalling calf expulsion via SMS are currently marketed for automated calving

detection. There is a paucity of information regarding the performance of these devices on commercial
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dairy farms, therefore we have tested the effectiveness of an intra-vaginal thermometer in predicting
calving in the field as well as determined its impact on the health of dams and newborn calves. By
using a vaginal thermometer (Vel'Phone, Medria, Chateaugiron, France) from about Day 5 before the
expected calving stillbirth rate, delayed calving assistance and its consequences can be decreased by
alarming via SMS about the onset of calving. It seems that the target prevalence of stillbirth (<3%) can

be achieved in the field by using such a device.

Keywords: Dairy cow, monitoring calving, stillbirth
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1. Introduction

Animal production, as we understand it today, is supported by five aspects, which are: zootechnical
management, nutrition, health, reproduction and genetics. All of them must be aimed towards
obtaining efficient and profitable animals in any production system.

The Pathology of Nutrition deals with those morbid processes that have their origin in alterations in
animal nutrition, understood as the function of the organism that consists, on the one hand, in
incorporating the exogenous products (nutrients) that it needs for the maintenance of body structures,
and on the other hand, the necessary energy to perform the functions entrusted to it.

Today its great importance lies on the one hand, in the strong specialization of current livestock and its
close relationship with modern animal production techniques and, on the other hand, in livestock,
whether they are extensive livestock, with the close dependence It is established between the animal
and the characteristics of the place where it grazes, or in intensive livestock farms, where the increase

in production prevails.

Intensive livestock farming has imposed severe efforts on the metabolism of the animals to obtain the
maximum production at a minimum cost. For this, new feeding methods have been incorporated into
livestock farming, and sometimes unconventional handling procedures. Under these conditions, the

problem of production diseases is very serious.
2. What are metabolic profiles?

Metabolic profiles (PM) are tools that "allow us to determine elements related to the normal
functioning of animal metabolism, directly or indirectly expressing their circulating level in blood,

plasma or serum".

The term metabolic profile was proposed by Payne et al (1970) when referring to the study of different
blood parameters carried out in dairy cattle in order to evaluate, diagnose and prevent metabolic
disorders. Of course this has been taken to other animal species, and it can be spoken about metabolic

profiles in sheep, goats and even in companion animals (dogs and cats).

The metabolic profile can be useful to study the nutritional balance of herds, since, in some situations,

it can lead to nutritional imbalances in the concentrations of some metabolites, both in blood and in

3
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other biological fluids, such as milk, urine or saliva (Contreras, 2000). However, the metabolic profile
is not a nutritional test, since the metabolites are not indicators of the nutritional condition of
individuals, but rather indicate when the condition of homeostasis has been altered, being, therefore,
indicators of the metabolic balance. of animals (Wittwer, 2000). This information, which was initially
aimed at ruminant farms, and especially dairy cows, can be aimed at any other type of livestock farm.

Clinical profiles are a valuable diagnostic tool that can be used to evaluate various body systems.
When used in conjunction with medical history, physical examination and other laboratory tests (e.g.
complete blood count, urinalysis, etc.) can be helpful in establishing baseline parameters for a patient
(or group of patients), the formulation of a problem or an exclusion list, which helps confirming a
diagnosis, determining the prognosis and the planning of therapeutic options and response to

treatment.

We must also know that the results of the metabolic profiles have no value by themselves, but we must
assess all those circumstances that encompass animals such as food analysis, their use, the general
state of the animals, behaviour, the handling, its production etc. Although these tests may have a low
specificity, they will serve as a first warning sign of a possible problem so that, in case of detecting a
change, the pertinent diagnoses can be made and thus correct the situation.

One of the greatest difficulties in using this tool is its interpretation, due in many cases to the lack of
adequate reference values. We cannot forget that the different metabolites present variations in the
reference values between racial groups, times of the year, sex, different ages, production and
management phases, etc., although normally they are not of sufficient magnitude to prevent their use

as comparison values.
3. What are they used for?

The routine use of metabolic profiles is a reality in developed countries and should be considered
whenever it is intended to increase the productive efficiency of livestock. These analyses serve as a
first warning sign in the face of a problem, they allow to reach the opportune diagnoses and, above all,

they help to correct or take measures in the face of a possible problem.

In ruminants, and therefore in cattle and sheep, they can be useful not only to check the productive
(and even reproductive) potential of the females (including also of the rams), but it is also useful to
detect multiple diseases. In collaboration with the clinical signs, we can diagnose ketosis, gestational
toxemia, white muscle disease, hypoglycemia of calves or lambs, milk fever (puerperal or not),
hypomagnesemia, enzootic ataxia, etc. to name a few of them. And what is more important: the
subclinical manifestations of these deficiencies, either before these signs appear or even when they are
absent. They also serve us to detect possible intoxications or diseases with primary aetiologies of

parasitic or infectious origin.



EDUVET International Veterinary Sciences Congress 25-27 JUNE 2021

Basic goals of a metabolic profile:

-evaluate the nutritional metabolic condition of a group of animals,

-diagnose the existence of possible metabolic disorders in a herd,

-maintain a record of the metabolic balance and the health condition of the herd,
-evaluate the response to the measures proposed in the face of a certain problem,
-serve as a metabolic assessment tool in some trials or research.

As we have already commented, a metabolic profile does not constitute a nutritional test, but it does
help us to indicate an alteration in the homeostasis capacity, therefore, a metabolic profile is a
complement of indications for the nutritionist and serves to guide the veterinary doctor in their
decisions. Metabolic profiles are faster and more specific than other data (milk production, body
condition score, reproductive rates, fertility, etc.) to evaluate a feed. In addition, they are used to assess
the influence of food on certain pathological processes, such as bovine ketosis, ovine pregnancy

toxaemia, mastitis, infertility, etc.

When the indicators studied in the metabolic profile are outside the reference interval, it is a clear
manifestation that the herd should be studied more extensively, to establish feeding corrections or herd
management, thus avoiding a decrease in production, fertility and therefore the profitability of the
livestock business. The veterinarian or technician in charge of the herd will judge the significance they
may have detected or the changes in relation to the problems presented, taking into account the

background, production and management of the herd.

Another utility, perhaps outside its application for the clinical veterinarian, and within the field of
research, is aimed at setting the reference values in autochthonous or not specially studied breeds, and
which may be of great interest in the future for its application. in that same breed or in other cattle
groups. In most developed countries, and for several decades, an important concern has been raised
about the disappearance of native animals, raising important efforts from both civil society and public
administrations to ensure their preservation. The establishment of the physiological constants of these
racial groupings is of utmost importance to compare the values ??obtained with those animals that can

be separated from normality and thereby know and establish the pathological situations.

The request and performance of metabolic profiles are especially recommended when any of the

following circumstances exist:
-high incidence of metabolic disorders, and especially if there is no justification for it

-problems in the quantity or quality of the milk produced, by an animal or by the whole herd
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-control of metabolic balance: in protein and energy
-diagnosis and evaluation of possible mineral deficiencies

-investigation of fertility problems, especially if there is no infectious, parasitic or management
justification that can justify their cause.

4. Components and interpretation of a metabolic profile

There is no rigid rule to determine what a certain metabolic profile should be composed of, but rather
each professional must determine which is the one that best suits the species studied, a specific breed,

and even a certain problem that has appeared in that livestock.

Thus we speak of a general (or basic) profile, or of specific profiles (renal, geriatric, hepatic,
gastrointestinal, pancreatic, thyroid, presurgical, etc.), and especially in companion animals; while in
production animals it is usually spoken of the complete profile, the profile of downer cow syndrome,

impaired fertility in cattle, mineral profile (with different versions), muscular profile, etc.

In most cases, a general profile is requested rather than individual tests, especially when the animal (or
collective) is treated for the first time. In general, it is more cost effective to request a general profile

rather than running individual tests.
4.1. Components of a metabolic profile

Although traditionally metabolic profile is synonymous with biochemical profile, in our opinion the
term metabolic profile is broader and should include, in addition to a quantification of haematological
parameters, the determination of various biochemical values, including the determination of substrates,
enzymatic parameters, macro and microminerals and even the determination of other parameters such
as gases and vitamins. In my opinion, we should always start with haematology, later moving on to
those simpler parameters at the biochemical level and including macrominerals. Later, and if
necessary, we will go to more complicated tests (and sometimes much more expensive), such as

certain enzymes, micro-minerals or vitamins.

As we said, the profiles to be evaluated can be multiple, and depend on each specific case. In general,

a complete profile should assess some or more of the following parameters:
-haematological analysis: assessing both red and white cells and platelets.

-check the energy balance: glucose, B-hydroxybutyrate, non-esterified fatty acids (NEFA) and

cholesterol.



EDUVET International Veterinary Sciences Congress 25-27 JUNE 2021

-evaluation of protein (and kidney) metabolism: total proteins, albumin, blood urea nitrogen,

creatinine, and CK.

-evaluation of liver function: AST, ALT, GGT, LDH, IDH, OCT, GDH, direct and total bilirubin, and

cholesterol.
-evaluation of macrominerals: Ca, P, Mg, Na, K, Cl and S.

-evaluation of trace elements: even though a lot of them can be evaluated, it is at least recommended to
measure Se, Cu, Co, Mn, Mo, Fe, Zn, I.

-evaluation of the acid-base balance: pH, Na*, K*, CI", TCO,, HCO; and anion gap, as well as lactate.

-sometimes it is necessary to assess the level of vitamins (fat-soluble and water-soluble), although this

assessment is complicated and there is not always availability for it.
4.1.1. Hematological parameters

The complete blood count, or hemogram, is a test that provides great help to the clinician, since it
obtains:

-cells of the red series (erythrocytes), which provide information about the red cell count, the
percentage of hemoglobin and the hematocrit, to determine if the patient is anemic. In addition, it
allows calculating the red cell indices, to classify the type of anemia. Another important aspect is that
the shape of red blood cells can be observed, making it possible to detect diseases that produce

alterations in their morphology.

-cells of the white series (leukocytes), both in absolute and differential value, and whose increase or

decrease could allow the etiology of the process.

-platelet cells, their count allows establishing the diagnosis, and the stage in which the disease is, for

example in parasitosis and also knowing the cause of excessive bleeding or blood clotting.
4.1.2. Biochemical and mineral parameters

Although there are some variations between laboratories, a biochemical profile in ruminants generally

includes the following analytes and enzymes:

-parameters such as glucose, serum proteins (total protein and albumin), lactate, blood urea nitrogen
(BUN), creatinine, electrolytes (sodium, chloride and potassium), total carbon dioxide (TCO,),
enzymes (alkaline phosphatase [ALP], gamma-glutamyl transferase [GGT], aspartate aminotransferase
[AST or GOT], alanine aminotransferase [ALT, or GPT], L-iditol dehydrogenase [IDH or sDH],

ornithine carbamoyltransferase [OCT], glutamate dehydrogenase [GDH] L-lactate dehydrogenase
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[LDH], creatine kinase [CK]) bilirubin, minerals (calcium, phosphorus and magnesium, and other

trace elements).

-other analytes that can be analyzed by certain laboratories but are not always part of a routine
biochemical profile may include bile acids, ammonia, cholesterol, ketone bodies (BOHB), and non-
esterified fatty acids (NEFA).

-gas and electrolyte analyzes are useful to assess acid-base balance, and indirectly cardiopulmonary

function and kidney function.

Although there is some overlap with certain analytes, a practical approach to assessing a metabolic
profile is to group the analytes by body system and interpret the results together.

Wittwer (2012) suggests as an analysis to assess the energy balance in dairy cows the observation of
the body condition score, together with the determinations of BHB and urea in blood and milk
samples, and, in addition, cholesterol and serum AST. For his part, Conteras (2012) think that the most
widely used metabolites are urea, total proteins, albumin (sometimes globulins), hemoglobin and/or
hematocrit (PCV).

4.2. Interpretation of a metabolic profile

In our opinion, the correct interpretation of a metabolic profile is the most difficult aspect to carry out,
since the veterinary professional must judge the significance of the alterations found, and considering
the antecedents, production and management of the herd, relating them to the problems presented.
According to Wittwer (1995) it is necessary to have an adequate knowledge of the physiology and
biochemistry of the metabolites evaluated, and that it is necessary to take into account that the
presence and concentration of different metabolites have no meaning unless their origin and function

are correctly understood.
An alteration is considered significant when:
-the average of a variable in a group is twice the standard deviation of the population mean,

-the percentage of individuals in a group of animals with abnormal values ??in one variable is greater
than 19%,

-the standard deviation is larger than the reference, due to the high variance of the group.

One of the most important concepts in laboratory medicine is the so-called reference interval. The
reference interval represents the values that would be expected in a healthy animal and is necessary to
correctly interpret the results found in the patient. The use of terms such as normal, normal range, or

normal value is discouraged for several reasons. A value may fall within the reported reference
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intreval (ie, it appears to be "normal"), but may not be appropriate for that patient's specific condition
and may indicate a possible disease state. In addition, there is difficulty in defining what is truly

normal.

Some clinical pathologists also discourage the use of the reference range, because the statistical
definition of "range" is the difference between the lowest and highest number; therefore, in fact that

difference may represent a unique number, which is not appropriate for its interpretation.

The reference interval is based on a large number of samples obtained from healthy animals (the
reference population) and is theoretically calculated to include 95% of a healthy population. In general
it is recommended that at least 60 clinically healthy animals have been used to establish a reference
interval. This reference population should be selected based on predetermined clinical criteria, such as
species, race, age, sex, stage of gestation or lactation, etc. and it must be representative of the

investigated animals.

However, it must be taken into account that they are sometimes of limited use, such as many reference
intervals published in textbooks or scientific articles, and that they have been established for "cattle"
or "sheep. They often do not distinguish between dairy farmers or meat animals, sex, age or stage of
lactation or pregnancy. However, if reference intervals, specific to a certain group of animals, are not

available there is no other option than to use those intervals.

Sometimes it is very interesting to take into account those values previously obtained from a certain

patient (or a group of animals), which are especially useful to assess those found at a later time.

The professional must decide whether or not the detected alterations are transcendent for all the
animals and assess all the parameters measured as a whole, or even in all the animals sampled. We
cannot forget that some metabolites present variations in the reference values depending on multiple
circumstances, such as breed, time of year, production phases or management. And there are even
increases, or decreases, which should not be given importance in the context of the disease we are
trying to diagnose, and those changes are "almost anecdotal." Therefore, it is necessary to consider
when an alteration is significant, interpreting the test result in the context of that case and never in

isolation.

When performing a panel test, some value may be outside the reference values, but caution is advised
when interpreting a single value (or a few values) that falls slightly outside of that interval. And
furthermore, if this value does not seem reasonable in the context of the case, it may not be correct and
may have been modified due to poor handling of the sample, inadequate conservation or even a failure

in the measurement technique.
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It should always be borne in mind that the reference interval is intended to include 95% of the healthy
population; potentially 5% of the population have values outside the interval for a single test. When
running a panel of tests, the probability that at least one test is outside the reference interval is much
greater than 5%; therefore, caution is advised in overinterpreting a single value that falls slightly
outside the reference interval. Therefore, if a laboratory value does not seem reasonable in the context
of the case, it may not be correct, and it is advisable to call the laboratory, repeat the measurement or
present a new sample. It is even possible that a certain value has been modified due to poor handling
of the sample, inadequate conservation or even a failure in the measurement technique. A clear
example is glucose: if we find low blood glucose values ??in several samples, it is possibly due to
glucose consumption by erythrocytes, other cells or bacteria, and they do not allow us to diagnose
hypoglycemia at all. It is clearly a defect in the handling of the samples. Something similar happens
when different parameters, which should evolve in parallel, do not, indicating a bad management or an

incorrect valuation technique.

Another very important aspect is to assess all the parameters measured together, or even in the group
of animals sampled. Sometimes alterations in a parameter can be seen in isolation, which should not

lead us to make a certain decision.

Changes in the blood concentration of an element are caused not only by variations in its contribution,
but also by the effect of other elements, due to the close metabolic interrelationships that exist in the
body. Thus, for blood glucose and calcium levels, the hormonal mechanisms of their homeostasis keep
their concentration in the blood constant, therefore they are not very sensitive.

Therefore, each value must be interpreted in the context of that clinical case and the results of a certain
parameter in a metabolic profile must be interpreted in the context of other panel tests, and
incorporating the information obtained into the clinical history and physical examination. Of course
we should never make a clinical decision based on the value of a laboratory test that we have trouble

believing.

An important aspect is to differentiate the role of the laboratory technician and the role of the
veterinarian, or any other professional who interprets these values. The laboratory technician should
only make a correct assessment (in the aspect of measuring) these parameters. Always warning of any
possible error or failure detected and that is where its function ends. However, the veterinarian must
interpret the measured parameters, assessing both the increase and the decrease, both in isolation and

as a whole, always taking into account all the circumstances mentioned above.
5. Cost-benefit

In our opinion, the use of laboratory analysis, and therefore metabolic profiles, are always positive,

and have a clearly positive impact on the farmer. It is possible that initially it may seem costly

10
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financially, both to the veterinarian and to the producers. Sometimes it is necessary to make an
economic outlay that only in some circumstances can be high. Most situations will be considerably
less than initially expected if we are able to select the appropriate parameters and animals.

But on the other hand, the advantages of an accurate diagnosis and above all the possibility of
establishing measures aimed at solving, or at least minimizing, the morbid process will be highly

rewarding and above all with a significant impact on animal production.

We must not forget that Production Medicine is directed towards two fundamental aspects, on the one

hand towards a preventive aspect, and on the other hand towards the derived economic aspect:

-prophylactic purpose. In ruminants, metabolic imbalances should not be considered sporadic, but
collective and should be based on production control (liters of milk/protein concentration, fat/cow and
year, lambs or calves born, calving interval, etc.). For this reason, resources must be oriented towards
prophylaxis, since the metabolic profiles establish a series of markers that indicate the suitability of the

ration at each productive moment.

-economic purpose. It is very important, since we must not forget that to achieve higher economic
returns it is necessary to optimize the acquisition of nutritional principles, and that many times
malnutrition can border on both excess and defect.

6. Differences between parameters and differences between species

As we have indicated, the differences between the measured parameters could be explained by
multiple factors, including the existence of a certain disease, but we must not forget that differences
may appear even within the same species. Therefore, we must take the reference values based on other

variables such as age, sex, management or feed.

There are several publications where the values of most of the haematological and biochemical
parameters are recorded. It is essential to take into account the species in which they are measured,
since the general values do not apply to any species. For example, the glycemia of ruminants is totally
different from monogastric ones, or certain parameters such as NEFA are evaluated in ruminants with
little importance in monogastric ones. The activity of the enzyme alanine aminotransferase (ALT,
formerly serum glutamic-pyruvic transaminase or GPT), is commonly used to categorize a possible
hepatocellular lesion in companion animals, while in ruminants it is low and, therefore, in these

species, not it should be used to evaluate liver disease.

One aspect, in my opinion determining, is how that measured variable participates in the physiology of
that particular animal. In monogastric animals it is important to assess blood glucose (and if possible
fasting), while in adult ruminants it is usually much more interesting to assess NEFA, ketone bodies or

even cholesterol. With regard to enzymes, we must bear in mind that these are released into the blood
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when the cells that contain them are “broken”. Thus, and incorrectly, we speak of liver enzymes (AST,
ALT, GGT, FA, LDH, etc.) or muscle enzymes (AST, LDH, CK, etc.). Therefore, these names "liver"
or "muscular" should not be used, since they are not only specific to those locations. AST and LDH
are released into the plasma as a result of muscle injury, but they are not muscle-specific enzymes,
whereas serum CK, on the contrary, is a sensitive and specific indicator of muscle injury, and subtle or
very high increases may occur. extensive activity as a result of intramuscular injections, intense

exercise, and in trauma and muscle disease.
7. How to interpret these values in ruminants?
7.1. Hematological parameters

Changes in the components of circulating blood cells can support suspicious diagnoses and can
sometimes provide a definitive diagnosis, for example, in hemoparasites. They are frequently used to
indicate inflammatory processes and suspected anaemia. The total red and white blood cells, the
number of each cell type, the percentages and some calculated indices can be easily evaluated in blood

samples collected using EDTA as an anticoagulant.

Red blood cell count (RBC), haemoglobin or packed cell volume (PCV), as well as red blood cell
indices [mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC) and red cell distribution width (RDW), and morphological
changes of red blood cells are useful for diagnosing and evaluating anaemia. Anaemia is defined as a
reduction in total blood cells red blood cells, PCV or haemoglobin concentration, while the red cell
indices allow to qualify the type of anaemia. Generally speaking, there are two common causes of
anaemia in cattle: blood loss and haemolysis. Traumatic injuries, including obstetric complications,
gastric bleeding are responsible for most cases of blood loss and it is usually clinically evident. In
contrast, haemolysis is often clinically inapparent and may be associated with the common copper
toxicity in sheep or with certain hemoparasitoses, such as Trypanosoma spp, Babesia spp and

Anaplasma spp.

Polycythaemia is rare in cattle and sheep, and is usually associated with dehydration, hypoxia,
tumours, etc. In dehydrated animals, increased red blood cell counts, Hb and PCV values may occur,
the evidence of which is clinically confirmed by persistence of the skin fold, dry mucous membranes,

and bulbar retraction and, biochemically, by an increase in total protein (TP) and urea.

Although the total leukocyte count provides invaluable information, the differential white blood cell
count (WBC) is more important than the total number, since increases and decreases in the different

types of individual cells can occur simultaneously, and thus does not change the total count.
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The blood smear is the essential complement for interpreting cell counts, since it allows the detection

of morphological abnormalities and the presence of haemoparasites.
7.2. Glucose

Glucose metabolism is unique in ruminants, as these animals do not directly absorb preformed glucose
from the intestine. Thus the reference intervals for serum glucose in ruminants are lower than in
monogastric ones, and they are also lower in adult ruminants compared to young animals. Red blood
cells metabolize glucose in vitro at a rate of approximately 10% per hour at room temperature, so the
serum must separate from the clot within 30 minutes. Another possibility is to use tubes with sodium
fluoride when rapid clot separation is not possible. The reference interval for glycemia in sheep and
cattle is [50-80] and [45-75] mg/dl, respectively.

A hyperglycemia appears after stress (including self-sampling management, excitement, fear, and
intense pain); or after the administration of drugs such as xylazine, corticosteroids or solutions
containing dextrose; and in dying animals. Hyperglycemia can also be seen in sheep with transport
enterotoxemia, listeriosis, or tetany. Hyperglycemia can be accompanied by transient glycosuria.
Although quite rare, diabetes mellitus has been reported in cattle and sheep with persistent
hyperglycemia and glycosuria. Unlike other species, postprandial hyperglycemia is minimal or absent
in adult ruminants due to the continuous fermentation of carbohydrates in the feed, due to the effect of

ruminal microorganisms.

Hypoglycemia can be observed with ketosis, pregnancy toxemia in ewes, as well as in malnourished
states, in septicemia and in terminal states, and mainly in calves and young lambs. In ovine pregnancy

toxemia, hyperglycemia has also been described in some stages of the disease.
7.3. Serum proteins

Besides the absolute value of proteinemia, the two main protein components are albumin and globulin.
Albumin is synthesized in the liver and is primarily responsible for the oncotic pressure of plasma. A
large part of the globulin fraction is made up of immunoglobulins, which are synthesized by lymphoid

cells and the liver.

Chemical profiles usually include total serum proteins and albumin concentration; the globulin
fraction is calculated by subtracting albumin from total proteinemia. The reference values for total
proteins are [60-70] and [67.4-74.6], for albumin [24-30] and [30.3-35.5] and for globulins [35-57]
and [30-34.8] g/L, in sheep and cattle respectively. The albumin-globulin ratio (A/G ratio) is usually
constant in healthy cattle (interval reference: 0.84-0.94). Since most of the established reference values

are for serum proteins rather than plasma proteins, serum is the sample of choice to evaluate this
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parameter. It is important to remember that serum does not contain fibrinogen or other clotting factors;

however, plasma does.

Although hyperproteinemia is theoretically the result of increased levels of albumin, globulin, or both,
the only cause of hyperalbuminemia is dehydration. In a dehydrated animal, albumin and globulin
concentrations increase, but whether they exceed the reference values is determined both by the degree
of dehydration and by the initial proteinemia. Hyperproteinemia without concurrent dehydration is
almost always the result of hyperglobulinemia. Common causes of hyperglobulinemia include chronic
antigenic stimulation (ie, chronic inflammatory disease) and liver disease. With chronic antigenic
stimulation, the A/G ratio tends to decrease, because the increase in the globulin fraction is usually
accompanied by a small decrease in the aloumin fraction. The decrease in albumin concentration may

be more substantial in chronic liver disease, causing a more substantial decrease in the A/G ratio.

Hypoproteinemia, in adult ruminants, is usually the result of hypoalbuminemia or
panhypoproteinemia. Hypoalbuminemia occurs when liver production of albumin is insufficient or
when there is an excessive loss of albumin. Underproduction occurs in animals with severe chronic
liver disease or as a result of inadequate protein intake, digestion, or absorption. Since albumin has a
half-life of around 20 days and the reserve capacity of liver tissue is very large, liver disease must be
chronic and severe to produce hypoalbuminemia. Hypoalbuminemia is also often attributed to loss of
albumin through the kidney (particularly the glomerulus), the gastrointestinal tract, or in bleeding and
exudation. In many cases, there may be a simultaneous loss of albumin and globulin, resulting in
panhypoproteinemia. When hypoproteinemia is detected, further evaluation should include a urinalysis

to look for proteinuria or haematuria.

Newborn ruminants, especially those that have not ingested colostrum, tend to have lower total protein
concentrations than adults. In colostrum-deprived infants, endogenous globulin production begins
immediately and serum globulin concentration increases steadily from birth. Although inappropriate

passive transfer should be investigated in neonates with a serum protein less than 5.2 g/dL.
7.4. Ketone bodies (f-OHB) and unesterified fatty acids

Beta-hydroxybutyrate (3-OHB) is a ketone body that is produced mainly in the liver, and that has its
origin in the degradation of long-chain fatty acids through the tricarboxylic acid cycle. It is generally
used to assess energy status in ruminants, and its increase is associated with a negative energy balance,
and clinical ketosis, multiple gestations or ovine pregnancy toxemia occurs at concentrations above the

reference interval.

Non-esterified fatty acids (NEFAS), also called free fatty acids (FFAs), are long-chain monocarboxylic
acids, which generally contain 16 or 18 carbon atoms, although they can have as few as six carbon

atoms. NEFAs should not be confused with volatile fatty acids (VFASs), which have short chains and
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mainly include acetic, propionic, and butyric acids. Most NEFAs originate from fatty deposits, and
their presence in the blood in high concentrations reflects an excessive mobilization of stored fat. They
are a particularly useful measure in cows to indicate a negative energy state, and in cows with
metabolic problems, for example, cows with left displacement of the abomasum, fatty liver disease or
in sheep after periods of prolonged fasting, in advanced gestation (or multiplex) or in pregnancy

toxemia.

The interval values cited for 3-OHB are [5.73 £ 0.42 mg/dl (0.55 £+ 0.04 mmol/L)] and [9.90 + 1.88
mg/dl (0.41 = 0.03 mmol/L)] in sheep and cattle respectively, while NEFAs are [30-100 mg/dl] in
cattle.

7.5. Electrolytes, anion gap and acid-base balance

Serum electrolytes are useful in evaluating various body systems and in formulating and monitoring
fluid and electrolyte therapy. Those serum electrolytes that are usually included in a biochemical
profile are sodium (Na*), potassium (K®), chloride (Cl ) and TCO,, which is used to calculate the
concentration of bicarbonate (HCO;™). Although there is a nominal difference between TCO, and
HCO;™ the latter being slightly less, they can be considered equivalent. From these values, the GAP
anion can be calculated, which is the difference between cations and anions and is calculated using the
following formula: AG = ([Na™] + [K*]) — (/CI'] + [HCO;'])

These parameters, always in mmol/L, and respectively in sheep and cattle are pCO,: [41,3+4,7] and
[35-44]; TCO,: [21-28] and [21,2-32,2]; HCO5;: [17-29] and [17-29]; CI™: [95-103] and [97-11];
lactate: [0,56-2,22] and [1,0-1,33(9-12 mg/dL)]; Na: [3,9-5,4] and [3,9-5,8], and K: [139-146] y [132-
146].

Sodium is the main extracellular cation and is responsible for most of the osmotic pressure that
maintains the size of the extracellular fluid space (ECF). The sodium concentration, determined from
serum, reflects total body sodium because this cation is essentially confined to the ECF. The
interpretation of serum sodium should be done with knowledge of the hydration status of the animal.
Potassium, the main intracellular cation, is present in the ECF but is tightly regulated, because small
changes can have marked effects on organ function. Severe changes can endanger the life of the
animal, since both hyperkalaemia and hypokalaemia cause muscle weakness that affects skeletal,
cardiac and smooth muscle. Chloride is the main anion in ECF, being an important component in
many secretions (sweat, saliva and gastric secretions) such as sodium chloride (NaCl), potassium
chloride (KCI) or hydrogen chloride (HCI).

Concurrent hypernatremia and hiperchloridemia generally occur with excessive water loss or sodium

retention, as seen with water deprivation or salt toxicity. These electrolyte abnormalities are not
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usually present in cases of dehydration, because fluid loss in ruminants often occurs with simultaneous

loss of electrolytes.

Hyponatremia and concurrent hypochloridaemia occur with excessive loss of sodium-rich fluids
(diarrhoea), kidney failure, or a blocked or ruptured urinary tract. In addition to being hyponatraemic,
ruminants with renal impairment tend to be hypokalemic, and it is believed to be the result of a

combination of decreased dietary intake, increased saliva excretion, and metabolic alkalosis.

Hyperkalaemia often occurs as a consequence of metabolic acidosis due to the loss of HCO5; ™ as
potassium exits the ICF to the ECF. Therefore, serum potassium is an unreliable index of total body
potassium. Calves, lambs, and kids with diarrhea often have metabolic acidosis and may be

hyperkalemic, but actually have total body potassium depletion due to loss of fecal potassium.

Severe hypokalemia should be suspected in weak, decubitus adult dairy cattle. These animals are
generally in early lactation, have a history of prolonged anorexia associated with refractory ketosis,

and have been treated with mineralocorticoids.

Hypochloridemia, hypokalemia, metabolic alkalosis and, to a lesser extent, hyponatremia are typical
findings in obstructive gastrointestinal diseases, such as displacement of the abomasum, vagal
indigestion, volvulus of the abomasum, intestinal intussusception and cecal torsion, since HCI is
sequestered in the abomasum, leading to hypochloridemia, metabolic alkalosis, and secondary

hypokalemia.

The TCO, concentration is a reflection of the patient's metabolic acid-base status. Historically, GA,
along with TCO,, was used to determine the cause of acid-base imbalance (ie, loss of HCO; ,
accumulation of acids [lactate, keto acids, uremic acids, and toxic metabolites] or a combination of
both.

Decreased TCO, concentration indicates the presence of metabolic acidosis and can result from
hyponatremia (loss of sodium or excess water balance), hyperchloridemia, hyperproteinemia, or an
increase in unmeasured anions. Secretory diarrhoea often results in loss of sodium (in the form of

NaHCO:s) in the intestine and is one of the main causes of metabolic acidosis in calves with diarrhoea.

Increased TCO, concentration indicates the presence of metabolic alkalosis. The most common cause
of metabolic alkalosis in ruminants is hypochloridemia attributable to chloride sequestration (in the
form of HCI) in the gastrointestinal tract, such as right abomasum displacement, abomasal torsion,

intestinal obstruction, enteritis or vagal syndrome.
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7.6. Lactate

Lactate is sometimes part of the clinical profile. Lactic acid is produced during anaerobic metabolism,

and its accumulation can cause metabolic acidosis with elevated AG.

In adult ruminants, the fermentation of large amounts of carbohydrates induces an increase in the
concentration of organic acids that leads to a decrease in intraruminal pH, favouring the excessive
growth of some bacteria, which are capable of producing high amounts of D- and L- lactate.
Hyperlactatemia occurs in acute ruminal overload, hypovolemic shock, septic shock and when there is
a decrease in tissue perfusion, which leads to ischemia and necrosis. Reported reference interval for
lactate concentration in cattle are 9 to 12 mg/dL (1-3,33 mmol/L), and 5 to 20 mg/dL (0.56-2.22

mmol/L) for sheep.

The age of the calf must be taken into account when assessing the severity of acidosis. In calves older
than 1 week, there is a high production of lactic acid, being both isomers, D- and L-lactate, produced
in the gastrointestinal tract of ruminants, by bacterial metabolism on carbohydrates, without harmful
consequence for these animals. However, in calves with diarrhoea, there is a similar effect, with high
production of D- and L-lactate, probably due to atrophy of the villi, nutrient malabsorption and
increased intestinal fermentation by bacteria present in the intestine. Both isomers (L- and D-lactate)
are absorbed into the blood, but since ruminant tissues have negligible D-lactate dehydrogenase
activity, the elimination of D-lactate occurs mainly through its excretion in the urine. Thus, while L-
lactate is rapidly metabolized in healthy animals, diarrheic calves develop metabolic acidosis, mainly
caused by increased D-lactate concentrations. Since D-lactate can only be efficiently eliminated by the
kidneys, dehydration appears to play an indirect role in increasing D-lactate toxicity. Severe acidosis
can be present in sick calves with diarrhoea, with or without dehydration. In addition, if the suck reflex
is weak or absent, if the calf is chewing irregularly instead of sucking, if they are down, unstable or
unable to stand, or lying down or in a coma, with incomplete palpebral reflex or absent, it is easy for

D-lactic acidosis to be present in these animals.
7.7. Liver assessment test

The cytosol of hepatocytes contains a high activity of the enzymes AST (formerly GOT), L-iditol
dehydrogenase (IDH, formerly sorbitol dehydrogenase [sDH]), ornithine carbamoyltransferase (OCT),
glutamate dehydrogenase (GDH) and lactate dehydrogenase (LDH) . They are generally known as
leakage or hepatolysis enzymes, since in acute or chronic hepatocellular injury or necrosis, the serum
activity of these enzymes increases because they essentially “escape” from the hepatocytes into the
blood. However, increased serum activity of these enzymes is not an indicator of abnormal or

impaired liver function.
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The reference interval that measures the activity of these and other enzymes is indicated below, always
their activity measured in IU/L and in sheep and cattle respectively. ASAT: [60-280] and [78-132],
ALAT: [22-38] and [11-40], ALP: [68-387] and [0-488], GGT: [0-32] and [4.3-13.4], CK: [8-12.9]
and [4.8-12.1], IDH: [5.8-27.9] and [4.3-15.3], and LDH: [238-440] and [692-1445] UI/L.

The enzymes AST, LDH, and IDH are the most commonly used enzymes to assess hepatocellular
injury in ruminants. Increased activity may be observed in infectious, inflammatory, toxic, or
metabolic liver disorders, since these enzymes can be sensitive indicators of acute diseases. In
contrast, in chronic or slowly progressive liver disease, enzyme activity may be within or below the
reference interval, because very few hepatocytes are being damaged or the hepatocellular mass is
substantially reduced.

The hepatocyte activity of alanine aminotransferase (ALT, formerly GPT), which is routinely used to
evaluate hepatocellular injury in companion animals, is low in ruminants and is therefore not useful in

evaluating liver disease.

It is important to note that AST and LDH are found in a wide variety of tissues, the most important of
which are the liver and muscles. Red blood cells also contain high activities of these enzymes. Muscle
injury or necrosis, especially in lying animals, can produce marked increases in AST and LDH
activities. To determine the source of tissue damage, when these enzyme levels are abnormal, they
must be evaluated in conjunction with other liver-specific enzymes (eg IDH, GGT) and muscle-
specific enzymes, such as CK. Increased AST or LDH activity, with CK values falling within the
reference interval, invites us to think about liver disease; whereas if CK increases, a muscle injury
should be suspected. When serum remains in the clot too long or the sample is haemolyzed, AST and

LDH can be falsely elevated due to erythrocyte leakage.

The HDI, formerly sDH, is a sensitive and specific indicator of acute hepatocellular damage in
ruminants; however, its usefulness is limited due to its relative instability. The serum IDH activity
drops significantly after 24 hours if the sample is refrigerated or after 72 hours if it is frozen; therefore,
the delivery of samples to the laboratory must be expeditious. IDH activity after hepatocellular injury
is characterized by a rapid and steep rise, followed by a rapid decline; therefore it is not useful as an
indicator of chronic liver disease. Increases in IDH activity can also be associated with obstructive
gastrointestinal lesions or acute toxic enteritis. Under these conditions, bacteria or bacterial toxins
from the compromised gut are absorbed into the portal circulation and can potentially lead to liver

damage and release of IDH.

Cholestasis results in increased production of GGT and serum alkaline phosphatase (ALP) by
hepatocytes. The activity of these enzymes increases as a result of biliary obstruction caused by

conditions such as fascioliasis or cholelithiasis, which is why they are called cholestasis enzymes.
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Cholestatic enzymes are likely to have higher serum activity in chronic liver disease than leakage

enzymes, due to bile duct injury or obstruction secondary to fibrosis.

Although GGT is found in many tissues, it is considered liver specific and is probably a better
indicator of liver disease than ALP in ruminants. Essentially, all serum GGT activity originates from
the bile and hepatocellular membranes and is an important indicator of hepatobiliary disorders and
cholestasis in ruminants. GGT is also present in the epithelial cells of the renal tubules. Because GGT
has a longer half-life, its activity tends to decline less rapidly than IDH and may be more valuable in

identifying ruminants with chronic liver disease.

GGT is also present in mammary epithelial cells and colostrum from cows and sheep contains high
GGT activity. Therefore, serum concentrations increase dramatically after consumption of colostrum.
At 24 hours after ingestion of colostrum, serum GGT activity increases 50 to 100 times compared to
serum from colostrum-deprived calves. Serum GGT is a useful estimate for the success of passive

transfer, but not for the detection of liver disease in newborn calves.

ALP, being a useful indicator of liver or cholestatic disease in companion animals, is often included in
the biochemical profiles of ruminants. Only slight increases in ALP activity occur in cattle with liver
disease, and their reference values tend to be quite wide. For these reasons, ALP has limited diagnostic
value for hepatobiliary disease in ruminants. Increases in ALP activity are associated with increased
osteoblastic activity that occurs in growing young animals or, occasionally, in nutritional secondary

hyperparathyroidism.

Bilirubin and bile acids have also been used to assess liver function. Bile acids are synthesized in the
liver from cholesterol, secreted in the bile, reabsorbed in the intestine, eliminated from the portal
circulation, and recycled by the liver. There is a prominent postprandial increase in monogastric
species. In the fasting state, elevated levels of bile acids indicate liver disease and decreased
hepatobiliary function. No constant increases are observed in healthy ruminants; in which a single
sample is usually collected because the importance of a fasting sample is questionable. Bile acids have
been shown to increase in ruminants with liver lipidosis, liver abscesses, leptospirosis, fascioliasis, and
gallstones. Reference intervals in ruminants tend to be quite large, and some pathologists for this

reason believe that bile acids are an insensitive indicator of liver disease.

Bilirubin is a breakdown product of haemoglobin. In the blood, unconjugated bilirubin bound to
albumin is transported to the liver, where it is conjugated, to be subsequently excreted in the bile. In
healthy cattle, the total bilirubin concentration is low compared to other species, and the magnitude of
the increase tends to be relatively small and inconsistent, even in severe liver disease. Ruminants with
cholestatic liver disease may have moderate hyperbilirubinemia; however, it is not a consistent finding

either. Increases in unconjugated bilirubin are the result of rapid degradation of haemoglobin, which
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can be seen with acute haemolysis. Conjugated or direct bilirubin accumulates in plasma with intra- or
extrahepatic biliary obstruction. Significant bilirubinaemia and jaundice in ruminants are almost

always the result of haemolysis.

Ammonia is produced in the gastrointestinal tract from the digestion of proteins and amino acids, it is
absorbed in the intestine and transported to the liver through the portal circulation. In the liver it is
converted to urea through the hepatic urea cycle. Although it is a good test to assess liver function, the
measurement of ammonia is not included in the usual profiles due to its volatility and the need for
special handling of the sample. Because urea is made in the liver, BUN can also be used to assess liver
function. In severe liver failure or partial vascular abnormality, BUN is low and ammonia is high,
however, decreased BUN is not always specific for liver failure. Ruminal microbes synthesize proteins
from urea, but in anorexic ruminants or with low protein diets they can use any available urea, and
therefore the BUN can decrease. In cattle, increased ammonia concentration is observed in urea

toxicosis.
7.8. Renal assessment test

The elimination of nitrogenous wastes, the ability to concentrate urine, and the regulation of the acid-
base state are vital functions performed by the kidney. Urea is generated in the liver by the urea cycle,
through the detoxification of ammonia, a by-product of protein catabolism and, therefore, is also

influenced by diet and liver function.

The reference values for creatinine are [1.2-1.9 mg/dl] and [1.2-2.0 mg/dl (88.4-177 umol/L)], and for
urea/BUN [8-20 mg/dl, BUN; 3-10 mmol/L, urea] and [20-30 mg/dl, BUN; 7.14-10.7 mmol/L, urea],
in sheep and cattle respectively. Urea can be calculated by multiplying the BUN x 2.4.

Creatinine is the result of normal muscle metabolism and is a breakdown product of creatine.
Creatinine is freely filtered through the glomerulus and excreted by the kidneys. Creatinine
concentration is minimally affected by diet or protein catabolism but may be slightly affected by

muscle injury.

Serum or blood urea nitrogen (SUN or BUN) and serum creatinine are used to estimate glomerular
filtration rate. In ruminants, urea is recycled in ruminal functioning, which reduces the usefulness of
BUN in kidney disease. Creatinine tends to be less influenced by foreign factors, which is why
creatinine is preferred over BUN to assess the renal function of ruminants. However, due to the large
reserve capacity of the kidney, elevations in BUN and creatinine are generally not observed until
approximately 75% of functional renal mass is lost. The increase in BUN in ruminants is an indicator
of an excess of degradable protein in the rumen and in dairy herds, a mean BUN greater than 20

mg/dL may indicate that it is being fed with high protein diets and the ration should be re-evaluated.
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Abnormal urine concentrating ability occurs when about 66% of nephrons stop working; therefore,
urine specific gravity (USG) is more sensitive than BUN or creatinine in assessing kidney function. A
USG of 1,025 or more is considered indicative of adequate renal concentrating capacity in the face of
dehydration or azotaemia. However, it is quite common for normally hydrated ruminants, and

especially dairy cattle, to have a USG of less than 1,025.

Azotaemia, or accumulation of nitrogenous wastes in the blood, is reflected in the biochemical profile
by increases in BUN and creatinine concentrations. Possible causes of acute kidney failure include
hypoxia or ischemia, infectious agents or inflammation, toxins (metals [copper, mercury, and arsenic],
plants [oak/acorn accumulators and oxalate], and ethylene glycol), or drugs (antibiotics: tetracyclines,
aminoglycosides, and sulphonamides) and NSAIDs, which if overdosed or administered to a poorly
hydrated animal can cause acute tubular necrosis. Sheep are the most susceptible to copper toxicity,
followed by goats and cattle, and animals with copper toxicity can present a haemolytic crisis with

anaemia, haemoglobinuria, and azotaemia.

Although BUN, creatinine, and USG can be used to identify kidney failure, the underlying cause
cannot be identified solely from this information, requiring other techniques such as complete
urinalysis and rectal palpation of the kidney. kidneys. Ultrasound and kidney biopsy can also help in
the diagnosis.

7.9. Muscle enzymes

As discussed, AST and LDH are released into plasma as a result of muscle injury, but they are not
muscle-specific enzymes. Serum CK, on the other hand, is a sensitive and specific indicator of muscle
injury. Subtle increases in CK can occur as a result of intramuscular injections or vigorous exercise.
However, adult cattle in decubitus can show increases of more than 100 times, due to permanent
decubitus damage, as in drooping cow syndrome. And even extraordinarily high values have been
verified in bulls after exercise and intense stress. Very high CK activities in the absence of decubitus
or in recumbent young cattle suggest a primary myopathy, such as white muscle disease in lambs. The
half-life of CK in serum is short, approximately 4 hours, and its activity decreases rapidly in animals

as the muscle lesion disappears.

The half-life of AST is much longer (at least 20 hours), and therefore the activity of AST increases and
decreases more slowly; thus AST can be used in combination with CK to stage muscle injury. In
animals lying down, if the AST activity is greater than that of CK, the damage probably lasts several

days.

Although ALT is quite liver-specific in companion animals, ruminants have low ALT activity in
hepatocytes, resulting in increased activity in skeletal muscle, resulting in increased ALT activity in

certain myopathies.
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7.10. Macrominerals (calcium, phosphorus and magnesium)

The levels of calcium, phosphorus and magnesium are influenced by the same homeostatic
mechanisms; therefore, changes in their serum concentrations may be interrelated. Certain processes
that occur with decubitus or difficulties in locomotion justify the evaluation of the three minerals. The
blood levels of each of them comprise only a small fraction of the total content; therefore, serum

concentration is an unreliable measure of body state.

Total serum calcium, both in ruminants and in other species, is distributed in approximately 50%
ionized calcium (the biologically active form), 40% non-ionized calcium (the highest bound to
albumin) and 10% complexed with anions. Approximately 55% of total serum magnesium is present
as an ionized or free fraction, 30% is present as a protein-bound fraction, and 15% complexes with
various anions and acids. Serum phosphorus is present as dissociated phosphoric acid (H,PO,) that
exists in three forms: H,PO,—, HPO,>~ and PO,*~. Reference values for these macrominerals are Ca;
[11.5-12.8 mg/dl] and [9.7-12.4 mg/dI (2.43-3.10 mmol/L)]; P: [5-7.3 mg/dI] and [5.6-6.5 mg/dl (1.81-
2.10 mmol/L)] and Mg: [2.2-2.8 mg/dI] and [1.8-2.3 mg/dl (0.74-0.95 mmol/L)], the first value being
indicated for sheep and the second for cattle.

The degree of hypocalcaemia cannot be used consistently to predict when clinical signs will appear.
Ataxia or decubitus usually occurs when the serum concentration approaches 6 mg/dL or less. Many
cows, and also postpartum dairy ewes, are "hypercalcaemic” according to the reference intervals that
are established for healthy cattle, but not for these types of cattle. Hypocalcaemia is also a frequent

finding in endotoxemia and gastrointestinal diseases.

Hypocalcaemia and hypophosphatemia in ewes are generally observed during the last month of
gestation and not during parturition; just as it happens in cows. The increased foetal Ca®* needs of
lambs and the fact that there is not a great demand for calcium when the ewe begins lactation are the

proposed reasons for the timing of this condition in ewes.

Hypomagnesemia, concurrent with hypocalcaemia, can lead to the development of grass tetany.
Hyperkalaemia may also be present and may be a key factor in the development of hypomagnesemia.
Although the correlation between clinical signs and serum magnesium is not strong, ruminants with

serum magnesium concentrations below 1.0 mg/dL are at high risk of developing grass tetany.

Bovine cattle with marked hypophosphatemia (P <1.0 mg/dL) are at risk of developing postpartum
haemoglobinuria, a haemolytic disease. Hypophosphatemia is believed to be the result of an insulin-

induced shift of plasma phosphorus into the intracellular compartment.

Both hypercalcemia and hypermagnesemia are quite rare in ruminants, and usually occur as a result of

the administration of calcium or magnesium hydroxide solutions or gels as a ruminal alkalinizers.
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Excessive dietary supplementation with products containing vitamin D can cause hypercalcemia with

concurrent hyperphosphatemia in cattle and severe hypercalcemia in lambs.
7.11. Trace elements (at least Se, Cu, Co, Mo, Mn, Fe, Zn, I)

Ruminants need trace elements to catalyse multiple biochemical reactions in tissues. Disorders can
arise from deficiencies as well as excesses, although deficiencies almost always develop gradually,

and often only the most vulnerable individuals are affected.

There are a variety of trace element tests that can be performed on blood samples, and it would take
extremely long to discuss each one. Therefore, we will only indicate some essential aspects of the

assessment of microminerals in blood.

1. Interactions between them. There is a very important relationship between the different minerals,
both macrominerals and trace elements. Thus, increases in some of them can secondarily trigger a
blockage in absorption or even in the use of totally different ones, for example serum Cu as they are
influenced by the levels of Mo, S, Fe to even Zn, Co or Al. Thus for example, diets with high levels of
Mo cause the formation of molybdates at the ruminal level that prevent the absorption of Cu.

2. The determination of these minerals can be done in blood, serum or plasma, using different table
techniques such as biochemical analysis, plasma optical emission spectrometry (ICP-MS) or
inductively coupled plasma spectrometry (ICP-OES). The choice depends on the availability of
equipment for its measurement and the sensitivity of the method to be chosen.

3. Another possibility is the indirect determination of trace elements through “their enzymes or their
substrates”, that is, those variables of which they are part, with the additional advantage that we also

assess the (functional) micromineral.

Among them we can point out the following examples:
-Se: glutathione peroxidase (GSH-Px)

-Cu: ceruloplasmin, superoxide dismutase, tyrosinase, etc.
-Fe: haemoglobin, transferrin, cytochrome c-oxidase, etc.
-lodine: thyroxine (T4), triiodothyronine (T3)

Some values collected in the references are Cu: [58-160] and [32.8-35.2] pg/dl; Fe: [57-162 mg/dl,
(1848 umol/L)] and [73-140] pg/dl; Se: [1.0-6.3] umol/L and [81-160] pg/L; Zn: 12—19 pmol/L and
[600-1090] pg/L, the first interval for sheep and the second for cattle.
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8. Conclusions

Clinical profiles are a valuable diagnostic tool that can be used to evaluate various body systems.
There is no substitute for a complete clinical examination; clinical chemistry and haematology are
only a diagnostic adjunct and when used in conjunction with medical history, physical examination,
and other laboratory tests (e.g. urinalysis, etc.) metabolic profiles may be helpful in establishing
certain reference parameters in a patient, for the formulation of a diagnosis or an exclusion list, which

determines the prognosis, plans the therapeutic options and the response to treatment.

Therefore, and as a final conclusion, it is important to remember that it is necessary to assess all of

them together, to be able to interpret them and thus obtain the appropriate conclusions.
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Morphological Evaluation of Experimental Autologous Rectus Fascia Sheath Vascular

Grafts Used For Arterial Replacement in A Dog Model
Tibor NEMETH, DVM, PhD, Diplomate ECVS
University of Veterinary Medicine, Hungary
Introduction

Autologous vascular replacement has been used in human surgery, and it might occasionally be
indicated in the veterinary field, too®’. Although experimental patch or tubular vascular conduit grafts
made from the internal rectus fascia sheath replacing arterial or venous defects have been reported in

2,5,6,8

the human and veterinary literature=>™°, thorough and detailed morphological evaluation and

verification of the histological arterialisation of the rectus sheath graft are lacking.
Material and Methods

This study has been approved by the competent authorities acting upon the recommendation received
from the Scientific Ethics Committee on Animal Experimentation (authorisation number: 73/2008).
The animals were treated according to the international guidelines for the care and use of laboratory
animals (Declaration of Helsinki). Four purpose-bred Beagle dogs were utilised to create 8 arterial
rectus fascia sheath (ARFS) grafts. After a ventral midline abdominal incision, both external iliac
arteries were dissected from the surrounding tissues. After measuring the diameter of the iliac artery, a
piece of internal rectus fascia sheath (3 x 4 cm) was tailored. A standard glass rod (5 mm in diameter)
was used to create the ARFS graft as a 20-mm-long tubular graft was sutured with its peritoneal layer
inside, using a single layer simple continuous 6-0 USP polypropylene (Prolene) suture (Figure 1.a).
Immediately before clamping the iliac artery, 200 1U/kg heparin sodium injection was given
intravenously to prevent thrombosis. The external iliac artery was transected between two ‘de Bakey’
straight vascular clamps, and the ARFS graft was anastomosed with the transected arterial ends in an
end-to-end manner using a single layer simple interrupted 6-0 USP polypropylene (Prolene) closure.
The morphological characteristics of the graft were documented after re-establishment of circulation in
the artery. The abdomen was closed in three layers. Heparin sodium (200 1U/kg BID) was given
subcutaneously as a postoperative anticoagulant for two weeks. At the end of the 3-month follow-up
period ARFS tubular grafts along with the anastomosed section of the iliac artery were surgically
removed and the arteries proximal and distal to the two anastomosis sites were ligated. The ARFS
graft and a piece of the intact rectus sheath were preserved in 8% formaldehyde solution buffered with
phosphate buffered saline (pH 7.0) and embedded in paraffin. Morphological examination was
performed including haematoxylin-eosin (HE) and Azan staining as well as immunohistochemistry

(claudin-5, a-smooth muscle actin ‘0-SMA’, desmin and pancytokeratin). Tissues of 1 mm® taken
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from the grafts, the artery and the rectus sheath, were fixed at 4 °C in 4% buffered formaldehyde
solution for electron microscopic (EM) examination for 24 hours. The morphology of ARFS grafts
was compared to that of the intact arteries and rectus sheath samples.

Results

Four out of the 8 ARFS grafts were patent and viable with intact luminal surface and a thick and rigid
wall after three months (Figure 1.b). The obstructed grafts were stenotic. HE staining showed a vessel-
like layered wall of the grafts (Figure 2). Azan staining revealed large amounts of collagen fibres
within the graft (Figure 3). Based on immunohistochemistry, the endothelial lining of the intact artery
samples showed claudin-5 positivity and pancytokeratin negativity, the mesothelial lining of the intact
internal rectus sheath samples was positive for pancytokeratin and negative for claudin-5, and the
luminal surface of the graft covered by flat and fusocellular cell lining showed a linear claudin-5
positivity and pancytokeratin negativity (Table 1). Smooth muscle cells of the tunica media of the
intact arteries showed a-SMA and desmin positivity, the wall of the intact internal rectus fascia sheath
was a-SMA negative and desmin positive, and the spindle-shaped cells of the wall of the ARFS grafts
showed moderate a-SMA and desmin positivity (Table 2). Electron microscopic examination of the
grafts revealed that the wall was rich in thick collagen fibres including large numbers of active
fibroblasts. The luminal surface was covered by endothelial cell lining. In comparison with intact
arteries, the membrana elastica interna and the lamina elastica externa were absent in the graft. Smooth

muscle cells were not visible either.
Discussion and Conclusions

Fifty percent of the ARFS grafts remained patent during the follow-up period, which is a lower
percentage than that obtained in our previous experimental studies®®. Based on the histomorphological
examinations, the structure of rectus sheath used as a vascular graft has changed after the implantation.
Although the inner surface of the internal rectus fascia sheath was originally covered with claudin-5-
negative and pancytokeratin-positive mesothelial cells, the internal cells became claudin-5 positive
and pancytokeratin negative like in the intact arteries during the follow-up period**°. Based on this, a
re-endothelisation process took place by the migration of endothelial cells from the vessel to the graft
(transmigration), or the mesothelial cells have differentiated into endothelial cells
(transdifferentiation)™”. Spindle-shaped cells of the wall of ARFS grafts were a-SMA positive like
smooth muscle cells of the intact arteries®, but a-SMA immunoreactivity was negative in the intact
rectus sheath. The change in the immunoreactivity of the graft shows that the fibroblast cells of the
rectus sheath have changed into myofibroblast cells. The myofibroblast cell is a transdifferentiated
fibroblast cell containing smooth muscle actin®. This morphological change may increase the elasticity
of the graft, enabling it to accommodate to new circumstances as a vascular substitute. In conclusion,

the arterial rectus fascia sheath autograft may be used as an alternative in arterial replacement, since
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the graft becomes morphologically and functionally similar to the host vessel via arterialisation
enabling it to behave as a blood vessel, and furthermore, rejection is not a possible complication. The
wall of the grafts was thicker and less elastic than that of an intact vessel. Nevertheless, in our
experiment only half of the grafts remained patent, and the obstructed four grafts suffered from
stenosis. Further investigation of clinical behaviour is recommended before the rectus fascia sheath

can be used in clinical cases as a tubular vascular substitute.

b. 1 2 3

Figure 1. Pictures of the 20-mm-long ARFS autograft right after end-to-end anastomosis between the bisected

ends of the external iliac artery (a), and after harvesting at revision surgery 3 months later (b).

Figure 2. The ARFS graft showed a vessel-like layered structure with a more hypocellular middle layer (HE, x
100).

Figure 3. Azan-positive blue coloured collagen fibres in the ARFS graft (Azan staining, x 100).
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Table 1. Results of immunohistochemistry of the mesothelial/endothelial lining of the three types of tissue
samples. (The intensity of the immunohistochemical reactions is indicated as (+++) intensive, (++) moderate, (+)

weak, or (=) negative).

External iliac artery Internal rectus sheath ARFS graft

Claudin-5 +++ - ++

Pancytokeratin - +++ _

Table 2. Results of immunohistochemistry of the tunica media/wall of the three types of tissue samples. (The

intensity of the immunohistochemical reactions is indicated as (+++) intensive, (++) moderate, (+) weak, or (-)

negative).

External iliac artery Internal rectus sheath ARFS graft
a-SMA +++ _ +
Desmin +++ +++ +/++
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Prospective Evaluation of Correlations between Certain Clinical Findings of Perineal

Hernia in 47 Dogs
Tibor NEMETH, DVM, PhD, Diplomate ECVS
University of Veterinary Medicine, Hungary
Introduction

Perineal hernia is a relatively rare type of herniation in Veterinary practice, which most commonly
impacts entire male dogs'?. The disease is usually characterised by chronic dyschezia and/or perineal
swelling®. The duration of clinical signs is assessed via the history provided by the owner. Impaired
defecation is essentially thought to be caused by a certain severity of rectal deviation (flexure,
sacculation or diverticulum) diagnosed by rectal palpation, plain radiography as well as intra-operative
assessment®. The possible role of a more proximally dilated section of the large intestine (colon) in
chronic dyschezia has not been analysed. To the best of the authors’ knowledge, correlations between
the duration of clinical signs, the type of rectal deviation, the presence or absence of colic dilatation
(megacolon) and the clinical outcome has not been studied. The aim of the study was a prospective
evaluation and correlation analysis of data collected from canine patients who have undergone
castration and standard surgical herniorrhaphy by transposition of the internal obturator muscle*°. We
hypothesised that there is a positive correlation between (1) the duration of clinical signs and the
severity of the rectal deviation, (2) the finding by preoperative palpation and by intra-operative
assessment concerning the type of the rectal deviation; (3) the presence or absence of colic dilatation
(megacolon) and the dyschezia, (4) the rectal deviations and the colic dilatation, and finally (5) the

rectal (and/or colic) deviation and the clinical outcome.
Materials and Methods

Inclusion criterion for the prospective study was a complete clinical diagnostic workup (history,
physical examination, plain radiography) of a chronic perineal hernia followed by castration, standard
herniorrhaphy by transposition of the internal obturator muscle and, in case of sacculation or
diverticulum, rectorrhaphy. The type (left, right caudal, lateral, dorsal or ventral) and severity of
perineal muscle wall defect was graded as 1 (no defect), 2 (weakened muscle but no hernia) or 3
(muscle defect). Rectal palpation was performed to investigate the presence of a rectal flexure,
sacculation or diverticulum. The O'Brien and the Lee and Leowijuk formulae were used with
radiographs to determine the presence or absence of megacolon evaluated by 2 blinded examiners
(Figure 1)®’. During surgery the type of the perineal hernia, the severity of rectal deviation, grade of
the various perineal muscles’ tone and the contents of the hernia were assessed and categorised. All

dogs were surgically operated using the standard perineal herniorrhaphy with transposition of the
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internal obturator muscle. Follow-up telephone interview were conducted with the owners to evaluate
the outcome of treatment using a 5-grade subjective evaluation form (1:worse, 2:no change, 3:mild
improvement, 4:moderate improvement, 5:significant improvement) at 2 weeks, 2 months and 6
months post-surgery. The Bland-Altman method modified by Carstensen was used for agreement
analysis. Fisher’s exact test was applied for the assessment of statistical correlations between various
clinical findings and values (p<0.05). The dependence of the colic dilatation (megacolon) on the
duration of signs was evaluated by logistic regression. R language and R environment was applied for

all data computing and analysis.
Results

Forty seven perineal hernia cases were included in the study which took place over a 2-year period.
The incidence of this disease was typically in older (median age of 9 years), non-castrated, small breed
(32% Bichon Havanese or Bolognese), male (95.7%) dogs. Right-sided grade 2 herniations were more
frequent (35/47) than left-sided (22/47). The type of the hernia on the particular side varied: 14 caudal,
2 ventral and 19 dorsal on the right, and 15 caudal, 1 ventral and 8 dorsal on the left side. There were
26 out of 47 bilateral manifestations. The anal levator muscle was the most frequently atrophied
muscle within the perineal muscle wall: in 33 cases on the right and 20 cases on the left side. On
comparing pre-operative rectal palpation findings to the intra-operative assessment of rectal
deviations, all the cases diagnosed by rectal examination as rectal flexure were confirmed to be true
positives. However, 9 out of 23 cases diagnosed as rectal sacculation on palpation were false positive;
being rectal flexures when assessed intra-operatively. Concerning the radiographic analysis of the
colon, only the laterolateral views were appropriate to measure the diameter of the colon (CD) and the
length of the lumbar vertebrae (L, and L;) due to the disturbing summation of different layers on
ventrodorsal view. The median measurements of CD, L, and L, were 2.14 cm, 1.94 cm and 1.71 cm,
respectively. Agreement analysis revealed a high correlation between the data measured by the 2
independent and blinded examiners: the assessment difference for CD, L, and L;was 0.15 cm, 0.05 cm
and 0.07 cm, respectively. The sensitivity of the 2 radiographic measurement procedures for
megacolon was significantly different. A colic dilatation was detected using the O'Brien formula in 5
cases, while 15 patients were found positive using the Lee and Leowijuk formula. Thus there were 10
out of 15 cases classified as negative for megacolon with the O'Brien formula. However, no significant
correlation was found between the duration of clinical signs of the hernia and the occurrence of a
radiographically positive megacolon using either the O'Brien or Lee and Leowijuk methods. Three of
the O’Brien positive cases harboured a rectal deviation (all were sacculations), and 12 out of the 15
Lee and Leowijuk positive patients suffered from rectal deviation (3 flexures, 8 sacculations and 1
diverticulum) without statistical significance. There was no statistically significant correlation between
the duration of clinical signs of the hernia and the severity (or absence) of the rectal deviation: the

median duration of clinical signs was 20, 33 and 208 weeks in case of sacculation, flexure and
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diverticulum, respectively. However, the shortest duration of signs (median 16 weeks) was found in
patients without any rectal deviation. Long term (6 months) follow-up demonstrated that the owners
were fully satisfied (grade 5) with the surgery in 37 out of 47 cases (78.7%). In 3 cases the assessment
of surgical treatment was grade 3 (6.4%) and 2 cases were grade 2 (4.3%) regardless of the original
severity of the hernia. Six owners (10.6%) were lost from follow-up.

Discussion and Conclusion

Entire male Bichon Havanese or Bolognese breeds were overrepresented in this study compared to the
other frequently predisposed breeds (e.g. German shepherd, Pekingese) maybe due to their relatively
high prevalence’. A statistically significant positive correlation was not revealed between the duration
of clinical signs and either the severity of the rectal (or colic) deviation or the post-operative outcome.
The preoperative rectal palpation was not able to precisely diagnose the type of the rectal deviation
which was later confirmed intra-operatively. There was a high correlation in the agreement between
the 2 blinded examiners’ measurements of parameters in a laterolateral radiographic projection. The
Lee and Leowijuk method appeared more sensitive than the O’Brien formula in revealing dilation of
the colon®’. Nevertheless, there was no statistically significant positive correlation between the
presence or absence of a radiologically diagnosed megacolon and either the duration of clinical signs
or the severity of the rectal deviation. In conclusion, although various measurable clinical parameters
did not yield significant correlations in this study as well as the clinical cases strongly vary in terms of
the duration of clinical signs, the severity of dyschezia and rectal (colic) deviations, the recommended
surgical approach (castration and standard herniorrhaphy by transposition of the internal obturator
muscle +/- rectorrhaphy) provides a satisfactory outcome in the vast majority of cases regardless of the
chronicity and severity of the disease.

Figure 1. Measured values for evaluation of megacolon using the O’Brien (CD>1.5 x L7y) as well as the Lee & Leowijuk formula (CD>
Lov) in a plain lateral view radiograph (CD: the largest diameter of the colon; Lo.y: the length of the 2™ lumbar vertebra; L y: the length of

the 7" lumbar vertebra).
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Epidemiology of Brucellosis in Ruminants and Current Control Strategy Used in
Albania
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Summary

Brucellosis is bacterial disease widely globally spread and one of major neglected zoonotic diseases
and more than half million humans are infected annually. In Albania, both Brucella melitensis and B.
abortus are isolated from goats, ovine, and cattle. The number of brucellosis human cases dropped
significantly after implementation of the national control strategy to control caprine, sheep and bovine
brucellosis in dairy herds. Despite that brucellosis is one of most studied disease, still several
important questions related to pathogeneses, diagnosis, vaccination and control programs remain

unexplained.
Keywords: Caprine and ovine brucellosis, bovine brucellosis, B. melitensis, B. abortus, Albania
Introduction

Brucellosis is a bacterial contagious disease caused by various bacteria of the genus Brucella. Bovine
brucellosis (Brucella abortus), caprine and ovine brucellosis (B. melitensis) and swine brucellosis (B.
suis) are OIE listed and mandatory reported disease (Quinn et al, 2011). The highest incidence of
brucellosis is observed in the Middle East, the Mediterranean region, sub-Saharan Africa, China,
India, Peru, and Mexico, and despite it is widespread globally, several countries in Western and

Northern Europe, Canada, Japan, Australia, and New Zealand have free status (Quinn et al, 2011).

The main clinical sign of brucellosis in infected animals is abortion, which usually happen only once
during the last trimester of pregnancy (Quinn et al, 2011). Infected animals may have subsequent
successful pregnancies but continue to shed large numbers of bacteria in the birth fluids, milk, vaginal

and uterine discharge etc (Diagram 1).

Among non-sporulating bacteria Brucella spp. are most resistant bacteria that persist for prolonged
periods in the environment. Brucella spp. can be transmitted by the digestive route, and can infect
animals and humans through skin abrasions, through mucous membranes and inhalation (Quinn et al,
2011).

Brucellosis caused by B. melitensis, B. abortus and B. suis is a highly infectious zoonosis disease,

however, other Brucella spp also have zoonotic potential (Wareth et al, 2019). Occupational exposure
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represents an important risk factor: and veterinarians, farmers, butchers, and laboratory workers are at
high risk to infection (Quinn et al, 2011, Wareth et al, 2019).

Important indicators for presence of brucellosis are a) abortion storm in animals and b) human cases,
but its confirmation is made through laboratory diagnosis based on serological tests, isolation and
identification the bacteria and detection of Brucella nucleic acid. National control programmes may
adopt the most appropriate control strategy according to specific circumstances (Diagram 2). In
brucellosis-free countries/regions it is important to prevent the introduction of the infection, and this
could be achieved by application of serological surveillance and biosecurity measures (EFSA, 2015,
Bruce et al, 2014). The policy in endemic areas depends on prevalence rates; if prevalence rate is high,
vaccination is a recommended approach accompanied with complementary measures. Standard
vaccines for cattle are B. abortus S19 and B. abortus RB51 vaccinal strains, while B. melitensis Rev 1
strain remains the standard vaccine for sheep and goats (EFSA, 2015, Quinn et al, 2011, Garin-Bastuji
et al, 2006). The B. melitensis Rev 1 vaccine strains can be injected subcutaneous but is recommended
via the intra-conjunctival route because its desirable advantages: the protective immune response is
like subcutaneous injection; the antibody titre declines rapidly, and the bacterial vaccine strain is not
shed in milk. In the countries/regions where the prevalence is low, or after control programmes have
reduced infection rates, a test and slaughter approach may be used until the disease is eradicated.
Control of Brucella infection in animals prevents human brucellosis: milk pasteurisation is an
important measure to minimize the risk of infection to humans (EFSA, 2015, Bruce et al, 2014, Quinn
et al, 2011, Garin-Bastuji et al, 2006).

Caprine and ovine Brucellosis

Sheep and goats in Albania represent an important sector of livestock, however, some endemic disease
interfere with development of the sector. Brucellosis in small ruminants in Albania was widespread
with prevalence varying from region to region. In the absence of sustained surveillance during 1990-
2004, there was anecdotal evidence that the disease spread to all regions, including districts and areas
considered to be free. The veterinary directory decided in 2011 to draft and enforced a national
brucellosis control programme in 2012 when the first mass vaccination campaign was implemented.
The mass vaccination campaigns were repeated in subsequent year (2013) and for year later (2017).
According to the adopted strategy, from 2014 onwards (excluding 2017) the brucellosis control
programme in small ruminants was continued by vaccination of replacement animals only. Post
vaccination monitoring (PVM) was implemented to assess the efficacy of vaccination (Fero et al,
2019).
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Bovine brucellosis

Despite that majority of cattle management systems in Albania are not intensive, nevertheless dairy
cattle form a most important sector for milk production. Most herds have only one or two animals per
holding producing milk for households. Animals are commonly bought and sold at livestock markets,
which are largely uncontrolled, or directly from farm to farm. Unauthorized movement of cattle and
buying animals of unknown health status are the predominant sources of infection in the introduction
of brucellosis in previously Brucella-free holdings (Fero et al, 2019). In March 2016 commenced
implementation national programme to control bovine brucellosis in commercial dairy herds. The
Bovine Brucellosis Control Programme (BBCP) was based on active surveillance by employing
repeated quarterly bulk milk ring testing (MRT). Individual animal testing was conducted in all
positive herds (MRT positive), after which the standard control measures including slaughtering of
positive and in-contact animals and cleaning and disinfection were implemented. The results of the
implementation of the BBCP indicated approximately 2% prevalence (Wareth et al, 2019). The study
survey in small size dairy herds in one important district, indicate a very good epidemiological
situation, where no positive animals/herds were detected. The situation in beef cattle (which a small
cattle subpopulation) is not encourage and both herd and individual level was high (Ferro et al, 2020).
This epidemiological situation indicates that there is not feasible one national control strategy for all
either cattle subpopulation and or districts (Fero et al, 2019).  Among several strategies, however,
each country has specific circumstances that must considered before approving any control
programme. Control of brucellosis is a multidisciplinary activity involving a range of public
institutions, in particular the public health authority and authority responsible for food safety; their
contributions are essential for effective control. The Ministry of Agriculture plays a lead role in

coordination of the activities towards achieving the goal of control and eradication.

The highest priority for bovine brucellosis is the adoption of the most appropriate control approach
adjusted to the local epidemiological conditions. The epidemiological situation in dairy herds seems to
be favourable. Effective control requires full enforcement of the control measures, which will result in
rapid elimination of the infection from bovine population, including enforcement of preventive
measures to keep the bovine population free of the infection. The high prevalence in beef herds, in best
experts’ opinion, suggested control approach is by mass vaccination, using of intra-conjunctival S19
(recent introduced vaccine) is most appropriate. The encouraging trend of the decreasing number of
human cases achieved by mass vaccination must be maintained and further improved by strict
enforcement of veterinary public health measures. Human cases have to be investigated jointly by
veterinary authorities, Public Health Authority and National Food Authority to establish
epidemiological links between humans and animals, to assess the risk of transmission of infection by
food and to assure that all measures in relation to food safety are in place. There is a need to introduce

new diagnostic methods such as gel diffusion precipitation test and Fluorescence Polarisation Assay
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(FPA), which are important for the differentiation of vaccinated and infected animals (Fero et al,
2019).

Human brucellosis in Albania

Human brucellosis in Albania was reported 96 years ago, while the positive results of Brucella DNA
in human bones suggested that brucellosis has been endemic since at least the Middle Ages (Mutolo et
al, 2012). The incidence of human cases reflects the prevalence of disease in the animal population
and there are recorded very different incidence rate. In 1990, when democracy emerged in Albania the
incidence was at a comparatively low level i.e., 1.6 cases per 100,000 inhabitants (Alla&Bino, 2014).
In 2004, the incidence was reported to be at 38 per 100,000 inhabitants, in 2011 the incidence dropped
to 11.7 per 100,000 inhabitants again when mass vaccination of small ruminants started in 2012. In
2019, the number of cases reported only 24 human cases annually. Diagram 3 indicates the difference
of human brucellosis incidence dropped. There is a significant difference before and after the control

programs of brucellosis in both large and small domestic ruminants commenced.

Despite the knowledge in epidemiology of brucellosis there are identified several needs and different
study projects are running for better understanding the transmission of infection from animals and
their products to human population. One health philosophy may be an appropriate approach.
Developing better diagnostic methodology which not only detect precisely infected/healthy animals
but detect also recovered animals and vaccinated animals from infectious animals. In addition,
improving vaccine safety, vaccine potency and developing vaccines which are compatible with

surveillance program.
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Diagram 1 — The main excretion and transmission route of Brucella abortus and Brucella melitensis in animals
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Rest and Treadmill Endoscopic Findings in Race Horses Presented For Poor

Performance

Francesco FERRUCCI

Large Animal Hospital, Equine Internal Medicine Unit, Universita degli Studi di Milano, Italy
Practical Application

High speed treadmill endoscopy represents an extremely valuable procedure which should be included
in any diagnostic protocol for the evaluation of poor performance in race horses. It allows
establishment of the clinical significance of abnormalities observed at rest and/or detection of the
presence of dynamic upper airway obstructions and can be helpful in ruling out upper airway

obstruction as the cause of poor performance in uncertain cases.
Introduction

Several upper airway disorders may affect the ability of equine athletes to sustain high speed for a
given period of time, and the complaint for poor performance may range from a slight increase in
racing times up to a dramatic reduction in speed during a competition. Upper airway obstruction may
be related to several disorders such as dorsal displacement of the soft palate (DDSP), mono- or
bilateral vocal cord collapse, epiglottic entrapment (EE), dynamic pharyngeal collapse (DPC) and
axial deviation of the aryepiglottic folds (ADAF) (Morris and Seeherman, 1990; Kannegieter and
Dore, 1995; Davidson and Martin, 2003; Lane, 2006; Strand et al., 2012). Although endoscopy at rest
may allow one to identify an upper airway disorder in some cases, the presence of an abnormality at
rest does not necessarily indicate a clinical problem. On the other hand, the absence of abnormalities at
rest does not rule out a dynamic upper airway disorder, which may only be present during strenuous
exercise (Lumsden et al., 1995). Thus, when a dynamic upper airway disorder is suspected, or when
the clinical significance of an abnormality observed at rest has to be evaluated, it may be necessary to

resort to high speed treadmill endoscopy for a definite diagnosis.
Materials and Methods

Before performing treadmill endoscopy, each patient undergoes a thorough physical examination,
routine laboratory evaluation and upper airway endoscopy at rest, without sedation. The horses are
then acclimatized to work on a high speed treadmill (SATO-I) by two daily training sessions, for a
total of four sessions in two days (Hodgson and Rose, 1994). All horses are tacked with the same
harness used for racing and a heart rate meter (Polar Horsetrainer) is used to determine heart rate (HR)
during exercise at different speeds. On day three treadmill endoscopy is performed. After a warm up

of 4 minutes walk (1.5 m/s) and 5 minutes trot (4.5 m/s for Thoroughbreds and 6 m/s for
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Standardbreds) with 3° slope for Standardbreds and 6° slope for Thoroughbreds, a videoendoscope
(ETM PVG-325) is introduced into the nasopharynx and held in position with velcro straps. A
microphone is fixed to the endoscope close to the nostril in order to record respiratory noises during
exercise. The treadmill is then rapidly accelerated up to the selected speed, corresponding to maximal
HR (= 220 bpm), for a distance ranging from 1600 m to 2100 m or until the horse is no longer able to
maintain the belt speed. Laryngoscopic images are visualised on a monitor (Sony PVM-14N5E) and
recorded on a hard disk for later slow-motion analysis and storage.

Results
Endoscopy at rest

54 % of patients with poor performance show one or more abnormalities at rest (Ferrucci et al., 2004).
In 30 % of the horses, endoscopy at rest shows different degrees of asyncrony in arytenoid cartilage
movements (Recurrent laryngeal neuropathy, RLN). Transient DDSP at rest is present in 15 % of
patients. In 11.5 % of cases there is a flaccid epiglottis, 4.6 % presents pharyngeal spasm, 2.3 % has
ulceration of the free margin of the soft palate, 1.1 % has epiglottic entrapment and 1.1 % has rostral

displacement of the palatopharyngeal arch (RDPA).
Treadmill endoscopy

Treadmill endoscopy shows dynamic upper airway abnormalities in 61 % of patients with poor
performance (Ferrucci et al., 2004). Persistent dynamic DDSP is detected in 34.5 % of horses; in one
third of these horses, DDSP is associated with other disorders, such as flutter of the aryepiglottic folds,
EE, RLN and and DPC. Severe RLN, varying in degree from Ill to IV according to Hackett et al.
(1991), is detected in 7 % of the cases. In all cases endoscopy at rest showed the presence of RLN
although at a lower degree when compared with endoscopy under dynamic conditions. 19.5 % of the
horses has vibration of the aryepiglottic folds or ADAF; 5.7 % of horses has DPC; 3.4 % has EE.

Conclusions

Although upper airway abnormalities are frequently detected both at rest and during treadmill exercise
there is poor correspondence between the two situations. Only 21% of horses were normal both at rest
and during strenuous exercise. Therefore, endoscopy at rest alone would not have been sufficient to
make a diagnosis in most horses, and could have been misleading in some cases. In fact, even though
an elevated number of horses (30 %) had asyncronous, even pronounced, arytenoid movements at rest,
the incomplete abduction worsened dramatically during strenuous exercise only in 7 % of cases. In the
other horses both arytenoid cartilages were maintained in a completely abducted position during the
whole treadmill session. Furthermore, only a few horses affected with persistent dynamic DDSP had

shown the transient abnormality at rest. In addition, there are several other dynamic upper airway
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disorders, such as DPC, ADAF, flutter of the aryepiglottic and vocal folds (Kannegieter and Dore,
1995; Parente, 1997; Roberts, 2000), which may only be detected under dynamic conditions.

The results obtained substantially agree with those reported by other workers as far as the prevalence
of dynamic upper airway obstruction is concerned: DDSP shows the higher incidence (34.5 %),
particularly in Standardbreds, and may be associated with other abnormalities, such as flutter of the
aryepiglottic folds and 4" branchial arch defect (Lane, 1993). Vibration of the aryepiglottic folds and
ADAF were frequently observed (19.5 %), although the significance was unclear; it usually indicates
progressive flaccidity of pharyngeal soft tissues which, in some cases led to DDSP. Epiglottid
flaccidity at rest could also be considered as a predisposing factor to DDSP, since 60 % of horses that
had this abnormality at rest showed DDSP during strenuous exercise. The prevalence of RLN was
lower than expected, considering the elevated number of horses that had altered arytenoid motility at
rest.

References

Davidson, E.J. and Martin, B.B., 2003. Diagnosis of upper respiratory tract diseases in the performance horse.
Vet. Clin. Na. A. (Equine Pract.), 19:1, 51-62.

Ferrucci, F., Zucca, E., Croci, C., Di Fabio, V. and Ferro, E. 2004. Rest and treadmill endoscopic findings in 87
race horses presented for poor performance. In: The Elite Race and Endurance Horse, Conference on Equine
Sports Medicine and Science, Ed: Arno Lindner, CESMAS. pp 133-136.

Hackett, R.P., Ducharme, N.G., Fubini, S.L., Erb, H.N., 1991. The reliability of endoscopic examination in

assessment of arytenoid cartilage movement in horses. Veterinary Surgery, 20, 174-179.

Hodgson, D.R., Rose, R.J., 1994. Clinical exercise testing. In: D.R. Hodgson and R.J. Rose (eds), The athletic
horse, W.B. Saunders, Philadelphia, 1994, 247-248.

Kannegieter N.J., Dore, M.L., 1995. Endoscopy of the upper respiratory tract during treadmill exercise: a clinical
study of 100 horses. Australian Veterinary Journal, 72, 101-107.

Lane, J.G., 1993. Fourth branchial arch defects. Proceedings of the Bain-Fallon memorial Lecture, Canberra,
Australia, 1993.

Lane, J.G., Bladon, B., Little, D.M., Naylor, J.R. and Franklin, S.H. 2006. Dynamic obstructions of the equine
upper respiratory tract. Part 1: observations during high-speed treadmill endoscopy of 600 Thoroughbred
racehorses. Equine Vet. J. 38, 393-399.

Linford, R.L., O’Brien, T.R., Wheat, J.D., Meagher, D.M., 1983. Radiographic assessment of epiglottic length
and pharyngeal and laryngeal diameters in the Thoroughbred. American Journal of Veterinary Research, 44,
1660-1666.

44



EDUVET International Veterinary Sciences Congress 25-27 JUNE 2021

Lumsden, J.M., Brown, C.M., Stick, J.A., Godber, L.M., Caron, J.J., Derksen, F.J., Nickels, F.A., 1995. Upper
airway function in performance horses : videoendoscopy during high-speed treadmill exercise. Compendium on

Continuing Education for the Practising Veterinarian, 17, 1134-1143.

Morris, E.A., Seeherman, H.J., 1990. Evaluation of upper respiratory tract function during strenuous exercise in

racehorses. Journal of the American Veterinary Medical Association, 196, 431-438.

Roberts C., 2000. Treadmill assessment of laryngeal function. Proceedings of the 39" B.E.V.A. Congress,
Birmingham, 2000, 88-89.

Parente, E.J., 1997. Treadmill endoscopy. In J.L. Traub-Dargatz and C.M. Brown (eds) , Equine endoscopy,
Mosby, St. Louis, 1997, 106-116.

Strand, E., Fjordbakk, C.T., Sundberg, K., Spangen, L., Lunde, H. and Hanche-Olsen, S. 2012. Relative
prevalence of upper respiratory tract obstructive disorders in two breeds of harness racehorses (185 cases: 1998-
2006). Equine Vet. J. 44, 518-523

45



EDUVET International Veterinary Sciences Congress 25-27 JUNE 2021

Surgical Approach to End Stage of Otitis in Dogs and Cats
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Summary

In this presentation, diagnosis of otitis and surgical approaches to end stage of otitis in dog
and cats were evaluated.
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Infertility of Horses-Stallion Perspective
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Summary

Breeding stallions are selected based on their performance results, exterior and pedigree. Although the
use of individual stallions is sometimes conditioned by fashion or other preferences of the mare owner,
in any case the animals are selected very rigorously and therefore very valuable. The need to enable
them at the same time long-term usage in both sport and breeding, today is facilitated by the
application of various ARTs methods (ART-assisted reproduction techniques). Complete system is
revolutionary since it erases time and distance limitations. Semen could be stored indefinitely in
frozen state and also shipped globally as chilled state since modern freight forwarding service enables
transcontinental transport of chilled sperm and thus facilitates and simplifies the procedures of
insemination of mares.. All of this increases the selection pressure on the most wanted stallions, so
from year to year the need for the introduction of genetic tests for various inherited diseases such as
WFFS (weak fragile foal syndrome) is growing. Genetic tests in particular are carried out a lot in
horses bred in pure blood and ART is applied to them (e.g. Arabian purebreds) while in warm-blooded
animals this is less pronounced, but all the more necessary. In the same time rapid spread of
microorganisms capable to survive in frozen or chilled semen like CEM or EVA are major biosecurity
concerns in equine industry and breeding. Protocols for maintaining the reproductive health of
breeding stallions depend on their primary purpose, breed characteristics as well as internationally
regulated regulations governing their health, welfare and usage (eg FEI Veterinary Regulations, HBLB
Codes of Practice, General Regulations of the Croatian Equestrian Federation, etc.). Since fertility of
particular stallion is individual variable with high impact on breeding for popuular one, stallion
perspective of infertility is so important, although often neglected. The reproductive health of breeding
stallions can be described as a concern for health and well-being horses in general, especially the
health of the locomotor system and the preservation of fertility in terms of preventive biosecurity
measures (vaccinations, deworming, etc.) and control (development, spermiogram, andrological

examination, various serological and genetic tests, etc.)

Keywords: Assisted reproduction techniques, breeding stallion, reproductive health, preservation of

fertility
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Congestive Heart Failure (CHF) Diagnosis and Management
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Summary

Congestive heart failure (CHF) is a clinical syndrome characterized by congestion, oedema and/or
poor peripheral perfusion. Severe heart failure produces a marked reduction in cardiac output and
systemic hypotension may be present. To maintain blood pressure a series of vascular, hormonal,
neural, and renal adaptations occur. Chronically activated, these compensations are considered
maladaptive, and include remodeling of the heart, activation of the sympathetic nervous system and
tachycardia, release of vasoconstricting sodium-retaining hormones, increased activity of endothelial
vasoconstrictors, and kidney retention of sodium and water. Epidemiologically, CHF is relatively
uncommon in horses and may be cause by pericardial effusion, cardiac chamber dilation, valvular
lesions, or cardiac malformation. Clinical signs may vary and depend on the specific lesion and its
location. Tachypnoea or coughing may be observed when the left side of the heart is involved and/or
venous distention, jugular pulsation, and subcutaneous oedema in case of right-sided CHF.
Electrocardiography, echocardiography, thoracic and abdominal ultrasound may be very useful in
diagnosis. Although long-term prognosis for equine CHF is poor unless the primary cause can be
corrected, horses are treated more commonly than previously. There are no data to recommend any
specific therapy for the management of horses with asymptomatic heart disease, or information on
whether any such interventions would reduce the progression of disease or have added benefit, as
demonstrated in dogs with mitral valve disease. However, the value of preventive therapy in the horse
may develop a robust evidence base in the future. The principles of CHF treatment useful to restore

stroke volume, reduce preload, and afterload will be reviewed.
Keywords: Congestive heart failure, echocardiography, horse, treatment
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Adrenal Gland Diseases in Dogs and Cats
lvana KIS
University of Zagreb, Faculty of Veterinary Medicine, Croatia

In clinical endocrinology of dogs and cats, the diseases of adrenal glands have undoubted significance.
Due to their complex and varied clinical presentations and many available diagnostic tests, they still
present a diagnostic challenge in small animal internal medicine. Adrenal glands in dogs and cats are
composed of the inner medulla and the outer cortex. The hormones produced in the cortex,
corticosteroids, are involved in the control of water and electrolites as well as the metabolism of
carbohydrates, proteins and lipids, and are essential for the maintenance of life.

In this lecture, naturally occuring hyperadrenocorticism (ie. Cushing's disease) and
hypoadrenocorticism (ie. Addison's disease) in dogs and cats will be presented through a short review
of their aetiology, clinical and laboratory manifestations, diagnostics and therapy. The focus will be
put on the canine hyperadrenocorticism and hypoadrenocorticism, and at the end of the lecture, the
feline primary hyperaldosteronism (ie. Conn's syndrome) will be presented as an underdiagnosed

disease of yet unknown significance in feline medicine.

Hyperadrenocorticism is one of the most common endocrine disorders in dogs and is characterized by
a chronically increased circulating cortisol concentration which causes both physical and biochemical
changes. The clinical presentation in most cases consists of an almost pathognomonic constellation of
clinical signs (polyuria/polydipsia, polyphagia, muscle wasting, ,,potbelly®, thinning of the skin and
bilaterally symmetrical alopecia), but the more subtle cases of Cushing's syndrome can be difficult to
diagnose. The disease has an insidious onset and is slowly progressive, but, in a few cases, clinical
signs may be intermittent, with periods of remission and relapse, whereas in some dogs there may be
an apparent rapid onset and progression of clinical signs. Thus, making a diagnosis requires
considerable clinical insight. The naturally occuring disease can be caused by oversecretion of
adrenocorticotropic hormone from a pituitary abnormality or the result of a primary adrenocortical
tumor. A presumptive diagnosis can be made from clinical signs, physical examination, routine
laboratory tests, and diagnostic imaging findings, but the diagnosis must be confirmed by hormonal
assay. Pituitary dependent hyperadrenocorticism can be treated by irradiation, surgically with
transsphenoidal  hypophysectomy or  medically  with  trilostane.  Adrenal  dependent
hyperadrenocorticism can be treated surgically, with mitotane or trilostane. Treatment with trilostane
has become the medical treatment of choice. In cats the disease is rare to uncommon, more difficult to

diagnose and treat and therefore usually has a much less favourable prognosis.

Naturally occuring canine hypoadrenocorticism is a rare to uncommon disease usually caused by

immune-mediated destruction of adrenal cortex, enzyme inhibition, drug-induced adrenocortical
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necrosis or infiltrative processes. There are some breeds with suspected or proven heritability (eg.
Standard Poodles and Nova Scottia Duck Tolling Retrevers) in which the disease appears in
significantly higher frequency. In the most common form of the disease, patients have both
mineralocorticoid and glucocorticoid deficiency, much less common is the form (atypical
hypoadrenocorticism) without electrolyte changes and with just signs of cortisol deficiency. Dogs with
hypoadrenocorticism can be presented with a history of waxing and waning of varied clinical signs,
sometimes with quite long periods of apparent normality. Clinical signs include from gastrointestinal
signs, through ,,being unwell®, apathic or weak up to acute life-threatening collapse. As the disease has
many different presentation it is often called ,,the great pretender. Clinicians have to maintain high
level of suspicion for this disease, and with increased testing it may prove no to be as rare as we
suspected up till recently. The ACTH-stimulation test is required for establishing a definitive
diagnosis. Treatment is divided into two forms: emergency and maintenance therapy. In the
emergency treatment, the efforts are aimed at correcting hypovolemia, hiperkalemia, hpoglycemia and
metabolic acidosis. Maintenance therapy includes replacement of glucocorticoids (prednisolone) and,
in most patients, mineralocorticoids (desoxycorticosteron pivalate or fludrocortisone) too. The
prognosis for patients diagnosed in a timely manner is excellent. The disease in cats is extremely rare

but if diagnosed on time the prognosis is also excellent.

Primary hyperaldosteronism in cats, or so-called Conn's syndrome, is a rare disease, but still the most
common adrenocortical disorder in cats. The disease is caused by bilateral idiopathic nodular
hyperplasia of the zona glomerulosa or by unilateral or bilateral adenoma or adenocarcinoma. The
disease affects middle-aged to older cats, and most common signs come from hypokalemia (muscle
weakness) and/or from increased blood pressure (acute blindnes). In this disease establishing a
definitive diagnosis can be challenging, and the disease should be considered in any cat with
hypertension with hypokalemia or if an adrenal mass is discovered in diagnostic imaging.
Confirmation of the diagnosis can be established by obtaining high values of aldosterone in the face of
hypokalemia, but the best screening test is the ratio of pasma aldosterone concentration to plasma
renin activity. Treatment options include laparoscopic unilateral adrenalectomy as the treatment of
choice for unilateral tumors, and in other cases, medical therapy aimed at maintenance of the normal

potassium concentration and at reducing hypertension.
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New Diagnostic Approaches in Zoonotic Diseases
Ozlem BUYUKTANIR YAS

Istinye University, Faculty of Medicine, Department of Microbiology and Clinical Microbiology, Istanbul,
Turkey

Summary

In One Health concept, human health and animal health are evaluated together. Zoonoses are diseases
that can be transmitted from animals to humans. Sixty percent of existing infectious diseases and 75%
of the emerging infectious diseases are zoonoses. They are caused by a wide range of pathogenic
bacteria, viruses, parasites and fungi. Some of the examples of the endemic zoonoses agents are
Bacillus anthracis, Brucella spp; emerging zoonoses agents are pandemic influenza HIN1 20009,
Avian influenza (H5N1) and (H7N9); vector borne zoonoses agents are Borrelia burgdorferi sensu
lato that cause Lyme disease, Anaplasma phagocytophilum, Tick-borne encephalitis virus (TBEV).
Accurate diagnosis and timely treatment of zoonotic diseases is vital, because they are the cause of
major public health problems all around the world. Some of them can cause death if not diagnosed and
are untreated. Zoonotic diseases also can hamper production and trade of animal products and cause
economical loss. Culture-dependent direct and immuno-diagnostic indirect detection methods have
been developed to diagnose zoonotic diseases. The laboratory diagnosis are carried out traditionally by
microscopy, isolation and identification of the pathogen by culture and biochemical tests. Matrix-
assisted laser-desorption-ionisation time- of-flight mass spectrometry (MALDI-TOF-MS) are
routinely used to identify cultured pathogens. Nucleic acid amplification techniques following the
culture or from the clinical specimens are commonly used, improving the diagnostic efficiency. DNA
hybridization, Real Time PCR, quantitative PCR (qPCR), multiplex PCR, reverse transcriptase PCR,
restriction fragment length polymorphism analysis (RFLP), sequencing, DNA microarrays, digital
PCR and Loop-mediated isothermal amplification (LAMP) have been used in diagnostics of various
zoonotic diseases. For molecular typing of the microorganisms, typing methods such as multilocus
enzyme typing (MLEE), multilocus sequence typing (MLST), Multi-locus variable-number tandem
repeat analysis (MLVA) or single nucleotide polymorphism (SNP) have been used. Metagenomics-
Next generation sequencing (NGS) based on genome sequences of different microorganisms from a
microbial community have been developed for detection of the microorganisms that cannot be
detected with routine methods and for the unculturable microorganisms. The immuno-diagnostic tests
are based on detection of humoral immune response such as; ELISA, IFAT, magnetic bead multi
analyte assays, rapid immunochromatographic tests or detection of cellular immune response such as
ELISPOT. In this presentation, new laboratory diagnostic approaches in zoonotic diseases for human
and domestic animals and their efficiency will be discussed focusing on selected zoonotic infectious

diseases.

Keywords: Zoonotic diseases, new diagnostic tests
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Zoonotik Hastaliklarda Yeni Tam Yaklasimlar:
Ozlem BUYUKTANIR YAS
Istinye Universitesi, T1p Fakiiltesi, Mikrobiyoloji ve Klinik Mikrobiyoloji Anabilim Dali, Istanbul, Tiirkiye
Ozet

Tek Saghk konseptinde insan sagligi ve hayvan saghign birlikte degerlendirilir. Zoonozlar,
hayvanlardan insanlara bulagabilen hastaliklardir. Mevcut enfeksiyon hastaliklarin yilizde altmisi ve
yeni ortaya ¢ikan enfeksiyon hastaliklarin yilizde 75'i zoonozlardir. Bu hastaliklara ¢ok cesitli patojenik
bakteriler, viriisler, parazitler ve mantarlar neden olur. Zoonoz etkenlerine verilebilecek ornekler
sunlardir: Endemik zoonozlar, 6rn; Bacillus anthracis, Brucella spp; yeni ortaya ¢ikan zoonoz
etkenleri, orn; pandemik influenza HIN1 2009, Avian influenza (H5N1) ve (H7N9); vektor kaynakli
zoonoz etkenleri, 6rn; Lyme hastaligina neden olan Borrelia burgdorferi sensu lato, Anaplasma
phagocytophilum, Kene kaynakli ensefalit virtisit (TBEV). Zoonotik hastaliklarin dogru teshisi ve
zamaninda tedavisi hayati 6nem tasimaktadir, ¢iinkii bunlar tiim diinyada Onemli halk saglig
sorunlarina yolagmaktadir. Bir kismi teshis edilemez ve tedavi edilmezse, Oliimle sonuglanan
hastaliklara neden olabilir. Zoonotik hastaliklar ayrica hayvansal {iriinlerin iiretimini ve ticaretini
engelleyebilir ve ekonomik kayiplara neden olabilir. Zoonotik hastaliklar1 teshis etmek igin kiiltiire
dayali-dogrudan ve immiinodiagnostik-dolayli tespit yontemleri gelistirilmistir. Laboratuvar teshisi
geleneksel olarak mikroskopi, kiiltiirde patojenin izolasyonu ve biyokimyasal testlerle tanimlanmasi
ile gerceklestirilir. Matris Destekli Lazer Desorpsiyon lIyonizasyonu-Ugus Zamanli-Kiitle
Spektrometresi (MALDI-TOF-MS), kiiltiirde {iretilmis patojenleri tamimlamak i¢in rutin tanida
kullanilmaktadir. Kiiltlir veya klinik drnekler ile yapilan niikleik asit amplifikasyon teknikleri yaygin
olarak kullanilmaktadir ve bu da tanisal verimliligi artirmaktadir. DNA hibridizasyonu, Gergek
Zamanli PZR, Kantitatif PZR, multipleks PZR, Ters Transkriptaz PZR, restriksiyon fragman uzunlugu
polimorfizmi analizi (RFLP), sekans analizi ve DNA mikroarray, dijital PZR, dongii aracili izotermal
amplifikasyon =~ (LAMP), ¢gesitli ~ zoonotik  hastaliklarin  teshisinde  kullanilmaktadir.
Mikroorganizmalarin molekiiler tiplendirmesi ig¢in multilokus enzim tiplendirmesi (MLEE),
multilokus dizi tiplendirmesi (MLST), multi-lokus degisken sayi-tekrar analizi (MLVA) veya tek
niikleotid polimorfizmi (SNP) gibi tiplendirme yontemleri kullanilmaktadir. Metagenomik-Yeni Nesil
Dizileme (NGS) yontemi, bir mikrobiyal toplulukta yeralan farklt mikroorganizmalarin genom
dizilerine dayalidir ve rutin yontemlerle tespit edilemeyen mikroorganizmalarin ve kiiltiirde
iiretilemeyen mikroorganizmalarin tespiti igin gelistirilmistir. Immiinodiagnostik testler, hiimoral
immiin yanitin saptanmasina dayali olan ELISA, IFAT, manyetik boncuk coklu analit testleri, hizl
immiinokromatografik testler veya hiicresel immiin yanitin tespitine yonelik ELISPOT gibi testlerden
olusmaktadir. Bu sunumda, insanlarda ve evcil hayvanlarda zoonotik hastaliklarin tanisinda
kullanilmakta olan yeni laboratuvar tan1 yaklagimlar1 ve bunlarin etkinlikleri, baz1 zoonotik enfeksiyon

hastaliklar1 baz alinarak tartisilacaktir. Anahtar kelimeler: Zoonotik hastaliklar, yeni tani testleri
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Echocardiography in Most Common Canine and Feline Cardiac Diseases
Mara BAGARDI
University of Milan - University Veterinary Teaching Hospital — Lodi, Italy
Summary

Echocardiography has become an indispensable tool in the specialty practice of veterinary cardiology.
The Specialty of Cardiology of the American College of Veterinary Internal Medicine (ACVIM) has
recognized the need to adopt profession-wide standards for nomenclature, display and recording,
interpretation, communication, and publication of images obtained using this technology. Accordingly,
a committee, composed of experienced veterinary cardiac ultrasonographers, was formed to produce a
report of recommendations for standards in veterinary echocardiography.

The presentation “Echocardiography in most common canine and feline cardiac diseases” provides
information about the most common canine and feline acquired and congenital heart disease, which
each clinician most likely has to manage in daily clinical practice (canine myxomatous mitral valve
disease, dilated cardiomyopathy, congenital heart diseases, pulmonary hypertension, and feline
cardiomyopathies), explaining which are the patients for which it is indicated the use of an
echocardiographic examination. Furthermore, the presentation resumes the main key points of the
echocardiographic standard examination and then present some clinical cases, some hints to their
correct clinical and therapeutic approach and their ultrasound appearance.
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Tooth Preservation with Endodontic Therapies in Equine Dentistry

Tibor Akos HEVESI

Equine Rehabilitation and Healthcare Service, Kaposvar, Hungary

In this presentation, the tooth preservation with endodontic therapies in equine dentistry was

evaluated.
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Equine Myopathies: Current Classification, Diagnosis and Therapeutic Approach

Giovanni STANCARI

Equine Sports Medicine Laboratory “Franco Tradati”, Department of Veterinary Medicine, Universita degli
Studi di Milano, Italy

Summary

Horses are superb athletes and their powerful musculature is the system that allows them to perform
physical activities, including running or jumping, at a level that surpasses most other animals of

similar body size.

The horse’s skeletal musculature is highly physically adapted. Relative to other species, it has a
greater muscle mass relative to body weight (BW), which can reach 55% in Thoroughbred. The
activity of this impressive muscular mass is permitted by large intramuscular stores of energy
substrates (glycogen in particular, which can reach 2% BW), a high global mitochondrial volume, a
high proportion of fast-twitch muscle fibers with shortening velocities greater than would be expected

for an animal of this size.

From an energetically point of view, exercise is fundamentally associated with an increase in power
output achieved by contraction of muscles and associated to an increase metabolic rate, which is
characterized by a continuous consumption and replace of energy stored in adenosine triphosphate
(ATP). Thus, muscular movement requires the transformation of chemical energy stored in metabolic
substrates to the kinetic energy of muscular contraction. All pathways integral to energy supply are
concerned with the ultimate production of adenosine triphosphate (ATP), the final carrier of energy
“packages” utilized by muscles for contraction. There’s a finite store of energy inside the muscle, in
the form of creatine phosphate and ATP, which are sufficient to restore the highly energetic phosphate
group, but permitting to maintain muscular activity for only a few seconds. Therefore, for continuous
muscular exertion, it is necessary to resynthesize ATP, and this is done by the pathways of aerobic
(oxidative) and anaerobic phosphorylation. The first, a more efficient process, is related to oxygen
availability. It’s the primarily energetic pathway at a submaximal intensity of exercise, and use
glucose (from muscular glycogen) and lipids as substrate. In any event, their oxidation converges at
the level of the tricarboxylic acid cycle, and this implies availability of glucose for a complete lipid
oxidation. When the intensity of exercise rises, the aerobic pathway is integrated by the anaerobically
one which instead use only glucose as fuel. This pathway produces a metabolic derivate (i.e. lactic

acid), which is the most important cause of peripherally fatigue during maximal exercise.

The energetic pathways are dependent to the exercise intensity, which moreover imply a different

recruitment of muscular fiber. The latter possess different characteristics of velocity of contraction
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(slow: type 1; fast: type 2 AJAX/ X), and metabolic capacity which can range from primarily aerobic
(type 1) to anaerobic (type 2X). The predominantly type of fiber is genetically transmitted and is
related to athletic performance in the different equine discipline. Several factors can stimulate the
differentiation of the fiber, and training is one of the most important.

Exercise could be an important cause of increase muscle protein breakdown and, in some cases, can
directly induce muscle damage. In fact, muscle can be exposed to several insults: traumatic, ischemic,
exercise-induced or due to underlying disease. These share a common final pathway that leads to cell
death—aberrant calcium cycling. Particularly, the latter induces: activation of enzyme (protease),
impair energy production (mitochondrial function) and chemotaxis of neutrophils with subsequent
inflammatory response. Hopefully, muscles possess a remarkable regenerative capacity primarily due
to presence of stem cells in the basal membrane. These cells, activated by muscular damage, can
produce a complete restitutio ad integrum of the damaged fibers.

In the acute phase of muscular damage horses present clinical signs, related to inflammation and pain,
which can include: profuse sweating, tachycardia and tachypnea, reluctance to move, stiff gait,
muscular pain by palpation and production of pigmented urine. In chronic cases history can report
poor performance and intermittent sign of stiffness post exercise and the clinical examination only
signs of muscular atrophy. The diagnostic approach is integrated by complementary evaluation
including: serum biochemistry (CK, AST), muscular biopsy, electromyography (EMG), muscular
ultrasonography, thermography, nuclear scintigraphy and genetic tests.

The myopathies are classified in exertional or nonexertional disorders. The first group include
sporadic and chronic forms. The first are caused by focal or generalized trauma to muscle, dietary
imbalances that affect muscle function, and exercise performed beyond any training adaptation or to
the point of exhaustion. Diagnosis is obtained by history, clinical examination and result of ancillary
tests. Treatment protocol for the acute phase include: rest, fluid therapy (large volumes of isotonic

fluid), analgesics (a 2 agonist, opioids), and Acepromazine.

The chronic group of exertional disorders include forms such as: recurrent exertional rhabdomyolysis
(RER), polysaccharide storage myopathy (PSSM or EPSM) type 1 and 2, myofibrillar myopathy
(MFM).

RER is reported in 5-10% of Thoroughbred and Standardbred racehorses and more recently described
in Arabian and Warmblood horses. Its pathogenesis is not perfectly clarified; some authors suggest a
genetic basis at least for Thoroughbred. There is strong evidence that RER relates to abnormalities of

skeletal muscle calcium regulation.

PSSM 1 has high prevalence in Quarter Horse and related breed, Belgian and Percherons draft horses.

Affected animals present an alteration of glycogen synthase 1 gene (GYS1) and, in more severe cases,
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of RYR1 gene encoding the calcium release channel of the skeletal muscle sarcoplasmic reticulum.
These genetic alterations cause an intramuscular accumulation of amylase-resistant glycogen, and an

impairment of the cellular energy production with subsequent rhabdomyolysis.

PSSM 2 is reported in Warmblood horses, Thoroughbred, Standardbred, Morgans and Icelandinc
Horses. The muscular problem is not related to genetic disorders. In this subject it is possible to

identify, by means of muscular biopsy, an abnormal accumulation of amylase-sensitive glycogen.

MFM was recently identified in Arabian and Warmblood horses. The disorder shows characteristics
suggestive of disturbed oxidative processes. No scientifically validated genetic test is available, and
diagnosis currently relies on muscle biopsy. Many affected horses show abnormal accumulations of
desmin, a cytoskeletal protein, in mature muscle fibers associated to aggregates of amylase-sensitive

glycogen.

In this chronic exertional myopathy, the diagnosis, in absence of acute symptoms, is frequently
obtained by muscle biopsy and genetic test (PSSM1). The objective of treatment is to prevent new
episodes, so the change of management is mandatory. This includes essentially: regular daily exercise,
change in diet (reduce carbohydrate and increase fat), electrolyte and antioxidant supplementation

(vitamin E and Selenium).

Among the nonexertional manifestation there are: Vitamin E-deficient Myopathy, and Hypoglycin

Myopathy and Immune Mediate Myositis (IMM).

Vitamin E Deficient Myopathy is related to a chronic deficiency of Vitamin E in the diet. This
manifestation seems to be a precursor of Equine Motor Neuron Disease (EMND). The clinical signs
are similar to EMND, and characterized by muscle weakness and diffuse muscle atrophy. Diagnosis is
obtained by muscle biopsy. Unlike EMND, horses with this form of disorder are remarkably

responsive to treatment with tocopherol.

Hypoglycin Myopathy is a toxic manifestation related to the assumption of Hypoglycin A. This toxic
is present in seed or young shoots of Acer species trees (Acer negundo) and the European sycamore
maple (Acer pseudoplatanus). The hepatic metabolite of Hypoglycin A (methylenecyclopropylacetic
acid or MCPA) impairs the lipid metabolic pathways, causing accumulation of fat esters which
damages muscle cell membranes and results in energy deficiency. Clinical signs include muscular
weakness, sweating, fasciculations, stiffness, tachycardia, tachypnea, recumbency, which can be
follow by collapse and death from respiratory or cardiac failure. High mortality rates are reported in
cases with overt clinical signs. Early recognition may improve the prognosis by administration of early
aggressive fluid therapy with antioxidant and antiinflammatory treatment, including dimethylsulfoxide
(DMSOQ), vitamin E, vitamin C, and NSAIDs.
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IMM affected primarily Quarter Horse and related breed, and is caused by an autosomal dominant
genetic mutation in MYH1, which encodes type 2 X myosin heavy chain. Horses present symmetric
atrophy which initially affects the topline muscles. Diagnosis of IMM has previously been made by
identifying lymphocytic infiltrates in gluteal and epaxial muscle biopsies in early stages of atrophy.
Genetic testing will soon be available to diagnose IMM in Quarter horse—related breeds. Early
identification of IMM is key to halting muscle loss administering dexamethasone (0.06 mg/kg) or
prednisolone (1 mg/kg).

Muscular disorders could impact performance of equine athlete as well as could be a cause of death in
equine species. Their prompt identification, by a thorough clinical examination and proper ancillary
diagnostic test, permit to obtain a better prognosis. In most exertional myopathy, altering diet and
exercise regimes to compensate for underlying defects is often the

best available strategy to assist the affected horses.
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The Role of Entrepreneurship Education in Veterinary Medicine
Hiroko Kawamorita
Faculty of Economics and Administrative Sciences, Ondokuz Mayis University, Samsun, Turkey
Summary

This conference paper focuses on providing insight into the role of entrepreneurship education and
how it can be practised in the area of veterinary medicine. Although entrepreneurship education has
started back in the late 1940s in the United States, it was only 30 years ago that this module began to
be taught in Europe. As a result, there are very few studies conducted in this specific field, linking the
outcome of entrepreneurship education and veterinary medicine. Relevant literature was reviewed, and
based on the findings, the author provides the suggestion on how academics can contribute to creating
a favourable environment to pursue entrepreneurial activities. The finding reveals that this study
addresses an important gap in the literature on the impact of entrepreneurial actions and the process of
opportunity recognition, which has relevance for university managers, academic entrepreneurs and
industry. The study highlights the necessity of a collaborative network that creates synergies among
different actors as one of the key success factors. An example of good practices is presented for a
better understanding of the potential and the use of synergies among EU funds in the fields of research

and innovation.

Keywords: Collaborative network, entrepreneurial education, entrepreneurial orientation, veterinary

medicine
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“Wild Animals and Wildlife Medicine” in Veterinary Education in Turkey from Past to

Present
Erdogan UZLU

Balikesir University, Faculty of Veterinary Medicine, Department of Internal Medicine, 10145,
Balikesir, Turkey

Summary

Veterinary medicine education, which started in Istanbul in 1842 in Turkey, has shown continuous
improvement due to the medical necessities seen in animal husbandry in the country and the world.
The school, which increased the number of students due to the increase in epidemics, sent its graduates
to Europe for specialization education at the beginning of the 20th century. The school, which was
moved to Ankara in 1933, increased the education period to five years and served as the only faculty
in our country until the 1970s. Ankara University Faculty of Veterinary Medicine, which has been
serving all animal health issues in our country and nearby geography throughout its past history,
established the "Aquaculture, Fisheries and Game Animals" department on May 16, 1967, which
examines animal species other than domesticated. With this established department, the first academic
perception and studies on wild animal species started. After this department, whose academic
activities ended in the 1980s for various reasons, studies on wild animals continued with the individual
efforts of academics in faculties. After a long time, the "Wildlife and Ecology Department" established
within the Afyon Kocatepe University Faculty of Veterinary Medicine became the pioneer of the new
era in our country, and this was followed by Faculty of Veterinary Medicine of Kafkas University. In
our country, "Wild animal diseases and ecology departments™ continue their activities within the body
of Istanbul University Cerrahpasa, Dicle University, Ondokuz Mayis University and Erciyes
University Veterinary Faculties. In addition to these departments in our faculties, with the joint
investments made with the Ministry of Agriculture and Forestry, General Directorate of Nature
Conservation and National Parks, five Wildlife Rescue and Rehabilitation Centers with infrastructure
compatible with the wild life of the region. These centers have been put into service at this university
campuses in the last years and these are managed by academic staff. Academic interest and
investments in this field are increasing day by day in our faculties, whose academic staff and

geography are suitable for such activities.
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Gec¢misten Giiniimiize Tiirkiye Veteriner Hekimligi Egitiminde “Yabani Hayvanlar ve
Yaban Hayati Hekimligi”

Erdogan UZLU
Balikesir Universitesi, Veteriner Fakiiltesi I¢ Hastaliklart AD, 10145, Balikesir, Tiirkiye
Ozet

Tiirkiye’de 1842 yilinda Istanbul’da baslayan veteriner hekimligi egitimi, iilke ve diinya
hayvanciliginda goriilen tibbi zorunluluk nedeni ile siirekli gelisim gostermistir. Salgin hastaliklarin
artmasi sebebi ile 6grenci sayisini artiran okul 20. ylizyilin basinda ihtisas egitimi i¢in kendi
mezunlarin1 Avrupa’ya gondermistir. Ankara’ya 1933’te tasman okul egitim siiresini bes yila
cikartmis ve 1970’1lere kadar tek fakiilte olarak iilkemizde hizmet vermistir. Gegmis tarihi boyunca
iilkemiz ve yakin cografyadaki tiim hayvan sagligi konularinda hizmet veren Ankara Universitesi
Veteriner Fakiiltesi, 16 Mayis 1967 yili itibar1 ile evcil tiirler disgindaki hayvan tiirlerini de inceleyen
“Su {irtinleri, Balik¢ilik ve Av hayvanlar1” anabilim dalin1 kurmustur. Kurulan bu anabilim dali ile
yabani hayvan tiirleri iizerine ilk akademik alg1 ve ¢alismalar da baglamistir. Akademik faaliyetleri
cesitli gerekcelerle 1980°li yillarda son bulan bu anabilim dali sonrasinda yabani hayvanlar {izerine
olan calismalar fakiiltelerdeki akademisyenlerin bireysel ¢abalar ile siirdiiriilmiistiir. Uzun bir siirenin
ardindan Afyon Kocatepe Universitesi Veteriner Fakiiltesi biinyesinde kurulan “Yaban hayat1 ve
ekoloji Anabilim Dal1” iilkemizde yeni dénemin &nciisii olmus ve bunu Kafkas Universitesi Veteriner
Fakiiltesi takip etmistir. Ulkemizde halen Istanbul Universitesi Cerrahpasa, Dicle Universitesi,
Ondokuz May1s Universitesi ve Erciyes Universitesi Veteriner Fakiilteleri biinyesinde “Yabani hayvan
hastaliklart ve ekoloji anabilim dallar1” faaliyetlerine devam etmektedir. Fakiiltelerimizde bu
boliimlerin yani sira Tarim ve Orman Bakanligi, Doga Koruma ve Milli Parklar Genel Midiirligii ile
yapilan ortak yatirimlar ile bolgenin yaban hayati ile uyumlu altyapiya sahip bes adet Yaban Hayati
Kurtarma ve Rehabilitasyon Merkezi bulunmaktadir. Bu merkezler son yillarda bu iniversite
yerleskelerinde hizmete agilmistir ve akademik personel tarafindan yonetilmektedir. Akademik
kadrolar1 ve bulundugu cografya bu tiir faaliyetlere uygun olan fakiiltelerimizde bu alana yonelik

akademik ilgi ve yatirimlar giin gectikge artmaktadir.
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Causes and Remedies for Non-Infectious Infertility in Sheep and Goats

Omer UCAR', Baris Atalay USLU?
'MSKU Milas Faculty of Veterinary Science, Division of Reproduction and A.I., Mugla, Turkey
2MAKU, Faculty of Veterinary Medicine, Division of Reproduction and A.1., Burdur, Turkey
Summary

In the literature, there is a wide range of information about the infectious infertility (decrease in
reproductive performance or litter productivity), due to a certain microbial factor, in different breeds
of breeding animals. Also, regarding infertility cases in animals, dairy breeding females (eg.
Holstein/Simmental cow, Chios ewe and Saanen doe) come to mind first. However, non-microbial
(non-infectious) infertility cases are very common in both males and females in the field. Including
these ‘non-infectious’ factors, infertility is particularly important for sire bulls as year-round breeder
or for stallions, rams and bucks that mate seasonally only during a certain period of the year (seasonal
breeder). Seasonal heavy use of breeding males can lead peculiarly to their premature sexual
exhaustion. Although a certain disease (Brucellosis, Maedi etc.) is not observed in male breeders in
cases of 'non-infectious' infertility, which may be mainly of environmental (care-feeding) and
individual origin, the regular expected semen production, libido, ejaculation and litter (lamb/kitten)
yield can be seriously impaired. Even in severe infertility or advanced cases, the reproductive process
may stop completely. In the solution of infertility cases, care and feeding (including flushing) in the
breeder flock should firstly be arranged, and all flock-based protective measures (vaccination, parasitic
control, hoof and udder care, mating-lambing/kidding-milking hygiene) should be taken. Care should
also be taken in reproductive management in issues such as the use of teaser ram/buck, male/female
ratio, weekly mating number, exercise and experience. In addition, inbreeding and the use of older
breeders should be avoided. Especially in synchronization practices, necessary precautions should be
taken against extremely hot/arid climatic conditions, together with sufficient number of rams/bucks

used rotationally.

Finally, for a sustainable profit in sheep breeding, protective-preventive measures as farms and flocks
should always be preferred to problem-solving (treatment) approaches. In enterprises where female
animal welfare is a priority, sustainable individual yield (meat, milk, offspring) increases.
Additionally, given in a small number of expensive male, the expected libido and fertility due to
seasonal heavy use is only possible thanks to the well-being level and ideal reproductive management.
Undoubtedly, for achieving a sustainable profit in animal husbandry, it is vital to consider animal
health and welfare together. In small ruminants, the necessary interest and responsibility in production
provides convenience in the ideal solution with the opportunity of early intervention against unwanted

fertility problems in breeding animals.

Keywords: Small ruminant, management, feeding, reproduction, infertility
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Koyun ve Kecilerde Non-Enfeksiyoz Infertilite Nedenleri ve Céziim Yollari
Omer UCAR', Baris Atalay USLU?
lMSKU, Milas Veteriner Fakiiltesi, Dolerme ve Suni Tohumlama A.D., Milas-Mugla, Tiirkiye
ZMAKU, Veteriner Fakiiltesi, Dolerme ve Suni Tohumlama A.D., Burdur, Tiirkiye
Ozet

Literatiirde, degisik tiirlerdeki damizlik hayvanlarda belirli bir mikrobiyel etkene bagli enfeksiydz
infertilite (lireme performansinin veya yavru veriminin azalmasi) hakkinda ¢ok genis bilgiler yer
almaktadir. Ayrica, hayvanlarda infertilite vakalarinda ilk olarak siit¢li damizlik disiler (6rnegin
Holstein/Simmental inek, Sakiz koyun ve Saanen ke¢i) akla gelmektedir. Ancak, sahada mikrobiyel
kokenli olmayan (non-enfeksiy6z) infertilite vakalarima hem disilerde hem de erkeklerde ¢ok yaygin
olarak rastlanmaktadir. Bu ‘non-enfeksiy6z’ faktorlerini kapsayan infertilite durumu 6zellikle yil-boyu
aktif damizlik bogalarda veya yilin sadece belli bir doneminde (sezonluk) iireme gosteren aygir, kog
ve tekelerde onemlidir. Damizlik erkeklerin sezonluk yogun kullanimi onlarin istemsiz olarak erken
seksiiel tiikenmesine yol agabilir. Erkek damizliklarda baslica gevresel (bakim-beslenme) ve bireysel
kaynakl1 olabilen ‘non-enfeksiy6z’ infertilite vakalarinda belli bir hastalik (Brucellosis, Maedi gibi)
durumu gozlenmese de, hayvandan diizenli olarak beklenen sperma iiretimi, libido, agim, ejakulasyon
ve yavru (kuzu/oglak) verimi ciddi oranda aksayabilir. Hatta siddetli infertilite veya ileri vakalarda

ureme siireci tamamen durabilir.

Infertilite vakalarmin ¢ziimiinde, dncelikle damizlik siiriideki bakim ve beslemenin (flushing dahil)
diizenlenmesi, siirii temelli tiim koruyucu tedbirlerin (asilama, paraziter miicadele, tirnak ve meme
bakimi, agim-dogum-sagim hijyeni) alinmasi gerekir. Ek olarak, {ireme yonetiminde arama kocgu/tekesi
kullanimi, erkek/disi orani, haftalik asim sayisi, hareketlilik ve tecriibe gibi konularda hassas
davranilmalidir. Ayrica, akrabali yetistirme ve yasli damizliklarin kullanimindan sakinilmalidir.
Ozellikle senkronizasyon uygulamalarinda yeterli sayida ve doniisiimlii olarak kog/teke kullanimi ile

birlikte asir1 sicak/kurak iklim kosullarina kars1 da gerekli tedbirler alinmalidir.

Son olarak, kiiciikbas yetistiriciliginde siirdiiriilebilir kazang igin, ¢iftlik ve siirii olarak koruyucu-
Onleyici tedbirler her zaman i¢in sorun ¢oziicii (tedavi) yaklasimlarina tercih edilmelidir. Disi hayvan
refahinin Oncelikli oldugu isletmelerde, siirdiiriilebilir bireysel verim (et, siit, yavru) artmaktadir.
Ayrica, az sayidaki pahali erkeklerde ise sezonluk yogun kullanima bagli beklenen libido ve fertilite
elde etmek ancak refah seviyesi ve ideal iireme yonetimi sayesinde olur. Kuskusuz, hayvancilikta
stirdiriilebilir kazang, hayvan saglhigi ve refahimi birlikte dikkate almayir zorunlu kilar. Kigiik
ruminantlarda, tlretimdeki gerekli ilgi ve sorumluluk, damizlik hayvanlarda istenmeyen fertilite

sorunlarina karg1 erken miidahale firsatiyla birlikte ideal ¢6ziimde kolaylik saglar.

Anahtar kelimeler: Kii¢iik ruminant, bakim, besleme, lireme, infertilite
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Sex Determination in Giant Anteater (Myrmecophaga tridactyla) Using PCR
Amplification

Sena ARDICLI

Department of Genetics, Faculty of Veterinary Medicine, Bursa Uludag University, 16059 Nilufer, Bursa,
Turkey

Summary

The giant anteater (Myrmecophaga tridactyla) is the largest known anteater species. The main
characteristics of this species are a long bushy tail (approximately 60-90 cm), long fur from nape to
tail (resembling a mane), an elongated snout, remarkable foreclaws, and majestic body (182-217 cm in
length). Sexual dimorphism is not evident in the giant anteater. Hence the genetics-based techniques
are extremely necessary for sex determination in this species, especially in captive animals. Therefore,
the aim of this study was to determine the sex of giant anteater species using PCR amplification. In
this context, genomic DNA was extracted from hair root samples using Roche high pure PCR template
preparation kit. The sex-determining region on the Y chromosome (SRY) primers were specifically
designed based on the NCBI and Ensembl databases and they were verified with the BLAST program.
The PCR amplification was carried out in a programmable thermal cycler, using appropriate
conditions. Afterward, PCR products were run on 2% agarose gels containing 1uL GelRed and were
photographed by a UV transilluminator. PCR reactions were carried out thrice with positive and
negative controls. Sample profiles were determined by evaluating according to the presence or absence
of the SRY region. A specific signal in the SRY amplification is diagnostic for a male individual with
an SRY region. Hence it was determined that the samples belong to a male giant anteater. In this study
PCR amplification, with SRY primer pair using DNA from hair roots, was shown to be a sensitive,
reliable, and rapid method for identification of the sex in giant anteater because the specific PCR
signal was only detected in male. Molecular genetic techniques are very effective and necessary in
different applications such as animal breeding, health, and taxonomy as well as sex identification in

species that do not display sexual dimorphism.

Keywords: Giant anteater, PCR, Sex identification, SRY

65



EDUVET International Veterinary Sciences Congress 25-27 JUNE 2021

PZR Amplifikasyonu Kullanarak Dev Karincayiyende (Myrmecophaga tridactyla)
Cinsiyet Tayini

Sena ARDICLI
Genetik Anabilim Dali, Veteriner Fakiiltesi, Bursa Uludag Universitesi, 16059 Niliifer, Bursa, Tiirkiye
Ozet

Dev karincayiyen (Myrmecophaga tridactyla), bilinen en biiyiik karincayiyen tiiriidiir. Bu tiiriin temel
ozellikleri uzun, ¢ali gibi bir kuyruk (yaklagik 60-90 cm), ense ile kuyruga kadar uzanan uzun bir kiirk
(yeleye benzeyen), uzun bir burun, dikkat ¢ekici 6n pengeleri ve gorkemli gévdesidir (182-217 cm
uzunlugunda). Seksiiel dimorfizm, dev karincayiyende belirgin degildir. Bu nedenle, bu tiirde,
ozellikle tutsak hayvanlarda, genetik temelli teknikler cinsiyet tespiti i¢in son derece gereklidir. Bu
nedenle, bu ¢alismanin amaci, PZR amplifikasyonu kullanarak dev karincayiyen tiiriine ait cinsiyeti
belirlemektir. Bu baglamda, “Roche high pure PCR template preparation” kiti kullamilarak kil
koklerinden genomik DNA izole edilmistir. Y kromozomu tizerindeki cinsiyet belirleme bolgesi (The
sex-determining region on the Y chromosome: SRY) primerleri, NCBI ve Ensembl veritabanlarina
dayali olarak 6zel olarak tasarlanmig ve BLAST programi ile dogrulanmistir. PZR amplifikasyonu,
uygun kosullar kullanilarak programlanabilir bir termal dongiileyicide gerceklestirilmistir. Daha sonra
PZR dirlinleri, 1 uL “GelRed” iceren %2 agaroz jelde yiiriitiilerek; bir UV transilliiminator ile
fotograflanmistir. PZR reaksiyonlari, pozitif ve negatif kontrollerle {i¢ kez gerceklestirilmistir. SRY
bolgesinin varligina veya yokluguna gore degerlendirilerek ornek profilleri belirlenmistir. SRY
amplifikasyonundaki spesifik sinyal, SRY bdlgesine sahip olan erkek birey icin ayirt edicidir. Bu
nedenle oOrneklerin bir erkek dev karincayiyene ait oldugu belirlenmistir. Bu calismada, kil
koklerinden DNA kullanilarak SRY primer c¢ifti ile yapilan PZR amplifikasyonunun, dev
karincayiyenlerde cinsiyetin belirlenmesi i¢in hassas, giivenilir ve hizli bir yontem oldugu
gosterilmistir ¢linkii spesifik PZR sinyali sadece erkeklerde tespit edilmistir. Molekiiler genetik
teknikler, hayvan yetistiriciligi, saglhigi ve taksonomi gibi farkli uygulamalarda ve ayni zamanda

seksiiel dimorfizm sergilemeyen tiirlerde cinsiyet tanimlamasinda ¢ok etkili ve gereklidir.

Anahtar kelimeler: Cinsiyet tayini, dev karincayiyen, PZR, SRY
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FULL TEXT
Management of Rectal Prolapse in Animals
Hatice Ozlem NISBET
Ondokuz MayisUniversity, Faculty of VeterinaryMedicine, Department of Surgery, Samsun, Turkey
Summary

Rectal prolapse is a protrusion or eversion of the rectal mucosa from the anus. Incomplete and
complete prolapse are differentiated by the tissue layers affected. An incomplete prolapse (anal
prolapse) is a protrusion of anorectal mucosa through the external anal orifice. Complete prolapse
(rectal prolapse) is a double-layer invagination of the full thickness of the rectal tube through the anal
orifice. Rectal prolapse must be differentiated from an ileocolic intussusception that is protruding from
the anus (1, 2). This study emphasizes the importance of distinguishing between rectal prolapse and

prolapsed invaginated bowel, especially for correct treatment practices.
Keywords: Differential diagnosis, invaginated bowel, operative treatment, rectal prolapse
Hayvanlarda Rektal Prolapsusun Yonetimi
Hatice Ozlem NISBET
Ondokuz May1s Universitesi, Veteriner Fakiiltesi, Cerrahi AnaBilim Dali, Samsun, Tiirkiye
Ozet

Rektal prolapsus, rektumun bir veya daha fazla tabakasinin aniisten disart ¢ikmasi durumudur.
Prolapsus olgulari etkilenen doku katmanlari tarafindan ayirt edilir. Tam olmayan bir prolapsus (anal
prolapsus) anorektal mukozanin dis anal delikten digar1 ¢ikmasidir. Tam prolapsus (rektal prolapsus)
rektal kanalin tiim kalinliginin ¢ift katmanli invajinasyonudur. Rektal prolapsus, aniisten disariya
cikan ileokolik invajinasyondan ayirt edilmelidir (1, 2). Bu ¢aligmada rektum prolapsusunun, prolabe
olan invagine barsak halkasindan ayriminin yapilmasinin, 6zellikle dogru tedavi uygulamalari igin

Onemi vurgulanmaktadir.
Materials and Methods
I have shared some of the interesting cases of rectal prolapse we have encountered so far.

Our first case is a two-month-old short-haired female cat with prolapse recti. It was determined that
the prolapsed intestinal mucosa of the cat was inflamed but preserved its vitality and had no necrotic

areas. Clinical examination revealed prolapsed invagination.
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Our second case is a four-month-old stray dog with rectal prolapse. It was determined that the
prolapsed intestinal mucosa of the dog was edematous, there was plenty of fibrous tissue on it, and
there was discoloration and bleeding in the mucosa near the anus. Intestinal rings were felt within the
prolapsed part on palpation. During the clinical examination, the lubricated hemostatic forceps with a
blunt flat tip were advanced 5-6 cm between the rectal wall and the prolapsed tissue, and the presence
of prolapsed invagination was detected.

Our third case is a five-month-old Pointer dog brought in with the complaint of long-term constipation
and prolapse recti. In the clinical examination, it was observed that the general condition of the patient
was poor. The prolapsed intestinal loop was found to be hyperemic and edematous. In the x-ray
images, it was determined that there was plenty of gas in the intestines.

Our fourth case is a two-month-old calf. It was observed that the prolapsed bowel was traumatized and

there were necrotic areas on it.
Results

In the first case, median laparotomy was performed under general and epidural anesthesia. During the
operation, ileum and cecum were found to be invaginated into the ascending colon. It was determined
that the invaginated intestinal loops of the cat preserved their vitality and the intestinal peristalsis

continued. No operative procedure was performed on the intestines.

The second case was operated under general and epidural anesthesia. It was determined that the
intestinal loop, including the caecum, had lost its vitality and this part was resected. An end-to-end

anastomosis was performed between the ileum and the colon using the Nipple valve method.

The third case underwent surgery after supportive treatment. Two different invaginations were
detected during the operation, both ileocolic and colocolic. While the ileocolic invagination remained
viable, most of the colocolic invagination was found to be necrotic, and the necrotic area was excised

and an end-to-end anastomosis was performed.

Unrejected or severely traumatized prolapses require amputation. In the fourth case, prolapsed bowel
containing traumatic and necrotic areas was amputated and removed under general anesthesia and

epidural anesthesia.
Discussion

Rectal prolapse is principally associated with endoparasitism or enteritis in young animals, and tumors
or perineal hernias in middle-aged and older animals. However, any condition that causes tenesmus

may cause rectal prolapse. Weakness of perirectal and perianal connective tissues or muscles,
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uncoordinated peristaltic contractions, and inflammation or edema of rectal mucous membranes

predisposes patients to rectal prolapse (1).

Rectal prolapse occurs in a wide range of species. It may occur at any age but is more common in
young animals. Protrusion of anorectal mucosa is obvious on physical examination. The degree of
prolapse may vary from a few millimeters to several centimeters. Rectal prolapse must be

differentiated from an ileocolic intussusception that is protruding from the anus (1).

The invaginated bowel loop may protrude from the rectum and can be mistaken for a rectal prolapse.
To distinguish rectal prolapse from protruding intussusception, the area around the protruding tissue

should be palpated; the existence of a fornix indicates rectal prolapse rather than intussusception (1, 2).

Treatment and prognosis depend on the cause, the degree of prolapse, chronicity, and whether it is a
recurrent prolapse. Acute rectal prolapse is easily treated, but chronic disease may require resection.
For acute prolapses with minimal tissue damage and edema, manual reduction and placement of a
purse-string suture around the anus are recommended. Warm saline lavage, massage, and lubrication
should be applied to the prolapsed tissue prior to digital reduction. Epidural anesthesia may also help
prevent additional straining and reprolapse (1, 2). Most rectal prolapse patients respond well to manual
reduction when the causative agent is treated and resolved. Colopexy is indicated for recurrent
prolapses. Colopexy is indicated when rectal prolapse recurs after multiple attempts at conservative

management (3).
Conclusion

It is very important to distinguish between rectal prolapse and prolapsed invaginated intestinal loop,

especially for correct treatment practices.
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FULL TEXT

Can We Use Probiotics in Canine Parvovirus Infections and Does It Work?
Handan Hilal ARSLAN
Department of Internal Medicine, Faculty of Veterinary Medicine, Ondokuz Mayis University,
Samsun, Turkey

Summary

Canine parvovirus enteritis (CPV) is a very contagious and worldwide spread disease, especially in
young dogs. The disease has a high mortality rate and there is no definitive treatment, yet. Therefore,
successful alternatives are needed for definitive treatment. Probiotics have beneficial effects on
intestinal flora and the immune system. Recovery time could be shorter in CPV infections with
probiotic strain additives. In this presentation, effects of probiotics in CPV infection were evaluated.

Keywords: Canine parvovirus enteritis, probiotics, dog

Kopek Parvovirus Enfeksiyonlarinda Probiyotik Kullanabilir Miyiz ve ise Yartyor Mu?
Handan Hilal ARSLAN
Ondokuz May1s Universitesi, Veteriner Fakiiltesi, i¢ Hastaliklar1 Anabilim Dali, Samsun, Tiirkiye

Ozet

Kopek parvovirus enteritis (Canine parvovirus enteritis, CPV), 6zellikle geng képeklerde ¢ok bulasici
ve diinya ¢apinda yaygin bir hastaliktir. Hastalik yiiksek bir 6liim oranina sahiptir ve heniiz kesin bir
tedavisi yoktur. Bu nedenle kesin tedavi igin basarili alternatiflere ihtiyag¢ vardir. Probiyotiklerin
bagirsak florasi ve bagisiklik sistemi lizerinde olumlu etkileri vardir. Probiyotik igeren katki maddeleri
ile CPV enfeksiyonlarinda iyilesme siiresi daha kisa olabilir. Bu bildiride, probiyotiklerin CPV
infeksiyonunda etkileri degerlendirilmistir.

Anahtar kelimeler: Canine parvovirus enteritis, probiyotikler, kopek

Introduction

During the early 1970s, a new infectious disease of pups, Canine parvo virus (CPV) infection
characterized by either gastroenteritis or myocarditis, was observed worldwide (4,5). Mortality could
be as high as 91%, if treatment would not be done (7). There is still not a definitive treatment,
mortality rates may be increase 4-40% in spite of aggressive supportive care. Some complications,
such as sepsis, systemic inflammatory response syndrome, bacterial translocation with subsequent
coliform septicaemia, endotoxaemia, multiorgan dysfunction or disseminated intravascular

coagulation may cause die (6,9).
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Effects of probiotics

Probiotics are viable microorganisms have positive health effects for the prevention and treatment of
some specific pathologic conditions (3). Probiotics has potential health-promoting effects which
include lowering of erythrocyte fragility indexes, increased phagocytic neutrophil capacity and
substantial reduction in serum endotoxin concentrations (1). But, their exact mechanism still is not
clear. Probiotics has some more beneficial effects such as anti-inflammatory properties or competition

for nutrients or adhesion sites with potential pathogens and immunomodulation (10).

According to previously studies, Enterobacteriales, Fusobacteriales, and Clostridiales are abundances
bacteria in the intestine of dogs. Enterobacteriales have relatively higher abundance in the canine small
intestine, and Clostridiales are predominant in the duodenum and jejunum (40% and 39%,
respectively) (2). Whereas Proteobacteria and Actinobacteria are the dominant phyla in ileum, the
colon microbiome contains a higher abundance of Firmicutes, Proteobacteria and Fusobacteria.

Duodenal and jejunal ingesta samples contain 22% and 10% of Lactobacillales, respectively (8).

The effects of a probiotic possibly depend on the probiotic strain, mixture and concentration. There are
several studies about effects of probiotics on dogs on particular conditions. Probiotic treatment
provided a significant reduction in duration of uncomplicated acute diarrhoea in dogs. Treated with
probiotics normalization of dysbiosis can be effective for the recovery in dogs with idiopathic
inflammatory bowel disease. In addition, the effect of probiotic treatment on dogs with haemorrhagic
diarrhea due to parvovirosis has been investigated and a more rapid improvement in clinical signs as

well as in leukocyte counts was observed (10).

The probiotic treatment can provide an accelerated normalization of the intestinal microbiome. Dogs
with aseptic Acute Haemorrhagic Diarrhea Syndrome showed a rapid decrease of C. perfringens
encoding NetF genes and fast clinical recovery in the groups under the symptomatic treatment without

antibiotics and with probiotic therapy (10).

In one of our studies, Lactobacillus casei, L. plantarum, L. acidophilus, L. delbrueckii spp bulgaricus,
Bifidobacterium longum, B. breve, B. infantis and Streptococcus salivarus spp thermophilus) were
orally administered (450x10° colony-forming units/day in 100 mL water) for 1-3 weeks in puppies
with CPV. Finally, 90% (9 of 10 animals) puppies in the oral probiotic administered group and 70% (7
of 10 animals) puppies in the supportive and symptomatic therapy group survived. Clinical signs and

leukocyte counts more rapidly improved in dogs treated with probiotics (1).
Conclusion

In conclusion, there are still a lot of unclear points about correct probiotic strains, dosage, and exact

effects of the probiotics in animals and humans. However, according to our studies probiotics can
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improve the recovery period in CPV infection in dogs. A probiotic mix that includes many different

strains and high colony-forming units could be more beneficial to provide balance of microbiota in

dogs than other probiotic compounds. In this way recovery time could be shorter in CPV infections.
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Summary

Persistent organic pollutants (Persistent Organic Pollutants, POPS), such as organochlorinated
pesticides (OCPs), polychlorinated biphenyls (PCBs), polyaromatic hydrocarbons (PAHS), dioxins and
some organophosphate pesticides (OPs) are extremely dangerous substances for humans, animals and
the environment. Because they can be transported long distances, remain in the environment for a long
time and they have biomagnification and bioaccumulation features in the ecosystem. In this study, it
was aimed to determine important POPs in hair samples collected from domestic cats and dogs, to
evaluate exposure status and possible effects, and to examine the relationship between pollutant levels
and age, gender and nutritional status. Hair samples were collected from a total of 73 animals,
including 35 cats (18 females and 17 males) and 38 dogs (13 females and 25 males) in the study. In
total, 32 POPs (2 OPs, 9 OCPs, 6 PAHs and 15 PCBs) were analyzed by Gas Chromatography-Mass
Spectrometry method. Detection limits of the analytical method were 0.01-0.11 ng/g, recoveries were
62.51-200.54% and linearities (R?) were 0.993-0.999. As a result, all samples (n=73) contained at least
one pollutant. While 27 of the 32 investigated POPs were detected, 2,4-DDE, PCB81, PCB118,
PCB128 and PCB208 were not found in any samples. The incidence of POPs in hair samples was
found to be quite high. In cats, OPs (n=13), OCPs (n=24), PCBs (n=25) and PAHs (n=26) were
detected as 751.46+213.69, 552.29+142.35, 57.81£14.15 and 11.59+1.57 ng/g, respectively. In dogs,
OPs (n=18), OCPs (n=31), PCBs (n=29) and PAHs (n=31) were determined as 548.65+133.36,
312.844+107.24, 46.37+12.51 and 19.07+7.07 ng/g, respectively. There was no difference between cats
and dogs in terms of POPs concentrations, as well as age, gender and nutritional status (p>0.05). As a
result, it was seen that used analytical method was satisfactory, the incidence of POPs was high in cats
and dogs and concentrations of some of them were very high. Obtained data showed that although
many of POPs have been banned for a long time, they are still important environmental pollutants.
Therefore, POPs should be monitored periodically in hair and other samples. To the best of our
knowledge, this is the first report to investigate POP levels in hair samples from cats and dogs in

Turkey.

Keywords: Persistent organic pollutants, cat, dog, hair
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Evcil Kedi ve Képeklerden Toplanan Kil Orneklerinde Kaher Organik Kirleticilerin

incelenmesi
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Ozet

Organik klorlu (OK) pestisitler, poli klorlu bi feniller (PCB), poli aromatik hidrokarbonlar (PAH),
dioksinler ve bazi organik fosforlu (OF) pestisitler gibi kalic1 organik kirleticiler (Persistent Organic
Pollutants, POPs) uzun mesafelere tasinabilmeleri, ¢evrede uzun siire kalmalari, ekosistemde
biyomagnifikasyon ve biyoakiimiilasyon 6zelligi gostermeleri nedeniyle insanlar, hayvanlar ve ¢evre
icin son derece tehlikeli maddelerdir. Bu calismada evcil kedi ve kopeklerden alinan kil 6rneklerinde
onemli POP’larin belirlenmesi, maruziyet durumunun ve muhtemel etkilerinin degerlendirilmesi ve
kirletici seviyeleri ile yas, cinsiyet ve beslenme durumu arasindaki iliskinin incelenmesi amaglandi.
Caligmada 35 kedi (18 disi ve 17 erkek) ve 38 kopek (13 disi ve 25 erkek) olmak lizere toplam 73
hayvandan kil 6rnekleri toplandi. Toplanan orneklerde toplam 32 POP (2 OF, 9 OK, 6 PAH ve 15
PCB) Gaz Kromatografi-Kiitle Spektrometri yontemi ile analiz edildi. Kullanilan analiz y6nteminin
temel analitik parametrelerinden tespit limitleri 0.01-0.11 ng/g, geri kazanim oranlar1 % 62.51-200.54,
dogrusallik (R?) degerleri 0.993-0.999 olarak belirlendi. Yapilan analizler sonucunda biitiin 6rneklerde
(n=73) en az bir kirletici tespit edildi. Incelenen 32 POP’tan 27 adedine rastlanirken, 2,4-DDE,
PCB81, PCB118, PCB128 ve PCB208 hicbir 6rnekte bulunmadi. Kil 6rneklerinde POP rastlanma
sikliginin oldukg¢a yiiksek oldugu goriildii. Kedilerde OF pestisitler (n=13), OK pestisitler (n=24),
PCB’ler (n=25) ve PAH’lar (n=26) sirasiyla 751.46+£213.69, 552.29+142.35, 57.81£14.15 ve
11.59+1.57 ng/g yogunluklarda belirlendi. Kopeklerde ise OF pestisitler (n=18), OK pestisitler (n=31),
PCB’ler (n=29) ve PAH’lar (n=31) sirasiyla 548.65+£133.36, 312.84+107.24, 46.37+12.51 ve
19.07+7.07 ng/g yogunluklarda tespit edildi. POP yogunlugu ag¢isindan kedi ve kopekler arasinda ve
ayrica yas, cinsiyet ve beslenme durumu agisindan herhangi bir fark tespit edilmedi (p>0.05). Sonug
olarak, uygulanan analitik yontemin oldukga tatmin edici oldugu, kedi ve kopeklerde POP rastlanma
sikliginin fazla ve kil orneklerinde bazi kirleticiler i¢in olduk¢a yiiksek seviyelerde bulundugu
goriildii. Elde edilen veriler, bir¢ogu uzun zamandir yasaklanmis olmasina ragmen POP’larin halen
onemli ¢evresel kirletici kimyasallar oldugunu, bu nedenle POP’larmn kil ve diger 6rneklerde periyodik
olarak izlenmesi gerektigini gosterdi. Yapilan literatiir taramasina gore bu calisma ile Tiirkiye’de kedi

ve kopeklerden toplanan kil 6rneklerinde POP varligi ilk kez ortaya konuldu.

Anahtar kelimeler: Kalic1 organik kirleticiler, kedi, kopek, kil
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Isolation of Canine Parvovirus from Rectal Swabs of Suspected Dogs from Various

Regions in Northern India
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Department of Veterinary Microbiology, COVS, Guru Angad Dev Veterinary and Animal Sciences University,
Ludhiana-141004, Punjab, India (ipariksingh@gmail.com)

Summary

Canine parvovirus (CPV) is a highly contagious pathogen, causing acute gastro-intestinal illness
among canine population. The study was aimed to isolate canine parvovirus in Madin-Darby Canine
Kidney (MDCK) cell line from rectal swabs of dogs having signs of gastroenteritis. A total of 45 rectal
swabs were collected from dogs exhibiting clinical signs of canine parvovirus infection from various
regions of northern India viz. Punjab, Assam, Delhi, Chandigarh and Jammu. The samples were
processed and subjected to MDCK cell isolation. The isolates showing cytopathic effects (CPE) like
rounding of cells, and further clumping and detachment of cells were confirmed by PCR and NPCR.
Out of 45 samples, 12 isolates showed cytopathic effects as observed in MDCK cell line with
percentage of isolation being 26.66%. Further it was observed that out of these 12 isolates, three
isolates were from dogs which had the history of vaccination for the disease. Further molecular
epidemiology was studied using nested PCR and the sequence analysis of VP2 gene from NPCR
amplified products to determine the prevailing antigenic type(s). It was found that the percent
positivity of CPV was 70% by Nested PCR. Sequence analysis and phylogenetic analysis of VP2 gene

revealed that CPV-2a is the most prevalent antigenic type in the studied regions of northern India.

Keywords: Canine parvovirus, MDCK cell line, Northern India, nested PCR sequence analysis.
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Evaluation of Pulmonary Artery Stiffness in Asthma Affected Horses
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*Veterinary Teaching Hospital, Equine Medicine Unit, Universita degli Studi di Milano, ltaly
Summary

Pulmonary artery stiffness (PAS), a pulmonary artery elasticity index, increases in people with asthma
or sleep apnea syndrome and could be an early predictor of pulmonary hypertension (PH) [1,2]. The
right ventricular systolic time intervals (STIs) are pulsed-wave Doppler parameters that decrease in
humans and dogs with PH [3,4]. In equine asthma, as in humans, recurrent hypoxemia/hypercapnia
and mediators of inflammation induce thickening of the pulmonary wall vessels, leading to

progressive increase of pulmonary vascular resistance and consequently PH [5].

In literature, there are no studies regarding PAS in horses and only a case-report measured STIs in an
asthmatic pony [6]. The purposes of our study are to evaluate PAS and STIs in asthmatic horses and to
assess their repeatability and reproducibility. The study was approved by the Institutional Animal Care
Committee (OPBA_27_2020).

The Pulsed-wave Doppler waveform of the pulmonary valve was obtained from the right parasternal
short axis view at the level of pulmonary artery, with settings arranged to acquire maximal frequency
shift (MFS). The acceleration time (AT) was recorded from the onset of Doppler waveform to the
maximum velocity plateau. The ejection time (ET) was measure from the onset to the end of the

Doppler waveform. PAS was calculated as MFS/AT ratio.

According to clinical examination and bronchoalvelolar lavage fluid citology results, horses were

divided into mild equine asthma (MEA, 11 horses) and severe equine asthma (SEA, 7 horses) groups.

Bland-Altman test and linear regression analysis indicated a good repeatability and reproducibility.
Mann-Whitney test showed a significantly low AT (p=0.0204) and high PAS (p=0.0064) values in
SEA horses.

In conclusion, our preliminary results suggest that PAS and STIs can be assessed consistently in
horses. Moreover, differences in PAS and AT between MEA and SEA suggest that they could be used

as prognostic parameters in asthmatic horses.

Keywords: Asthma, horse, pulmonary artery stiffness, Pulsed-wave Doppler
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Summary

Bovine respiratory disease (BRD) is a huge economic burden on the livestock industries of countries
worldwide. Bovine respiratory syncytial virus (BRSV) is one of the important pathogens that
contributes to BRD. In this study, we report the isolation and molecular characterisation of BRSV
from lung specimens of three beef cows in Turkey that died from respiratory distress. Results indicate
that the cattle were infected with BRSV from subgroup Il and were closely related to previously
identified American and Turkish strains. This study highlights the urgent need to better understand the
burden BRSV is placing on the Turkish agricultural sector and further molecular analysis is required

to understand the pathogenesis of disease in order to identify strategies to defend against infection.

Keywords: BRSV, cattle, isolation, respiratory disorders, sequencing
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Ozet

Sigir solunum yolu hastaligt kompleksi (BRDC), diinya c¢apindaki tiim iilkelerin hayvancilik
endiistrileri {izerinde biiylik bir ekonomik sorundur. Bovine respiratory sinsityal viriisii (BRSV),
BRDC'ye katkida bulunan o6nemli patojenlerden biridir. Bu c¢alismada, Tiirkiye'de solunum
sikintisindan o6len ¢ sigirin  akciger Orneklerinden BRSV'nin izolasyonu ve molekiiler
karakterizasyonu rapor edilmistir. Sonuglar sigirlarin alt grup III'ten BRSV ile enfekte oldugunu ve
onceden tanimlanmis Amerikan ve Tirk suslar ile yakindan iliskili oldugunu gostermektedir. Bu
calisma, BRSV'nin Tiirk tarim sektoriine getirdigi yiikiin daha iyi anlasilmasina yonelik acil ihtiyacin
altim1 ¢izmektedir ve enfeksiyona karsi savunma stratejilerini belirlemek amaciyla hastaligin

patogenezini anlamak i¢in daha fazla molekiiler analiz yapilmasi gerekmektedir.

Anahtar kelimeler: BRSV, sigirlar, izolasyon, solunum bozukluklari, sekans
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Summary

Due to their easy and low cost production and enhanced properties, nobble metal nanoparticles are
preferred as nano-additives in most of pharmaceutical compositions. For example, silver nanoparticles
(AgNPs) and gold nanoparticles (AuNPs) possess antiseptic and antimicrobial activity and they are
generally preferred for obtaining antibacterial clothing, coatings. Moreover, these nanoparticles are
added to the hydrogel structure and used in wound treatment. In the present study, we report a simple,
low cost and green method for the synthesis of AgNPs using the aqueous extracts of Papaver rhoeas
L. To the best of our knowledge, no reports on AgNPs synthesis using aqueous extract of Papaver
rhoeas L. are available. Synthesized silver nanoparticles were characterized on the basis of UV-Vis,
FT-IR, SEM-EDX and XRD analysis. The synthesized AgNPs were also tested for antimicrobial
activity using agar well diffusion method. The AgNPs were spherical in shape and the size of the
particles ranged from 10 nm to 40 nm. According to antimicrobial the test results, the zones of
microorganism growth inhibition of AgNPs were determined to be highest against Bacillus subtilis (10
mm), Escherichia coli (10 mm), Salmonella enterica (12 mm) and Pseudomonas aeruginosa (13 mm).
As a result, the AgNPs synthesized using Papaver rhoeas will be useful in areas where antibacterial

application is important.

Keywords: Silver nanoparticles, Papaver rhoeas, biosynthesis, antibacterial activity
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Yontemiyle Eldesi ve Potansiyel Antibakteriyel Aktivitelerinin Degerlendirilmesi
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Ozet

Soy metaller kullanilarak hazirlanan nanopartikiiller, kolay ve diisiik maliyetli {iretimleri ve gelismis
Ozellikleri nedeniyle cogu farmasotik bilesimde nano katki maddesi olarak tercih edilmektedir.
Ornegin giimiis nanoparcaciklar (AgNP'ler) ve altin nanoparcaciklar (AuNP'ler) antiseptik ve
antimikrobiyal aktiviteye sahiptir ve genellikle antibakteriyel giysi, kaplama elde etmek i¢in tercih
edilirler. Ayrica bu nanopartikiiller hidrojel yapisina katilarak yara tedavisinde kullanilmaktadir. Bu
calismada, Papaver rhoeas L.nin sulu ekstrelerini kullanarak AgNP'lerin sentezi i¢in basit, disiik
maliyetli ve yesil bir yontem sunulmaktadir. Yaptigimiz literature taramasinda, Papaver rhoeas L.'nin
sulu ekstresi kullanilarak AgNP sentezi hakkinda herhangi ¢aligmaya rastlanmamistir. Sentezlenen
AgNP’ler UV-Vis, FT-IR, SEM-EDX ve XRD analizi temelinde karakterize edilmistir. Sentezlenen
AgNP'ler ayrica agar well difiizyon yontemi kullanilarak antimikrobiyal aktivite igin test edildi.
AgNP'lerin kiiresel sekilde olduklar1 ve parcacik boyutlarmin 10 nm ila 40 nm arasinda degistigi
belirlenmistir. Antibakteriyel test sonuglarina gére AgNPs'lerin Bacillus subtilis (10 mm), Escherichia
coli (10 mm), Salmonella enterica (12 mm) ve Pseudomonas aeruginosa (13 mm)’ya kars1 en yiiksek
antibakteriyel etkinligi sergiledikleri saptanmistir. Elde edilen veriler 1s1ginda Papaver rhoeas
kullanilarak sentezlenen AgNPs'ler antibakteriyel uygulamanin &nemli oldugu alanlarda faydali

olacagi sonucuna varilmistir.

Anahtar kelimeler: Giimiis nanopartikiil, Papaver rhoeas, biyosentez, antibakteriyel
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Estimation of Milk Yield Losses from Subclinical Mastitis in Dairy Cows
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Summary

The material of the study consisted of milks from 300 mammary lobe belonging to 75 cows from
different breeds (Holstein and Holstein Crossbred) aged between 3-8 years in dairy cattle enterprises
in Efeler district of Aydin province between December 2020 and February 2021. Multiple regression
analysis was utililised to estimate the relationship between somatic cell counts (SCC) and milk yield.

In this study, the relationship between cows breed, age, number of lactation, lactation periods, daily
average milk yield and SCC were examined. No significant difference was found between SCC in
Holstein and Holstein Crossbred cows. It was determined that SCC increased with increasing age (<4
and 5>). In the study, it was determined that the daily milk yield of the cows was 21.1 kg and it was
found that the milk yield loss showed significant differences according to the SCC. In the analysis,
there is a negative relationship between SCC and milk yield; it was estimated that milk yield loss
caused by 1 unit increase in SCC was 0.71 kg/cow/day.

Keywords: Cow, subclinic mastitis, somatic cell counts, milk yield loss
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Siit ineklerinde Subklinik Mastitisten Kaynaklanan Siit Verim Kayiplarimin Tahmini
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Ozet

Arastirmanin materyalini, Aydin ili Efeler ilgesinde Aralik 2020-Subat 2021 tarihleri arasinda
faaliyette bulunan siit sigircilik isletmelerinde, yaglar1 3-8 arasinda degisen farkli irklardan (Holstayn
ve Holstayn Melezi) toplam 75 inege ait 300 meme lobuna ait siitler olusturdu. Orneklerin somatik

hiicre sayis1 (SHS) tespit edilerek SHS ile siit verim iliskisi ¢oklu regresyon yontemiyle tahmin edildi.

Arastirmada ineklerin 1irk, yas, laktasyon sayisi, laktasyon donemleri, gilinliik ortalama siit verimi ile
SHS arasindaki iligkileri incelendi. Holstayn ve Holstayn melezi irki ineklerde SHS arasinda fark
bulunmadi. Yas (<4 ve 5>) arttikga SHS’nin arttign tespit edildi. Ineklerin giinliik siit veriminin
ortalama 21,1 kg oldugu belirlenmis olup, siit verim kaybinin ineklerin SHS gore dnemli 6lgiide
farkliliklar gosterdigi tespit edildi. Yapilan analizde, SHS ile siit verimi arasinda ters yonlii bir iligki
oldugu ve SHS’da meydana gelen 1 {inite artisin neden oldugu siit verim kaybinin 0.71 kg/inek/giin

oldugu tahmin edilmistir.

Anahtar kelimeler: inek, subklinik mastitis, somatik hiicre sayus1, siit verim kayb1
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Effect of Different Age and Plumage Color on Egg Quailty with Cholesterol Level in
Japanese Quail Eggs
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Summary

This study was carried out in order to examine the effects of different feather colors and ages on the
cholesterol values as well as the internal and external quality characteristics of eggs. This study was
carried out to investigate the effect of different feather colors and ages on the internal and external
quality characteristics of eggs as well as cholesterol values. Also, it was aimed to investigate the
quality parameters of the egg weight, which is one of the quality characteristics of quail eggs, in
Japanese quails of different feather colors and ages. As the study material, the eggs both of original
colored Japanese quails and Jumbo quail line 23 weeks old selected in terms of live weight with
yellow feathers and the eggs of the 39-week-old Jumbo quail line were used each reared in Prof. Dr.
Hiimeyra OZGEN Research and Application Farm of Selcuk University Veterinary Faculty at Konya.
Furthermore, internal and external quality characteristics of 100 randomly selected eggs from the 23-
week-old original Japanese quail and Jumbo quail line and the 39-week-old Jumbo quail line
(respectively 40-40-20 eggs) were investigated. In order to determine the egg weight, modeling was
done by using the variables of egg width, shape index, yolk height, yolk diameter, white weight, shell
weight, egg volume, and egg length. In the evaluation made between the groups, an increase in
cholesterol was detected depending on the increase in age; this difference between the mean
cholesterol values of the groups is statistically significant (p<0.01). As a result of this study, it was
determined that age and feather color affect some egg quality characteristics and cholesterol amounts
in quails. It can be said that orginal colored Japanese quails breeding are still more suitable than

yellow feathered Japanese quail for demand fullfillment to low-cholesterol foods nowadays.

Keywords: Age, cholesterol, egg quality, plumage color, quail
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Ozet

Bu calisma farkli tiiy rengi ile yasin yumurta i¢ ve dis kalite 6zellikleri yani1 sira kolesterol degerlerine
de etkisini incelemek amaciyla yapilmistir. Ayrica bildircin yumurtasi kalite 6zelliklerinden biri olan
yumurta agirhigimi farkh tiiy rengi ve yaslardaki Japon bildircinlarinda hangi kalite parametreleri ile
belirlenebilecegini arastirmak amaclanmustir. Calismanm materyalini Selcuk Universitesi Veteriner
Fakiiltesi’ne bagli Prof. Dr. Hiimeyra OZGEN Arastirma ve Uygulama Ciftligi’nde yetistirilen 23’er
haftalik yastaki orijinal renkli Japon bildircinlar1 ve sari tiily rengine sahip canli agirlik yoniinden
selekte edilmis Jumbo bildircin hatt1 ile 39 haftalik yasta olan Jumbo hatt1 siiriilerinden elde edilen
yumurtalar olusturmustur. Ayrica 23 haftalik orijinal Japon bildircini ve Jumbo bildircin hattindan ile
39 haftalik Jumbo bildircin hattindan (sirasiyla 40, 40, 20°ser adet) rastgele secilen 100 adet
yumurtanin i¢ ve dis kalite 6zellikleri incelenmistir. Yumurta agirligini belirlemek i¢in yumurta eni,
sekil indeksi, sar1 yiiksekligi, sar1 ¢api, ak agirligi, kabuk agirligi, yumurta hacmi ve boyu degiskenleri
kullanilarak modelleme yapilmistir. Yumurta kolesterol analizleri i¢in her gruptan 3’er adet numune
sonucu elde edilmistir. Gruplar arasi yapilan degerlendirmede, yas artigina bagli olarak kolesterolde
artis tespit edilmis olup; gruplardaki kolesterol degerlerinin ortalamalari arasindaki bu farklilik
istatistiksel olarak anlamlidir (p<0,01). Sonug olarak bu ¢alismada bildircinlarda yas ve tiiy renginin
bazi yumurta kalite ozellikleri ile kolesterol miktarlarini etkiledigi belirlenmistir. Gilinlimiizde
kolesterol orami diisiik gidalara olan talebin karsilanmasinda orijinal tily renkli Japon bildircin

yetistiriciliginin sar1 tily renkli Japon bildircinlarina gére daha uygun oldugu sdylenebilir.

Anahtar kelimeler: Bildircin, kolesterol, tily rengi, yas, yumurta kalitesi
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Summary

In this study, it was aimed to determine the causative agent of contagious agalaxia by bacteriological
and molecular methods in goat populations. The animals used as research material, were obtained
from goat farms and farms. A total of 10 ml milk samples were taken from 118 goats with mastitis.
After the milk samples were transferred to Aydin Adnan Menderes University Department of
Microbiology in cold chain, they were inoculated to Mycoplasma selective media for identification. A
total 10 isolates identified as Mycoplasma sp. by bacteriological and biochemical methods were firstly
subjected to Mycoplasma sp. 16S rRNA PCR for confirmation by molecular methods and all isolates
(100%) were found to be Mycoplasma sp. A total of 7 (70%) isolates identified as genus Mycoplasma
were identified as M. agalactiae by M. agalactiae 16S rRNA specific PCR. As a result, 7 (6%) M.

agalactiae were determined from 118 milk samples.

Keywords: Contagious agalactiae, hair goat, Mycoplasma agalactiae, PCR, 16S rRNA
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Ozet

Arastirmamizda bulasici  agalaksi etkeninin, yetistiriciligi yapilan keci populasyonlarinda
bakteriyolojik ve molekiiler yontemlerle belirlenmesi amaclanmistir. Arastirma materyalini olusturan
hayvanlar keci yetistiriciligi yapilan ciftliklerden ve isletmelerden temin edilmistir. Toplam 118 adet
mastitis sikdyeti olan kil kegisinden 10 ml siit numunesi alinmistir. Alinan siitler, soguk zincirde
Aydin Adnan Menderes Universitesi Veteriner Fakiiltesi Mikrobiyoloji Anabilim Dalma
ulastirildiktan sonra Mycoplasma selektif besiyerlerine ekimler yapilmis, izole edilen kolonilerin
makroskopik, mikroskobik, bakteriyolojik ve biyokimyasal testler ile degerlendirilmesi sonucunda 10
(%8) adet izolatin Mycoplasma sp. olarak identifikasyonu yapilmistir. Bakteriyolojik ve biyokimyasal
yontemlerle Mycoplasma sp. olarak identifiye edilen 10 adet izolat, molekiiler yontemlerle
dogrulanmasi1 amaciyla oncelikle Mycoplasma sp. 16S rRNA PCR islemine tabi tutulmus ve tim
izolatlarin (%100) Mycoplasma sp. oldugu tespit edilmistir. Mycoplasma sp. olarak cins bazinda
identifiye edilen 10 adet izolatin 7 (%70) adedi ise, M. agalactiae 16S rRNA spesifik PCR iglemi
sonucunda M. agalactiae olarak tir bazinda identifiye edilmistir. Sonug¢ olarak 118 adet siit

numunesinden 7 (%6) adet M. agalactiae tespit edilmistir.

Anahtar kelimeler: Bulasici agalaksi, kil kegisi, Mycoplasma agalactiae, PCR, 16S rRNA
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Biosensors in Diagnosis of Bacterial Diseases in Veterinary Medicine
Songiil OTKUN
Siirt University, Faculty of Veterinary Medicine, Department of Microbiology, Siirt, Turkey
Summary

Biosensors are devices that convert a biological signal into another measurable and processable signal.
Biosensors are developed as a result of multidisciplinary research and provide some reliable and fast
diagnosis at the point of care. Their usage is increasingly becoming widespread in many fields,
especially in medical sciences. Lately, rising epidemic diseases made use of fast diagnosis systems
compulsory. Biosensors are in many ways diagnostic tools that meet these mandatory needs compared
to traditional methods. In veterinary medicine, rapid diagnosis of diseases on site is important in many
aspects such as time, cost and protection. Fast and accurate detection of infectious diseases, especially
zoonoses such as brucellosis, leptospirosis, anthrax, animal and public deficiency is critical. We
wanted to learn the diagnosis of animal diseases. These biosensors have superior aspects such as on-
site diagnosis, easy use and rapid diagnosis according to diagnostic methods such as culture, serology
and molecular. Biosensors are devices with veterinary intense potentials in the near future after these

virtual advantages.

Keywords: Biosensor, contagious disease, rapid diagnosis, veterinary medicine
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Veteriner Hekimlikte Bakteriyel Hastaliklarin Teshisinde Biyosensorler
Songiil OTKUN
Siirt Universitesi, Veteriner Fakiiltesi, Mikrobiyoloji Anabilim Dali, Siirt, Tiirkiye
Ozet

Biyosensorler, biyolojik veya kimyasal bir sinyali Olgiilebilir ve islenebilir bir bagka sinyale
doniistiiren cihazlardir. Biyosensorler multidisipliner ¢alismalar sonucu gelistirilip bakim noktasi
diizeyinde giivenilir ve hizli tan1 imkani saglarlar. Tibbi bilimler basta olmak {izere bir¢cok alanda
kullanimi giderek yayginlagmaktadir. Son zamanlarda artan salgin hastaliklar hizli tani sistemlerinin
kullanimin1 zorunlu hale getirmistir. Biyosensorler bir¢ok yonden geleneksel yontemlerine gore bu
zorunlu ihtiyaci karsilayan teshis araglaridir. Veteriner hekimlikte hastaliklarin yerinde hizli teshisi
zaman, maliyet, koruma gibi bircok yonden Onemlidir. Bulasici hastaliklarin 6zellikle brusellosis,
leptospirosis, anthrax gibi zoonozlarin hizli ve dogru tespiti hayvan ve halk sagligi agisindan kritiktir.
Hayvan hastaliklarinin teshisi amaciyla cesitli 6zelliklere sahip biyosensorler gelistirilmistir. Bu
biyosensorlerin kiiltiir, seroloji, molekiiler gibi tani1 yontemlerine gore yerinde teshis, kolay kullanim,
hizli tan1 gibi istiin yonleri bulunmaktadir. Biyosensorler sagladigi bu avantajlardan dolayr yakin

gelecekte veteriner hekimlikte yogun kullanim potansiyelleri olan cihazlardir.

Anahtar kelimeler: Biyosensor, bulasici hastalik, hizli tani, veteriner hekimlik
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Investigation of The Microbiological Effect of Chitosan Based Peaunet Pine Resin
Added Hydrogel

Merve YiGITER", Semiha YENIGUN? Tevfik OZEN?, Miiberra ANDAC"

"Department of Nanoscience and Nanotechnology, Ondokuz Mayis University, Samsun, Turkey
®Faculty of Arts and Sciences, Ondokuz Mayis University, Samsun, Turkey
Summary

Peanut pine resin whose wound-healing properties have been known since ancient times, is a secretion
porduced by the tree to repair itself. The resin, which has a large number of chemical content, has the
feature of protection against parasites and microorganisms. One of the most important features desired
in hydrogel wound dressings that can be used on humans and animals is that they have an antibacterial
effect. Re-exposure to bacteria and microbes during the healing process of a wound causes infection
and is an undesirable situation. Chitosan, which is frequently used in the production of hydrogel
wound dressings, can also be used with different naturel and synthetic additives in order to give it
antibacterial properties. In this study, peanut pine resin was prepared and added chitosan based
hydrogels to see the antibacterial effect. The antibacterial effect of the resin was also tested by
comparing it with silver nanoparticle added samples. Disk diffusion test was applied to measure the
effect on E. coli (Escherichia coli) bacteria.

Keywords: Peanut pine resin, hydrogel
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Fistik Cam Recinesi Katkih Kitosan Temelli Hidrojellerin Mikrobiyolojik Etkisinin

Arastirilmasi

Merve YiGITER", Semiha YENIGUN? Tevfik OZEN?, Miiberra ANDAC"

'Ondokuz Mayis Universitesi, Nanobilim ve Nanoteknoloji Anabilim Dali, Samsun, Tiirkiye
2Ondokuz Mayis Universitesi, Fen-Edebiyat Fakiiltesi, Samsun, Tiirkiye
Ozet

Yara iyilestirici Ozellikleri eski zamanlardan beri bilinen fisttk cami reginesi, agacin zarar goren
kisimlarinin kendini onarmasi i¢in tirettigi salgidir. Oldukea fazla sayida kimyasal igerige sahip olan
regine, parazit ve mikroorganizmalara karsi1 dirence sahiptir. Insanlar ve hayvanlarda kullanilabilen
hidrojel yara bandajlarinda istenilen en Onemli Ozelliklerden birisi antibakteriyel etkiye sahip
olmalaridir. Bir yaranin iyilesme siirecinde tekrar bakteri ve mikroplara maruz kalmasi enfeksiyona
sebebiyet vermekte olup istenmeyen bir durumdur. Hidrojel yara bandajlarin iiretiminde siklikla
kullanilan kitosana, antibakteriyel 6zellik kazandirmak amaciyla dogal veya sentetik katkilar ilave
edilmektedir. Bu ¢alismada kitosan temelli hidrojellere antibakteriyel 6zellik kazandirmasi amaciyla
fistik ¢ami reginesi uygun kosullarda hazirlanarak eklenmistir. Reginenin antibakteriyel etkisi, glimiis
nanopargacik katkili numuneler ile de karsilagtirilarak test edilmistir. E. coli (Escherichia coli)

bakterisi lizerinde etkisi 6l¢lilmek iizere disk difiizyon testi uygulanmustir.

Anahtar kelimeler: Fistik gamu reginesi, hidrojel
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FULL TEXT

Plants with Repellent and Acaricidal Activity on Ticks Growing in Turkey

Ozge MARANGOZ, Oguzhan YAVUZ

Department of Pharmacology and Toxicology, Faculty of Veterinary Medicine, Ondokuz Mayis University

Samsun, Turkey
Summary

Ticks are arthropods that infect humans and animals with extremely dangerous diseases such as
Babesiosis, Theileriosis, Lyme disease, Anaplasmosis, Ehrlichiosis, Tick-borne typhus, Crimean-
Congo Hemorrhagic Fever. Personal protection of humans and animals, repellent substances and
acaricides against ticks on animals are recommended for effective tick control. However, very
important health effects of repellent and acaricides, such as acute and chronic toxicity and allergic
reaction, changes in blood parameters and triglyceride level, neurotoxicity, oxidative stress, and
genotoxicity have been reported. For this reason, interest in the use of herbal raw materials for control
of ticks has increased in recent years. The presence of 12000 plant species in Turkey and the fact that
4000 of them are endemic are very promising for obtaining herbal medicines that can be used against
ticks. In this paper, plants that grow in Turkey and have repellent and acaricidal properties on ticks

were evaluated.

Keywords: Tick, plant, repellent, acaricide

Tiirkiye’de Yetisen ve Keneler Uzerinde Kaciric1 ve Oldiiriicii Etkinligi Olan Bitkiler

Ozge MARANGOZ, Oguzhan YAVUZ

Ondokuz May1s Universitesi, Veteriner Fakiiltesi, Farmakoloji ve Toksikoloji Anabilim Dali, Samsun, Tiirkiye
Ozet

Keneler, insan ve hayvanlara Babesiosis, Theileriosis, Lyme hastaligi, Anaplasmosis, Ehrlichiosis,
Kene kaynakl tifiis, Kinnm Kongo Kanamali Atesi gibi son derece tehlikeli hastaliklar1 bulagtiran
artropodlardir. Etkili bir kene miicadelesi i¢in insan ve hayvanlarin kisisel olarak korunmasi, kagirici-
kovucu (repellent) maddeler ve hayvanlar {izerindeki kenelere karsi akarisidler tavsiye edilmektedir.
Ancak bu repellent ve akarisid etkili kimyasal bilesiklerin akut, kronik toksisite ve alerjik reaksiyon,
kan parametrelerinde ve trigliserid seviyesinde degisim, norotoksisite, oksidatif stress, genotoksisite
gibi ¢ok Onemli zararlar1 bildirilmistir. Bu nedenle son yillarda kene ile miicadelede bitkisel

hammaddelerin kullanimina ilgi artmistir. Tiirkiye’de 12000 bitki tiirliniin bulunmas1 ve bunlardan
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4000 adedinin endemik tiir olmasi kene ile miicadelesinde kullanilabilecek bitkisel kokenli ilaglarin
elde edilmesi icin olduk¢a umut vaad edicidir. Bu bildiride Tiirkiye’de yetisen ve keneler {izerinde

repellent ve akarisid 6zelligi olan bitkiler incelenmistir.

Anahtar kelimeler: Kene, bitki, repellent, akarisid

Kene ile miicadelede kullanilan bitkiler
Allium sativum (Sarimsak)

Diinyanin bir¢ok yerinde oldugu gibi Tiirkiye’de de yetistirilen sarimsak tarih boyunca sifali bitki
olarak kullanilmistir. TUIK (Tiirkiye Istatistik Kurumu) 2019 verilerine gére ise Tiirkiye’nin 61 ilinde
ozellikle Kastamonu, Gaziantep, Kahramanmarag, Aksaray ve Tokat’ta iiretimi gerceklestirilmektedir
(33). Sarimsagin igerigindeki allisin’den dolay1 antiparaziter ve antiprotozoal etki gosterdigi
belirlenmistir. Ayrica sarimsak yaginin etanolik ve metanolik ekstratlarinin 24 saat icerisinde larva ve

yetiskin keneler tizerinde 6ldiiriicii etki gosterdigi bildirilmistir (1, 24).
Cuminum cyminum (Kimyon)

Kimyon, Apiaceae (Umbelliferae) familyasindan tek yillik, bolge iklimine gore degismekle birlikte
boyu 20-50 cm civarinda olan, ince ve tilysiiz govdeli bir bitkidir. TUIK 2020 verilerine gore kimyon
iiretiminin Ankara, Konya, Kayseri, Afyonkarahisar, Sivas gibi i¢ Anadolu illerinde daha fazla
yapilmaktadir. Anadolu mutfaginda yeri ¢cok eski olan kimyon ayni zamanda protein ve esansiyel
yaglardan zengin igeriginden dolay1 ilag ve parfiim sektoriinde de kullanilan bir hammaddedir (5). C.
cyminum esansiyel yaglarimin 100-200 mg/mL konsantrasyonlar1 Rhipicephalus (Boophilus) microplus
keneleri iizerinde % 100, 50 mg/mL yogunlukta ise % 85 akarisidal etkinlik gdstermistir (38). Baska
bir ¢alismada ise % 10’luk esansiyel yag1 bile % 95.5 oranda etkili bulunmustur (10).

Nerium Oleander (Zakkum)

Zakkum, Apocynaceae ailesinde yer alan, diinyada yaygm dagilim gosteren, 6 metre uzunluga
ulasabilen ve kisin yaprak dokmeyen ¢ok yillik zehirli bir bitkidir. Bahar ve yaz doneminde beyaz,
pembe renkli gigekler agmaktadir. Ulkemizde basta Ege, Akdeniz ve Karadeniz olmak iizere bircok
bolgede yetisebilen zakkum, zehirli oldugu bilinmesine ragmen, yapilan calismalarda biyoaktif
bilesiklere sahip oldugu goriilmiistir (12). N. oleander'den elde edilen yaglarin, Ixodes ricinus

niflerine % 60 oraninda repellent etki gosterdigi bildirilmistir (13).
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Matricaria chamomile (Mayts papatyast)

Compositea ailesine ait, Mayis ve Agustos aylari arasinda beyaz cicek acan tek yillik otsu bir bitki
olan mayis papatyasi, iilkemizde ayni zamanda adi papatya veya tibbi papatya olarak da
bilinmektedirler. Ozellikle Marmara, Ege, Trakya, Giineybat1 Anadoluda dagilim gésteren bir bitkidir
(11, 36). Papatya cigegi ekstraktlarinin % 8 yogunlugu, doymus disi Rhipicephalus annulatus
kenelerine kars1 akarisid (% 26.67) ve yumurtlama inhibisyonu (%46.67) etkisi gosterdigi
bildirilmistir (32).

Mentha piperita (Bahge nanesi)

Diinyada yaygin olarak yetisen Mentha spp. Akdeniz Bolgesinde yayilim gosteren ¢ok yillik aromatik
bir bitkidir. Tanen, pulegon, izomenton, metil asetat, menton ve mentol bilesikleri i¢eren nane, gida ve
ilag sektoriinde Onemli kullanimlara sahiptir (4). M. piperita ugucu yagmnm % 5, 10 ve 20
yogunluklarinin larva ve yetiskin Amblyomma hebraeum kenelerine karsi sirasiyla 60 dakika, 40
dakika ve 20 dakika siireyle % 100 repellent etki gosterdikleri kaydedilmistir (27). Baska bir
calismada ise A. americanum kenelerine karst 0.5 mL yogunlukta 4. ve 6. saatlerde % 50 ve % 10
oranda repellent 6zelligi gosterdigi bildirilmistir (26). Ayrica M. piperita ugucu yaginin Rhipicephalus
(Boophilus) microplus kenelerine kars1 akarisid etkisi de (LC90: 53.8) gosterilmistir (8).

Artemisia absinthium (Pelin otu)

Ulkemizin dogu bélgesinde yetisen Artemisia absinthium’un, antihepatotoksik, antibakteriyel,
antifungal, antioksidan oOzellikte oldugu cesitli ¢calismalar ile gdsterilmistir. Terpenoid, flavonoid,
kumarin, sterol ve asetilen igerigi ile bir¢ok alanda kullanilmaktadir (6). A. absinthium etanolik
ekstrakti % 20 yogunlukta Hyalomma anatolicum larvalar1 ve yetiskinlerine karst % 100 ve 93.32

oranlarda akarisidal etki gostermis ve % 59.11 oranda yumurtlamada azalma saglamistir (16, 29).
Pelargonium graveolens (Itir)

Pelargonium cinsi Geraniaceae ailesine ait ¢ok yillik odunsu bitkilerdir ve Giiney Yarimkiirede
yayilim gostermekle birlikte lilkemizde de dogal olarak yetismektedirler (25). P. graveolens’m %
10’luk konsantrasyonlariin, Rhipicephalus microplus kenelerinin tireme etkinliklerini % 97 oraninda

azalttig1 goriilmiistiir (30).
Lavandula angustifolia (Lavanta)

Lamiaceae ailesine ait genellikle Akdeniz orijinli olan 39 kadar lavanta tiirii bulunmaktadir. Diinyada
her y1l 200 ton kadar lavander yagi ve 1000 ton kadar lavandin yagi elde edilmektedir. Ttrkiye'de
lavanta tiirlerinden sadece Karabag lavanta (L. stoechas ssp. cariensis) dogal olarak yetismekte, bunun

yaninda 6zellikle Isparta yoresinde kiiltiirli yapilmaktadir. Lavanta yaglar1 birgok alanda kullanilmakta
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ve lavantanin igerigindeki linalil asetat’in narkotik, linalool’lin ise yatistirict etkisinin kuvvetli oldugu

bilinmektedir (18).

Lavantanin cesitli zararlilara kars1 repellent ve 6ldiiriicii etkilerine dair birgok yayin vardir. Keneler
tizerindeki etkinliklerine bakildiginda, L. angustifolia esansiyel yaglarmi doymus disi Rhipicephalus
(Boophilus) annulatus kenelerine karsi %8 yogunlukta 1 dakika maruziyet sonrast % 100 akarisid
etkinlik ve % 4 yogunlukta yumurta iiretme kapasitesinde dnemli Olclide azalmaya neden oldugu
gozlenmistir. Lavanta yaglarimin ayni kenelerde % 6-8 yogunluklarda yumurtlama inhibisyonuna
neden oldugu gozlenmis ve LCsy Ve LCqg degerleri sirasiyla % 2.76 ve % 8.84 olarak belirlenmistir
(31, 35). Bagka bir calismada ise % 5, 10 ve 20 yogunluklardaki lavanta esansiyel yaglarinin
Hyalomma marginatum rufipes yetiskin keneleri iizerinde tiim yogunluklarda yiiksek diizeyde
repellent (%70-100) etki gosterdigi ve % 5°lik yogunlukta repellent etkinin 40 dakika boyunca devam
etmistir bildirilmistir (23). Mkolo ve ark. (2007) lavanta esansiyel yaglar1 ile yapilan bir diger
calismada % 10 yogunluklarinin disi yetigskin Ixodes ricinus tiirlerine karsi uygulamadan 80 dakika

sonra % 45 repellent etkili oldugu belirlemislerdir (26).
Ocimum basilicum (feslegen)

Ocimum basilicum L. tiirii, Lamiaceae ailesine ait olup Fransa, italya ve Ispanya gibi iilkelerde ticari
ekimi yapilan bir bitkidir. Asya, Afrika ve Giiney Amerika gibi sicak ve 1liman bdlgelerinde yaygindir
ve lilkemizde dogal yayilis gostermemektedir. Tiirlerine gore degismekle birlikte feslegen esansiyel
yaglari estragol, metil 6janol, linalol, metil sinnamet gibi 6nemli bilesenlere sahiptir (34). O. basilicum
buhar distilatlarinin Ixodes ricinus nimflerine kars1 % 64.5 repellent etki gosterdigi bildirilmistir (14).
Bagka bir ¢alismada Rhipicephalus (Boophilus) microplus kenelerine kars1 O. basilicum kloroform

ekstraktlarinin % 6 ve 10’luk konsantrasyonlarinda % 70 ve % 100 akarisid etkinligi goriilmiistiir (37).
Laurus nobilis (Akdeniz Defnesi)

Defnegiller (Lauraceae) ailesi, Laurus cinsi igerisinde yer alan Laurus nobilis, yuvarlak tepeli, sik dall
bir agagciktir. Kisa ve bodur olabilecegi gibi 10 metreye kadar uzayabilmektedir. Genellikle
Balkanlar, Anadolu ve Akdeniz Havzasinda yayilis gosteren akdeniz defnesi, Pinus brutia’nin
(kizilgam) bulunmadigi alanlarda yetismektedir (20, 41). Defne yapraklarindan elde edilen esansiyel
yaglarin antibakteriyel, agr1 kesici, antiseptik, diyabeti tedavi edici ve migreni Onleyici olarak
kullanildig1 belirtilmistir (20). L. nobilis esansiyel yaglarinin doymus R. microplus disilerine karst %
5-10 konsantrasyonlar1 24. saatin sonunda % 80.5 dliime tol acarken, 3. giin sonunda % 100 6lim

sekillendirmistir (38).
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Morus alba (Beyaz Dut)-Morus nigra (kara dut)

Urticales takiminin Morus cinsi icerisinde yer alan Morus alba ve Morus nigra, diinyanin iliman iklim
bolgelerine yayilmistir. M. alba, soguk ve sert iklim sartlarina uyum saglamis olup, boylari 24
metreye, kokleri 20 metre derinlige kadar ulagabilmektedir. M. nigra ise diger dut tiirlerine gére daha
bodur 6zelliktedirler. Morus tiirleri Japonya, Endonezya, Arabistan, Kafkasya, Bati Afrika, Giiney
Amerika gibi diinyanin birgok alaninda yetistirilmektedir. Ulkemizde ise her bdlgede yetistirilmesi
yapilmaktadir (19). M. alba etanolik ekstraktlariin yetiskin Hyalomma anatolicum kenelerine kars1
LCso degeri 92.95 ppm olarak belirlenmistir (3). M. nigra etanolik ekstraktlarinin 25 mg/mL
kloroform konsantrasyonu ise disi Rhipicephalus microplus keneleri lizerinde % 62.6 yumurtlama

inhibisyonu saglamis ve yumurtadan ¢ikist % 65.4 oraninda engellemistir (7).
Syzygium aromaticum (karanfil)

Diinya ticaretinde 6nemli baharatlardan biri olan Syzygium aromaticum, Myrtaceace ailesine aittir.
Caryophyllus aromaticus, Caryophyllus silvestris, Eugenia caryophyllus, Jambosa caryophyllus
Myrtus caryophyllus gibi farkli birgok karanfil tiirii de vardir. Karanfil, Endonezya Kuzey Maluku
Adalarina 6zgilidiir. Karanfilin baglica yetistirici iilkeleri Zanzibar, Endonezya ve Madagaskar'dir.
Ancak tilkemizde de kiiltiirti yapilmaktadir (2, 21). E. Caryophyllus’un % 15’lik yogunlugu Argas spp.
yetiskinlerine kars1 % 80 akarisid etkinlik gostermis ve LCsy degeri % 3.15 olarak hesaplanmustir (17).
Ferreira ve ark. (2018) clevenger yoOntemi ile karanfil esansiyel yaglarimi elde etmisler ve ana
kompomentleri Gaz Kromatografi-Kiitle Spektrometri (GC-MS) yontemi ile analiz ederek igeriginde
ojenol, Gjenol asetat, karyofillen ve humulen oldugunu belirlemislerdir. Daha sonra etanol/su (%50
h/h) ile hazirlanan ve esansiyel yag, hidrolat ve 0Ojenol igeren formiilasyonlarin farkli
konsantrasyonlarda R. microplus larva ve disilerine kars1 akarisidial etkinlikleri arastirilmis ve 6jenol
ve ugucu yag, sirastyla 2.5 mg/mL ve 5.0 mg/mL'lik konsnatrasyonlarda % 100 larva 6liimiine neden

olmustur (15).
Citrus aurantium var bergamia (Bergamot)

Citrus bergamia, Rutaceae ailesine ait olup, kanath yaprak sap1 ve dikdortgen yumurta benzeri oval
yapraklar1 bulunan kii¢iik agaglardir. Yesil ve sar1 renkli 7.5-10 cm ¢apinda meyvelere sahip olan bu
agac, meyve kabugundan elde edilen esansiyel yaglar i¢in yetistirilmektedir. Bergamot yaginin gida,
kozmetik ve ilag endistrilerinde yaygin olarak kullanilmasindan dolay1 bergamot yetistiriciligi
Tiirkiye, Kamerun, Brezilya, Arjantin ve Uruguay’da olduk¢a fazladir. Bergamot Tiirkiye'nin
giineyinde 6zellikle Bodrum ve Antalya kiyilarinda yetistirilmektedir (22). C. aurantium yagmin % 1,
% 5 ve % 10'luk hazirlanan konsantrasyonlar1 doymus disi Rhipicephalus microplus kenelerine karsi

tiim konsantrasyonlarda yumurtlama ve yumurta agirligini azaltabilmis, ancak kulugka performansinda
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bir degisiklige neden olmamistir. Bergamot yaglarinin keneler {izerindeki % 10’luk konsantrasyonda

etkinlikleri % 90 olarak belirlenmistir (35).
Citrus limonum (limon)

Limon, Rutaceae ailesinin énemli bir tibbi bitkisidir. Asya'ya 6zgii olan Citrus limonum, oval sari
meyvesi bulunan yaprak dokmeyen bir agactir. Limon {iretiminin en fazla oldugu iilkeler Hindistan,
Meksika, Arjantin, Brezilya, ispanya, Cin Halk Cumbhuriyeti, Amerika Birlesik Devletleri, Tiirkiye,
fran ve Italya'dir. Tiirkiye’de limon {iretiminin en fazla saglandig1 yoreler Mersin, Adana, Mugla,
Antalya ve Hatay’dir. Kullanimmin ¢ogu gida sektoriinde olan limon, antikanser aktiviteleri olan
alkaloidleri i¢in de yetistirilmekte olup yapraklar, govde, kdk ve ciceklerinden elde edilen
ekstraktlarinin  klinik olarak 6nemli bakteri suslarina karst antibakteriyel o6zellik gosterdigi
bildirilmistir (28). C. limonum ekstraktinin GC-MS analizi sonucunda esansiyel yagmin ana
kompomentleri limonene ,3-pinene ve y-terpinene olarak belirlenmis ve Rhipicephalus (Boophilus)

microplus kenelerine LCqy degeri % 4.9 olarak belirlenmistir (40).

Tiirkiye’de yetisen bitkilerin keneler iizerinde etkinliklerine iliskin calismalara bir Ornek-
Doktora tez calismasi: Farkh bitki ekstraktlar1 ve bitkilerden sentezlenen nanopartikiillerin

Kkeneler iizerine in vitro etkilerinin incelenmesi (Ozge Marangoz)

Yukarida belirtildigi gibi kenelere karsi dogal, giivenilir, etkili ve ucuz miicadele yontemleri
gelistirilmesine ihtiya¢ duyulmaktadir. Bu tez ¢aligmasinda tilkemiz kaynakli bitkilerden elde edilecek
ekstraktlarin ve bu bitkilerden elde edilecek nanopartikiillerin kenelere karsi akarisid ve kagiric
etkilerinin olup olmadig: arastirilmaktadir. Ulkemizde yaygin sekilde yetisen bu bitkilerin kenelere
kars1 etkinlikleri belirlense bile yapilarindaki esansiyel yaglardan dolay1 uygulandiklari canli doku
tizerinde istenilen yogunluga ulasamayip etki siirelerinin oldukga kisa olma ihtimali vardir. Bu
bitkilerden elde edilen nanopartikiil formiilasyonlar1 ile canli iizerinde istenilen etkiye daha fazla ve
uzun siireli ulasilmas1 beklenmektedir. Bu kapsamda, keneler ile miicadelede faydali olacagi
disiiniilen bu tezin amaci, Samsun ve diger Karadeniz illerinden toplanan Rhododendron luteum
(Orman giilii), Lavandula angustifolia (Lavanta) ve Satureja spicigera (kekik) ekstrelerinin ve bu
bitkilerden elde edilen nanopartikiillerin kopeklerden toplanmis kan emmemis ergin keneler
(Rhipicephalus bursa / R. turanicus / R. sanguineus) tizerine etkinliklerinin in vitro olarak
incelenmesidir. Proje kapsaminda bitki ekstraktlarinin etkinlikleri tek baslarina ve farkli nanopartikiil
formiilasyonlar1 (giimiis ve kat1 lipid nanopartikiiller) ile birlikte piyasada yaygim olarak kullanilan
ilaglarla (repellent etki icin DEET, akarisid etki i¢in fipronil) karsilagtirmali olarak degerlendirilecek

ve en uygun ilag aday1 belirlenecektir.

Ilag arastirma-gelistirme faaliyetinin ilk asamasim olusturacak bu calismanin deneysel asamalar

devam etmekte olup, lilkemizde hem hayvan hem de insan sagligi agisindan son derece tehlikeli
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zararlilar olan kenelerle miicadelede dogal, etkili ve giivenli bir alternatif ilag aday1 gelistirilmesi, bu
sayede insan ve hayvan sagliginin korunmasina katki saglanmasi, tilkemiz kaynaklar ile elde edilecek
tiriin ile 6nemli bir katma deger olusturulmasi ve bu konuda literatiirdeki eksik kalan konulara katkida
bulunarak ileride yapilacak in vivo etkinlik ve gilivenlik caligmalarina temel olusturulmasi

hedeflenmektedir.
Sonug¢

Kene miicadelesinde kullanilan kimyasal repellent ve akarisidlerin ciddi toksisiteleri oldugu
bilinmektedir. Bu nedenle bitkisel kokenli, dogal iiriinlere ihtiya¢ duyulmakta ve biitiin diinyada bu
yonde calismalar yapilmaktadir. Ulkemiz, barindirdign bitki sayis1 ve gesitliligi ile bu yonde ¢ok
onemli bir potansiyele sahiptir. Yapilan ¢alismalar, Tiirkiye’de yetisen bazi bitkilerin keneler tizerinde
kacirici, dldiirlici, yumurtlama engelleyici etkiler meydana getirdikleri gostermistir. Ancak farkli
bitkilerle, farkli tiirlerde ve farkli dozlarda ayrmtili calismalara ihtiyag vardir. Oniimiizdeki yillarda
bitkisel kokenli maddelerin ¢ok daha yayginlagacagi ve piyasada kullanilan mevcut kimyasal iiriinler

icin ticari anlamda alternatif olusturabilecegi 6ngoriillmektedir.
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Development of ELISA Kit for Serological Diagnosis of Q Fever in Anatolian Buffaloes

Timur GULHAN, Merve Gizem SEZENER, Volkan Enes ERGUDEN, Arzu FINDIK, Alper CIFTCI

Department of Microbiology, Faculty of Veterinary Medicine, University of Ondokuz Mayis, Samsun, Turkey
Summary

In this study, it was aimed for development and comparatively evaluation of ELISA diagnostic kit that
can be used in the serological investigation of Q fever disease caused by C. burnetii in Anatolian
buffaloes. For this purpose, buffalo sera were tested with a commercial ELISA kit; and according to
the obtained results home-made ELISA kit was developed with chessboard titration method using two
different conjugates. Of the 92 Anatolian buffalo blood serum samples tested, 22 (23.9%) were found
positive by commercial ELISA kit, 7 (7.6%) and 29 (31.5%) were positive by protein-A conjugated
ELISA and anti-bovine 1gG conjugated ELISA, respectively. In conclusion, within the scope of the
study, an alternative home-made ELISA kit was developed for the serological diagnosis of Q fever for
buffalo. Thus, the home-made ELISA kit, which can be used in researches aimed at detecting
seropositivity, especially in buffalo sera, was made ready for use. It was concluded that the data
obtained would contribute to wider ranging epidemiological studies.

Keywords: Anatolian Buffaloes, ELISA, Q Fever, sera
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Mandalarda Q Hummasinin Serolojik Teshisi I¢in ELISA Kiti Gelistirilmesi

Timur GULHAN, Merve Gizem SEZENER, Volkan Enes ERGUDEN, Arzu FINDIK, Alper CIFTCI

Ondokuz May1s Universitesi, Veteriner Fakiiltesi, Veterinerlik Mikrobiyolojisi Anabilim Dal1, Samsun, Tiirkiye

Ozet

Bu calismada, mandalarda C. burnetii'nin neden oldugu Q hummasi hastaliginin serolojik
incelemesinde kullanilmak iizere ELISA tani kiti gelistirilmesi ve ticari ELISA kiti ile karsilastirmali
degerlendirilmesi amaclanmistir. Bu amagla manda serumlar ticari bir ELISA kiti ile test edilmis ve
elde edilen bulgular dogrultusunda iki farkli konjugat kullanilarak satrang tahtasi titrasyon metodu ile
home-made ELISA kiti gelistirilmistir. Test edilen 92 adet manda kan serumu 6rneginin ticari ELISA
kiti ile 22'si (% 23,9), protein-A konjuge ELISA ile 7'si (% 7,6) ve anti-sigir IgG konjuge ELISA ile
29'a (% 31,5) pozitif bulundu. Sonug olarak ¢alisma kapsaminda Q hummasinin serolojik teshisi igin
alternatif home-made ELISA kiti gelistirilmistir. Boylece, 6zellikle manda serumlarinda seropozitifligi
tespit etmeye yonelik aragtirmalarda kullanilabilecek home-made ELISA kiti kullanima hazir hale
getirilmis ve elde edilen verilerin daha genis kapsamli epidemiyolojik ¢aligmalara katki saglayacagi

sonucuna varilmustir.

Anahtar kelimeler: ELISA, manda, Q Hummasi, serum
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FULL TEXT
Evaluation of Rooster Semen Frozen With Shilajit Containing Extender

Mustafa Yigit NIZAM*, Murat SELCUK?

'Department of Reproduction and Avrtificial Insemination, Faculty of Veterinary Medicine, Dokuz Eylul

University, Izmir, Turkey

Department of Reproduction and Avrtificial Insemination, Faculty of Veterinary Medicine, Ondokuz Mayis

University, Samsun, Turkey (mselcuk@omu.edu.tr)
Summary

The high PUFA content in cock semen is essential for normal semen function as it forms semen's
fluidity. Therefore, rooster semen is more susceptible to lipid peroxidation (LPO) by reactive oxygen
species (ROS) during in vitro use and storage. Antioxidants are the primary defense mechanisms
against oxidative stress. Shilajit has an antioxidant effect by protecting it from the damage of free
radicals. This study aims to determine the effects of shilajit-containing extender on the freezing of
rooster semen. 20 adult Barred Plymouth Rock roosters kept in individual cages at the age of 49 weeks
were used in the study. The semen taken from 20 roosters with the abdominal massage technique was
pooled at 37 °C. After the preliminary examination, the semen was divided into 6 equal parts. 3%
glycerol (v/v) was added as a cryoprotectant to the Beltsville Poultry Semen Extender (BPSE) diluent.
The prepared BPSE diluent was divided into 6 equal parts, including 1 control and 5 experimental
groups (S5, S10, S15, S20,S25), and shilajit was added to the experimental groups at different rates (5,
10, 15, 20, 25 g/ml) as an antioxidant. Reconstituted semen were allowed to equilibrate for 2 hours at
4 °C. The prepared straws were placed on an aluminum rack and frozen in liquid nitrogen vapor for 7
minutes at the height of 4 cm on the liquid nitrogen surface. Frozen semen straws were thawed at 37
°C in 30 seconds. Motility examination was performed with the CASA system (Microptic Sperm Class
Analyzer, SCA). At the end of the solution, Progressive motility values were 7.30% in the control
group, 14.36% in the S5 group, 14.15% in the S10 group, 18.83% in the S15 group, 14.36% in the S20
group, and 17.00% in the S25 group.

Keywords: Rooster, freezing, shilajit, semen
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Shilajit Iceren Sulandirici ile Dondurulan Horoz Spermalarinin Degerlendirilmesi
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Ondokuz Mayis Universitesi Veteriner Fakiiltesi, Délerme ve Suni Tohumlama Ana Bilim Dali, Samsun,

Tiirkiye
Ozet

Horoz spermasindaki yiiksek PUFA igerigi, spermanin akigkanliginin temelini olusturdugu i¢in normal
sperma fonksiyonu icin gereklidir. Bu nedenle, horoz spermasi in vitro kullanim ve depolama
sirasinda reaktif oksijen tiirleri (ROS) tarafindan lipit peroksidasyonuna (LPO) daha duyarhdir.
Antioksidanlar, oksidatif strese kars1 primer savunma mekanizmalaridir. Shilajit serbest radikallerin
hasarindan koruyarak antioksidan etki gostermektedir. Bu arastirmada amag shilajit igeren
sulandiricinin, horoz spermasinin dondurulmasina etkilerinin belirlenmesidir. Calismada 49 haftalik
yasta bireysel kafeslerde tutulan 20 adet yetiskin Barred Plymouth Rock 1rki horoz kullanildi.
Abdominal masaj teknigi ile 20 adet horozdan almnan spermalar 37°C’de pooling yapildi. On
muayeneden sonra sperma 6 esit parcaya ayrildi. Beltsville Poultry Semen Extender (BPSE)
sulandiricina kryoprotektan olarak %3 gliserol (v/v) eklendi. Hazirlanan BPSE sulandiricist 1 kontrol,
5 deney grubu (S5, S10, S15, S20,S25) olmak iizere 6 esit parcaya boliindii ve deney gruplarina
antioksidan olarak shilajit farkli oranlarda (5, 10, 15, 20, 25 pg/ml) ilave edildi. Sulandirilmis
spermalar 4°C’de 2 saat boyunca ekilibrasyona birakildi. Hazirlanan payetler aliiminyum rafa dizildi
ve sivi azot yizeyine 4 cm ylkseklikte 7 dakika boyunca sivi azot buharinda donduruldu.
Dondurulmus sperma payetleri 37°C’de 30 saniye siirede ¢dzdiiriildii. CASA sistemi ile (Microptic
Sperm Class Analiser, SCA) ile motilite muayenesi yapildi. C6ziim sonu progresif motilite degerleri
kontrol grubunda %7,30, S5 grubunda %14,36, S10 grubunda %14,15, S15 grubunda %18,83, S20
grubunda %14,36 ve S25 grubunda %17,00 olarak tespit edildi.

Anahtar kelimeler: Horoz, dondurma, shilajit, sperma
Giris

Dondurma ve ¢ozdiirme siirecinde sperma oksidatif, ozmotik ve termal hasarlara maruz kalmaktadir.
Bu hasarlar da sperma kalitesini ve fertilizasyon yetenegini diisiirmektedir (1). Dondurma hasarinin
arkasinda yatan nedenler; ozmotik stres, soguk soku, hiicre i¢i kristal olusumu, agiri miktarda reaktif
oksijen tiirleri (ROS) antioksidan koruma sistemindeki degisiklikler ve bu durumlarin birlikte
gorlilmeleridir (2). ROS seviyesinin yiikselmesi oksidatif strese neden olarak proteinlerin ve lipitlerin
bozunmasi ile sonuglanmaktadir (3). ROS iiretimi ile antioksidanlar arasindaki denge spermatozoanin

yasamsal faaliyetlerinin korunmasi i¢in kesinlikle gereklidir (4). Kryoprezervasyon sirasinda, ROS ile
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dogal antioksidanlar arasinda dengesiz bir durum s6z konusu olup, bu dengesizlik oksidatif stres ile
sonu¢lanmaktadir. Kryoprezervasyonun spermatozoa iizerine olan oksidatif stresi en aza indirmek
amaciyla, sulandiricilara antioksidan katilmasi gerekmektedir (5). Antioksidanlar, oksidatif strese kars1
primer savunma mekanizmalaridir (6). Horoz spermatozoon plazma membrani, memeli
spermatozoonlarina gore ¢ok daha fazla ¢oklu doymamis yag asitleri (PUFA) igermektedir (7). Horoz
spermasindaki yliksek PUFA igerigi, spermanin akigkanliginin temelini olusturdugu ic¢in normal
sperma fonksiyonu igin gereklidir (8, 9). Bu nedenle, horoz spermasi in vitro kullanim ve depolama
sirasinda reaktif oksijen tiirleri (ROS) tarafindan lipit peroksidasyonuna (LPO) daha duyarlidir (10).
Horoz spermasi normalde glutatyon peroksidaz, katalaz (CAT), siiperoksit dismutaz ve ayrica ROS'a
kars1 E vitamini (VitE) ve C vitamini gibi antioksidan sistem igermekte, ancak kriyoprezervasyondan
etkilenmektedir (11). Bu amagla Katalaz ve Vitamin E (12), L-karnitin (13), Hyaliironik Asit (14),
Mito-TEMPO (15), Vitamin E ve Selenyum nanopartikiilleri (16), Glutatyon (17) gibi cesitli
antioksidanlar horoz spermasina eklenmistir. Shilajit, spermatojenik aktiviteyi artirict etki gostermekte
(18), testosteron seviyesini artirmakta (19) ve viicut hiicrelerini serbest radikallerin hasarindan

koruyarak antioksidan etki gdstermektedir (20).

Bu aragtirmada amag shilajit i¢eren sulandiricinin, horoz spermasimin dondurulmasina etkilerinin

belirlenmesidir.
Materyal- Metot
Spermanin Alinmast

49 haftalik yasta bireysel kafeslerde tutulan, giinde 16 saat 151k/8 saat karanlik uygulanan ve ad-
libitum beslenen 20 adet yetiskin Barred Plymouth Rock 1rki horoz kullanildu.

Tiim horozlardan Burrows and Quinn (21)’in agikladig1 sekilde abdominal masaj teknigi ile 20 adet
horozdan sperma alindi. Alinan spermalarin tiimii 1sitma tablali mikroskop ile 37°C’de muayene
edildi. Motilite degerleri %90 ve {lizeri olarak tespit edilenler calismaya dahil edildi. Horozlardan

alinan spermalar 37°C’de pooling yapildi. On muayeneden sonra sperma 6 esit pargaya ayrildi.
Sulandirictmin hazirlanmast ve deney gruplarinin olusturulmasti

Sperma sulandiricis1 olarak Beltsville Poultry Semen Extender (BPSE) (BPSE; dipotasyum fosfat
(12,7 g/L), sodyum glutamat (8,61 g/L), fruktoz (5 g/L), sodyum asetat.3H20 (4,3 g/L), TES (1,9
g/L), monopotasyum fosfat (0,6 g/L), potasyim sitrat (0,64 g/L) ve magnezyum klorit.6H20 (0,34 g/L)
karistminin 100 mL distile su, pH 7,1-7,5 ve osmolarite 310 — 340 mOsm/kg) kullanildi (7).
Sulandiriciya kryoprotektan olarak %3 gliserol (v/v) eklendi. Hazirlanan BPSE sulandiricist 1 kontrol,
5 deney grubu olmak {izere 6 esit pargaya boliindii ve deney gruplarma antioksidan olarak shilajit

farkli oranlarda ilave edildi.
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Calisma gruplari; Kontrol (0 pg/ml Shilajit), S5 (5 pg/ml Shilajit), S10 (10 pg/ml Shilajit), S15 (15
pug/ml Shilajit), S20 (20 ug/ml Shilajit), S25 (25 pg/ml Shilajit) olarak dizayn edildi. Hazirlanan
sulandiricilar sperma ile kademeli olarak karistirildi ve 4°C’de 2 saat boyunca ekilibrasyona birakildi.
Ekilibrasyon sonrasi g¢alisma gruplarindaki tiim sulandirilmig spermalar 0,25 ml’lik payetlere
dolduruldu ve payetlerin uglari polivinil alkol ile kapatildi. Hazirlanan payetler aliiminyum rafa dizildi
ve sivl azot ylizeyine 4 cm ylikseklikte 7 dakika boyunca sivi azot buharinda donduruldu. Dondurma
siiresinin sonunda payetler -196°C’lik sivi azot igerisine birakildi. Dondurulmus sperma payetleri
37°C°de 30 saniye siirede ¢ozdiiriildii. CASA sistemi ile (Microptic Sperm Class Analiser, SCA) ile

sperma motilite muayenesi yapildi
Bulgular

Coziim sonu total motilite degerleri kontrol grubununda %59,16, S5 grubunda %68,76, S10 grubunda
%72,80, S15 grubunda %77,21, S20 grubunda %68,76 ve S25 grubunda %71,62 olarak tespit edildi.

Coztim sonu progresif motilite degerleri kontrol grubunda %7,30, S5 grubunda %14,36, S10 grubunda
%14,15, S15 grubunda %18,83, S20 grubunda %14,36 ve S25 grubunda %17,00 olarak tespit edildi.

Tartisma

Zaniboni ve arkadaglarinin 2014 yilinda yaptiklar ¢alismada sulandirici ve kryoprotektan olarak
sirastyla Lake sulandiricisi ve DMA kullandiklar1 ¢alismada ekilibrasyon sonrasi horoz spermasinin

motilite degerini %48,5 olarak tespit etmislerdir (22).

Shahverdi ve arkadaglarinin 2015’de yaptiklari ¢alismada BPSE sulandiricisi ve farkli oranlarda diisiik
dansiteli lipoprotein (LDL) kullandiklar1 ¢alismada ¢6ziim sonu horoz spermasinin total motilite
degerlerini %22,7, %24,1, %32,2, %43,1, %32,1 ve %19,8 olarak tespit etmislerdir. Progresif motilite
degerlerini ise %5,4, %4,2, %6,4, %5,8, %5,2 ve %4,6 olarak tespit etmislerdir (23).

Fattah ve arkadaslarinin 2017°de horoz spermasinda BPSE sulandiricisi ve farkli oranlarda L-karnitin
kullandiklar1 ¢aligmada ¢6ziim sonu total motilite degerleri %52,7, %55,7, %68,2, %69,1, %43,1 ve
35,8 olarak tepit etmislerdir. Progresif motilite degerlerini ise %19,4, %21,2, %28,4, %29,8, %16,2. ve
%9,6 olarak tespit etmislerdir (13).

Caligmamizda elde edilen degerler ile goriilen farkliliklar kullanilan antioksidan farkliliklarindan

kaynaklandigi diistiniilmektedir.
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The Importance of Volatile Compounds in Detecting Heat in Cows
Eser AKAL

Ondokuz Mayis University, Faculty of Veterinary Medicine, Department of Reproduction and Artificial

Insemination, Samsun, Turkey

Summary

Pheromones play an important role in animal movements and reproductive physiology. Sexual
attraction, mother-young interactions, anger symptoms, initiation of anger, acceleration in
adolescence, reduction in postpartum anestrus, hormonal stimulation, and increasing penile erection
are some of the classic events affected by pheromones. Since they are secreted directly from the
animal's own body, they are a reliable indicator of an animal's physiological state. In recent years,
important pheromones have been identified on reproductive physiology in urine, feces, vaginal
secretion and saliva in many mammal species. It has become possible to determine the preovulatory,
ovulatory and postovulatory periods with these secretion samples, which are analyzed especially by
gas chromatography-mass spectrometry (GC-MS) analysis in cows. The most prominent of these
pheromones were di-n-propyl phthalate and 1-iodoundecane detected in urine. In researches on this
subject, the responses of male animals have also given supportive data. Based on the available data,
bovine pheromones can be used as practical tools to improve reproduction and management. Finding
more practical ways to detect heat (such as Kit, odor analysis, etc.) will reduce the costs that will occur
due to the failure to detect heat, which causes economic losses, and production and livestock will be
able to reach higher quality points.

Keywords: Cow, estrus, volatile compound
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Ineklerde Kizginlik Saptamada Ucucu Bilesiklerin Onemi

Eser AKAL

Ondokuz May1s Universitesi, Veteriner Fakiiltesi, Délerme ve Suni Tohumlama Ana Bilim Dali, Samsun,

Tirkiye
Ozet

Feromonlar hayvan hareketlerinde ve iireme fizyolojisi {izerinde 6nemli rol oynar. Cinsel ¢ekim, anne-
geng etkilesimleri, kizginlik belirtileri, kizginlik baslatilmasi, ergenlikte hizlanma, dogum sonrasi
andstrus olgusunu azaltma, hormonal uyarilma ve penis ereksiyonunu arttirma feromonlarin etkiledigi
klasik olaylardan bazilaridir. Hayvanin direk olarak kendi viicudundan salgilandiklart i¢in bir
hayvanin fizyolojik durumunun giivenilir bir gostergesi durumundadirlar. Gegtigimiz yillarda birgok
memeli tiirlinde idrarda, diskida, vajinal salgida, tiikiiriikte iireme fizyolojisi {izerinde Onemli
feromonlar tespit edilmistir. Ineklerde dzellikle gaz kromatografisi kiitle spektrometresi (GC-MS) ile
analizi tercih edilerek analiz edilen bu salgi 6rnekleri ile preovulator, ovulator ve postovulatory
donemlerin tespit edilmesi olanakli hale gelmistir. Bu feromonlarda en ¢ok gbze c¢arpanlari idrarda
saptanan di-n-propyl phthalate and 1-iodoundecane olmustur. Bu konuda yapilan arastirmalarda erkek
hayvanlarin verdigi tepkiler de destekleyici cevap niteliginde data vermistir. Mevcut verilere
dayanarak, sigir feromonlar1 lireme ve yonetimi iyilestirmek icin etkili araglar olarak kullanilabilir.
Kizgmlig tespit etmede (kit, koku analizi vs. gibi) daha pratik yollar bulunmasi ile basta ekonomik
kayiplara yol agan kizgmlik saptanamamasia bagli olugsacak maliyetler azaltilacak ve iiretim ile

hayvancilik daha kaliteli noktalara gelebilecektir.

Anahtar kelimeler: inek, kizgilik, ugucu bilesik
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Effect of Sodium Selenite (Na,SeO3) on The Motility Parameters of Cryopreserved Dog
Spermatozoa*

Burcu ESIN, Mesut CEVIK

Ondokuz May1s University, Faculty of Veterinary Medicine, Department of Reproduction and Artificial

Insemination, Samsun, Turkey
Summary

Selenium (Se) is a trace mineral that is required by both humans and animals. In other animals, such as
rats, mice, chickens, pigs, lambs, and cattle, selenium deficiency has been associated with reproductive
issues and poor sperm quality. Therefore, the effect of sodium selenite (Na,SeOz) on the
cryopreservation of dog spermatozoa was examined in this study. Six healthy dogs (3 ejaculates from
each dog) were used in the study. Each ejaculate was diluted at 37°C with a Tris-based extender
containing land 2 pg mL™ sodium selenite, cooled to 4 °C and allowed to equilibrate for 1 hours.
Then, the semen was packed in 0.25 mL straws and frozen in liquid nitrogen vapor. Later, the semen
was thawed at 37°C for 25-30 s and sperm motility parameters (motility, progressive motility, and
kinematic parameters) were analyzed. Results showed that adding 1 pg mL™ selenium to the semen
extender increased the sperm motility parameters of cryopreserved dog semen compared to the control
and the group in which 2 pg mL™ selenium was added to the semen extender. These results indicated
that supplementation of 1 pg mL™ sodium selenite as an antioxidant to the Tris-based extender

improved the motility of cryopreserved dog spermatozoa.

Keywords: Dog, motility, spermatozoa, sodium selenite

“This study was a produced from PhD thesis, supported by Ondokuz Mayis University Scientific Research and
Development Support Program (BAP), project number/ PYO.VET.1904.20.010.

111



EDUVET International Veterinary Sciences Congress 25-27 JUNE 2021

Sodyum Selenitin (Na;SeO3) Dondurulmus Kopek Spermasinin Motilite Parametreleri

Uzerine Etkisi*
Burcu ESIN, Mesut CEVIK

Ondokuz May1s Universitesi, Veteriner Fakiiltesi, Délerme ve Suni Tohumlama Anabilim Dali, Samsun,

Tiirkiye
Ozet

Selenyum (Se) hem insanlar hem de hayvanlar i¢in gerekli olan bir iz elementtir. Selenyum eksikligi,
sigan, fare, horoz, domuz, ko¢ ve sigir gibi diger hayvanlarda tireme sorunlar1 ve diisiik spermatozoa
kalitesiyle iligkilendirilmistir. Bu nedenle, sodyum selenitin (Na,SeO3) dondurulmus képek spermasi
tizerindeki etkisi bu calismada incelenmistir. Calismada 6 adet saglikli kopek (her kopekten 3 ejakiilat
almmak iizere) kullanilmustir. Her ejakiilat 37 °C'de 1 ve 2 pg mL™ sodyum selenit igeren Tris bazli bir
sulandirici ile sulandirilmis, 4 °C'ye sogutulmus ve 1 saat siireyle ekilibrasyona birakilmigtir. Daha
sonra spermalar 0,25 mL'lik payetlerde paketlenmis ve sivi nitrojen buharinda dondurulmustur. Daha
sonra sperma 37 °C’de 25-30 siireyle ¢ozdiiriildii ve sperma motilite parametreleri (motilite, progresif
motilite ve kinematik parametreler) analiz edildi. Calisma sonucunda, sperma sulandiricisina 1 pg mL’
! sodyum selenit eklenmesinin, dondurulmus kopek spermasimin sperma motilite parametrelerini
kontrol ve 2 pg mL™ sodyum selenit eklenen gruba kiyasla artirdigin1 géstermistir. Bu sonuglar, Tris

bazli sulandiriciya antioksidan madde olarak 1 pg mL™ sodyum selenit eklenmesinin, dondurulmus

kopek sperma motilite parametrelerini arttirdigi gozlemlenmistir.

Anahtar kelimeler: Ko6pek, motilite, spermatozoa, sodyum selenit

*Bu ¢alisma, Ondokuz Mayis Universitesi Bilimsel Arastirma ve Gelistirme Destek Progranu (BAP) tarafindan

desteklenen doktora tezinden iiretilmistir (Proje no. PYO.VET.1904.20.010).
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FULL TEXT
Treatment Principles in Calf Diarrhea
Siileyman KOZAT
Van Yiiziincii Y1l University, Faculty of Veterinary Medicine, Department of Internal Medicine, Van, Turkey

Summary
Calf diarrhea is a widely reported disease in cattle breeding enterprises and is one of the most
important economic losses for cattle producers. The most frequent symptom of the disease in young
calves is diarrhea, which is sometimes foul-smelling, may be white, black, gray or blood-stained
typically a problem in the first month of calf life. In neonatal calves, infectious and non-infectious
agents cause diarrhea. Infectious agents include corona, rotavirus, cryptosporidia, coccidian,
salmonella and enterogenic E. coli. Non-infectious agents are poor care and accommodation
conditions. Regardless of the source of diarrhea, the intestinal mucosal barrier system of the calf is
compromised in diarrhea. As a result of the disrupted intestinal mucosal system, it causes a significant
amount of fluid loss from the intestines. As a result, dehydration and / or hypovolemic shock and
death may occur due to diarrhea. The purpose of diarrhea treatment in calves should be to restore
deficient body fluids, correct electrolyte imbalance and provide energy need. In this study, detailed
information will be given about the etiological factors and diagnostic methods that cause diarrhea in
calves, fluid loss and elimination of fluid loss, appropriate fluid selection, the amount of fluid to be

given and the use of antibiotics.

Buzag ishalinde Tedavi Prensipleri
Siileyman KOZAT
Van Yiiziincii Y11 Universitesi, Veteriner Fakiiltesi, I¢ Hastaliklar1 Anablim Dal1, Van, Tiirkiye

Ozet

Buzag ishali, sigir yetistirme isletmelerinde yaygin olarak bildirilen bir hastaliktir. Sigir iireticileri
icin en Onemli ekonomik kayiplardan biridir. Neonatal buzagilarda hastaligin en sik goriilen
semptomu, bazen kotii kokan, beyaz, siyah, gri veya kanli olabilen ve tipik olarak buzagi yasaminin
ilk ayinda bir problem olan ishaldir. Neonatal buzagilarda ishale enfeksiy6z ve non enfeksiyoz ajanlar
neden olmaktadir. Enfeksiydz etkenler; corona, rotavirus, cryptosporidia, coccidian, salmonella ve
enterojenik E. coli dir. Non enfeksiyoz etkenler ise kétii bakim ve barinma kosullardir. ishalin kaynag:
ne olursa olsun ishalde buzagin bagirsak mukozal bariyer sistemi tehlikeye girer. Bozulan bagirsak
mukozal sistem sonucunda bagirsaklardan 6nemli miktarda sivisi kaybina neden olur. Sonug olarak,
Ishale bagli olarak olusan dehidrasyon ve/veya hipovolemik sok ve &liim meydana gelebilir.
Buzagilarda ishal tedavisinin amaci; eksik viicut sivilarini geri kazanmak, elektrolit dengesizligini
diizeltmek ve enerji ithiyacim1 saglamak olmalidir. Bu calismada buzagilarda ishale neden olan
etiyolojik faktorler ve tami yontemleri, sivi kaybinin giderilmesi, uygun sivi sec¢imi, verilecek sivi

miktar1 ve antibiyotik kullanimi hakkinda detayl bilgi verildi.
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Introduction

Calf diarrhea is a widely reported disease in cattle breeding enterprises and is one of the most
important economic losses for the beef and dairy cattle industry (Von Buenau et al., 2005; Gulliksen et
al., 2009; Cho and Yoon, 2014; Erkilic et al., 2016). The most frequent symptom of the disease in
young calves is diarrhea, which is typically a problem in the first month of existence (Brar et al.,
2015). The diarrhea, sometimes foul-smelling, may be white, black, gray or blood-stained. It may also
occur in calves that are suckled by their mothers, but it is more frequent in hand-reared calves
(Batmaz, 2010; Shekhar et al., 2017). Diarrhea can be caused by several species, and in one animal
there can be more than one causative agent. Calf diarrhea is a multifactorial syndrome contains
infective agents, non-infective and the environment or the management factors (Shekhar et al., 2017).
The most frequent cause of diarrhea in young calves is viruses such as rotavirus, but protozoa such as
cryptosporidia and coccidia and bacteria such as salmonella and E. coli, too, will cause complications
(Kumar et al., 2010; Akam et al., 2011; Singh et al., 2014; Bednarski et al., 2015; Erkilic et al., 2016 ).
Management factors such as hygiene (calving, sheltering), nutrition (nutritional composition and
guality, feed hygiene and technique) and the animal's immune status (passive transfer of
immunoglobulins, nutritional status) are non-infectious causes of diarrhea (Baumgartner, 2012). The
lining of the intestine is compromised regardless of the origin of diarrhea, resulting in the loss of
significant volumes of body fluid into the gut. As a consequence, the calf dehydrates rapidly,
electrolytes become imbalanced, energy reserves are exhausted, and shock and death can occur in the
calf. The goal of diarrhea treatment in calves should be to restore missing body fluids, correct the
imbalance of electrolytes, and supply energy. Diarrhea in both beef and dairy calves is the leading
cause of calf mortality before weaning. Therefore, some effort should be made by both veterinarians
and farmers to create reasonable and appropriate guidelines for both diarrhea prevention and care
(Millemann 2009; Cabalar, 2004; Khamees, 2015; Barua, 2018). To avoid calf diarrhea, antimicrobials
have long been used and are frequently administered as a remedy. However, in order to reduce the
growth of resistant bacteria, it is crucial to avoid the excessive use of antibiotics in food organisms. In
adult cattle, enteric diseases are often popular, and both beef and dairy practitioners are frequently
asked to establish diarrhea treatment protocols (Constable, 2009). These procedures are usually
focused on understanding of the most likely pathogen and the professional expertise of the
veterinarian, since diagnostic testing is frequently not possible. It is not possible to prescribe
antibiotics for calves in order to avoid diarrhea. However, in order to treat select cases of calf diarrhea,
the use of such antimicrobials and fluid treatment can be useful in reducing mortality and decreasing
the incidence and length of diarrhea. Instead of mass-medicating vast numbers of cattle, individual
animals prone to experience septicemia or have systemic symptoms of illness should be vaccinated for

antimicrobial therapy.
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Infectious Agents

Many factors such as microbiological, environmental, nutritional, immunological and genetic play a
role in the etiopathogenesis of diarrhea (Kulig and Coskun, 2019). Diarrhea is the most important
disease that causes loss of productivity and death in calves in neontal period. Viruses, bacteria and
protozoa are the most important enteric pathogens involved in the pathogenesis of the disease (Table
2) (Baker, 1995; Berchtold, 2009; Berge et al., 2006; Boileau and Kapil, 2010; Bolin et al., 1985;
Cabalar, 2004; Cheetham et al., 2006; Akam et al., 2011; Cho and Yoon 2014; Cho et al., 2013; Cho
and Yoon, 2014; Lorenz et al., 2011; Singh et al., 2014; Bednarski et al., 2015; Erkilic et al., 2016 ).

1. Viral Agents

Rotavirus, Coronavirus, Bovine Viral Diarrhea, Caliciviridae, Toroviruses, Bovine norovirus and
Neboviruses are viral agents that cause diarrhea in calves in the neonatal period (Martella et al., 2010;
Hoet and Saif, 2004; Hoet et al., 2002; Gulliksen et al., 2009; Alsaad et al., 2012; Gonzalez et al.,
2021). Rotavirus is a non-enveloped virion with double stranded RNA segments and is in the
Reoviridae family. There are seven serogroups (A to G) rotaviruses based on antigenic and genetic
similarities of the intermediate capsid protein. Rotavirus is currently recognized as the primary
etiological agent of calf diarrhea (Ghosh et al., 2007). Group A rotaviruses are the main causative
agent of rotavirus infection in domestic animals. The capsid proteins of the agent play an important
role in viral structure, binding to virus enterocytes and protection of antigenicity, and non-structural
glycoprotein 4 (NSP4) has a special role in the release of viral enterotoxins. This protein also
interferes with cellular homeostasis by increasing the calcium ion flux in the host cytoplasm. These
changes in the host cause drastic changes in the movement of nutrients and water through the intestinal
epithelium. These changes also constitute a more important place in the formation of histopathological
lesions for viral pathogenesis. Rotavirus usually causes diarrhea in 1 to 2 weeks old calves (Dhama et
al., 2009). The incubation period of the virus (12 ~ 24 hours) in the host is very short, causing acute
diarrhea in the affected calves. Infected calves cause the virus to be transmitted to other calves by
spreading a large amount of the virus through faeces for 5 ~ 7 days. The virus replicates in the
cytoplasm of the epithelial cells of the small intestinal villi of the host. Destruction of mature
enterocytes in the causative villa leads to villus atrophy and activation of the enteric nervous system
by vasoactive components from damaged cells, causing maldigestive/malabsorptive diarrhea (Martella
et al., 2010). Coronavirus is an enveloped virus with a single-stranded RNA genome (27 ~ 32 kb) and
is a member of the Betacoronavirus 1 genus (Berge et al., 2006). Virus infection with three different
clinical manifestations in cattle a) calf diarrhea in 1 to 2 weeks old calves; b) hemorrhagic diarrhea and
winter dysentery in adult animals and c) bovine respiratory disease complex diseases in both young
and adult cattle (Kozat and Tuncay, 2018). The spike (S) protein possessed by the virus plays an
important role in the localization and pathogenesis of the virus as well as neutralizing the antibody in
the host (Lin, 2000). After the agent is taken by the host, it first settles in the small intestine and then
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spreads throughout the entire small intestine and colon for a short time. At the onset of the infection,
the S protein of the virus and the heme-agglutinin-esterase (HE) protein bind and join the intestinal
epithelial cells of the host. Microscopically, the villi of the affected small intestine and colonic crypts
lead to atrophy and lamina propria necrosis. Viruses multiplying in enterocytes cause cells by a normal
secretion mechanism. Mature villous epithelial cells are the primary target of the virus, but crypt
enterocytes are also affected. Clinical manifestations in affected animals usually take longer due to the
damage done by the virus to encrypt enterocytes (Boileau and Kapil, 2010). Bovine viral diarrhea
virus is an enveloped and single-stranded RNA virus and a member of the Pestivirus genus in the
Flaviviridae family (Foster and Smith, 2009; Ridpath, 2010). The clinical symptoms of BVDV
infection range from subclinical disease to fatal disease, depending on the immune status of the host,
duration of pregnancy and gestation, and the presence or absence of co-infection with other pathogens.
Most of the infected animals have mild clinical signs such as low-grade fever, leukopenia, anorexia
and decreased milk production. Acute BVD infection is characterized by lymphopenia /leukopenia
leading to diarrhea, pyrexia, depression, anorexia, decreased milk production, oral ulcers, hemorrhagic
syndrome and immunosuppression (Baker, 1995). Bovine viral diarrhea virus can cause diarrhea in
calves in two ways: 1) either persistent infection by predisposing enterocyte damage and co-infections,
or 2) lesions that contribute to transient infection and diarrhea by replication in crypt enterocytes
(Bolin et al., 1985; Koopmans and Horzinek, 1994). Bovine torovirus is an enveloped, positive-
stranded RNA virus and belongs to the genus Torovirus in the Coronaviridae family (Koopmans and
Horzinek, 1994). The virus can cause mild to moderate diarrhea in young calves younger than 3
weeks. After the virus is taken orally or nasally, it infects epithelial cells in the middle and lower parts
of the intestinal villi extending to the crypt epithelium of the host and causes cell death and epithelial
shedding in the small intestine with necrosis in the large intestine. Absorption/digestive disorder
occurs in the intestines due to damage to villous and cryptic enterocytes, resulting in diarrhea (Hoet et
al, 2002; Hoet and Saif, 2004; Haschek et al., 2006). Norovirus is a hon-enveloped, single-stranded,
positive-sensitive RNA virus belonging to the caliciviridae family (Mattison et al., 2007; Cho et al.,
2013). The reported frequency of BNoV detection using molecular methods widely varied among
different countries, ranging from 7.5 % to 49.6 %. All identified BNoVs have been phylogenetically
distinct from human NoVs, suggesting that the zoonotic potential of BNoVs is very low. Noroviruses
are a major cause of acute gastro-enteric disease in animals such as cattle, pigs, dogs, and mink.
Norovirus infected epithelial cells of the small intestine and caused villous atrophy (in the jejunum and
ileum) leading to diarrhea with virus shedding but not sero-conversion (Jor et al., 2010; Cho and
Yoon, 2014). It is stated that the prevalence of Nebovirus in diarrheal calves ranges from 7% to 28%
depending on the geographical location. Nebovirus similar to Norovirus, it mainly causes villi atrophy

in the jejunum and ileum, and diarrhea due to loss of villi enterocytes (Hall et al., 1984).
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2. Bacterial Agents

Escherichia (E.) coli is an important cause of diarrhea in calves younger (< than 21 days of age)
According to their virulence characteristics and clinical symptoms in the host, pathogenic E. coli
strains; enterotoxigenic E. coli (ETEC), Shiga toxin-producing E. coli (STEC) and enterohemorrhagic
E. coli (EHEC) (Meganck et al., 2014; Lorenz et al., 2011). Enterotoxic E. coli group has the ability to
form two types of enterotoxins, heat labile and resistant. The most frequently isolated and especially
pathogenic antigens of ETEC strains are F5 (formerly E. coli K99) and F41. ETEC can cause severe
diarrhea in newborn calves through the production of heat-resistant enterotoxin (STa) (Fecteau et al.,
1997; Foster and Smith, 2009; Gulliksen et al., 2009; Villarroel, 2009; Nguyen et al., 2011). Calves
less than three weeks of age are usually infected with salmonella and S. typhimurium is the most
causative agent of acute diarrheal disease. It causes the lesion and pseudo-membrane in the mucosa of
the small intestine of calves as well as enlargement of the mesenteric lymph nodes (Mead et al., 1999).
Clostridium perfringens is a gram-positive and spore-forming anaerobic bacterium (Meganck et al.,
2014; Kumar et al., 2018). Clostridium perfringens can be divided into five types of toxins (A, B, C,
D, and E) based on the production of four major toxins (alpha (a), beta (B), epsilon (), and iota (1)),
that cause a wide variety of diseases in mammals and birds (Table 1) (Ferrarezi et al., 2008; Heller and
Chigerwe, 2018). While Clostridium perfringens type A strain alone produces o toxin, B-type strains
produce a, B and € toxins, C-type strains produce o and B toxins, type D strains o and € toxins, and
type E strains, a and 1 toxins. Among these strains, Clostridium perfringens type C strain is mostly
reported to cause calf diarrhea (Barker et al., 1993; Rings, 2004).

Table 1. Diseases caused by Clostridium perfringens (Heller and Chigerwe, 2018)

C perfringens Type Toxin Produced Disease

A Alpha e  Hemorrhagic enteritis of cattle
e  Abomasal tympany and ulcers in neonatal calves
e  (Gas gangrene

e  Yellow lamb diseas

B Alpha, beta, e  Lamb dysentery
) e Enterotoxemia (overeating disease) of foals
epsilon
C Alpha, beta e Necrotic hemorrhagic enterotoxemia of calves lambs, kids,
foals, and piglets
D Alpha, epsilon e  Enterotoxemia of sheep, goats, and cattle
E Alpha, iota e Abomasal tympany and ulcers in calves

e  Enteritis in rabbits
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Protozoal agents

Cryptosporidium spp are apicomplexan, zoonotic and cyst-forming protozoa that cause diarrhea,
especially in newborn calves. Cryptosporidium spp is related to Toxoplasma, Isopora, Eimeria and
Sarcocystis spp, belonging to the order Coccidia: Cryptosporidium parvum frequently can be
asymptomatic or develop severe diarrhea with dehydration in neonatal calves (De Verdier et al., 2003;
Boulter-Bitzer et al., 2007; Sar1 et al., 2008; Villarroel, 2009; Thomson et al., 2017; Yagc1 et al.,
2017). In today, although there are approximately 24 Cryptosporidium species, generally C. parvum,
C. bovis, C. ryanae and C. andersoni species can infect commonly cattle (Thompson et al., 2007). C.
parvum is considered to be the primary causative agent and a potential zoonotic and in neonatal calf
diarrhea agent (Cho and Yoon, 2014; Fayer et al., 1997; Millemann, 2009; Omidian et al., 2014;
Vermeulen et al., 2017). Cryptosporidiosis is a disease controlled by age and the immune system, and
the disease is common in neonates and in immature animals (Paraud and Chartier, 2012).
Cryptosporidium can be transferred by the faecal-oral route, via either direct contact or ingestion of

contaminated food or water (Cui et al., 2014).

Table 2. Main pathogenic agents diarrhoea in the calf

Bacteria Viruses Parasites

E. coli : ETEC, EPEC, EHEC Rotavirus Cryptosporidium

Salmonella Coronavirus Giardia

Clostridium Torovirus (Breda) Eimeria bovis, or zuernii (animals over 3
weeks)

Campylobacter BVDV/MDV Candida

Strongyloides, Toxocara vitulorum

Bold characters underline the most often encountered pathogens

Diagnosis of Calf Enteric Pathogens

Diarrhea can be fatal in newborn calves due to anorexia, dehydration, and acidosis. Various pathogens
or factors play a role in the development of diarrheal disease and the correct determination of the agent
is very important in terms of making appropriate interventions for the disease in a timely manner. Both
clinical findings and laboratory tests tests are used to determine the causative agents. Each of the
factors involved in the development of the disease is discussed below (Millemann, 2009).

Procedures for diagnosing calf diarrhea

In order to determine the cause of diarrhea, samples are taken from the diarrhea calf for fecal and
laboratory analysis, after examining the age of the patient, whether there is a vaccine record, as well as
clinical findings. Generally, stool samples for C. parvum and Coccidia are determined by microscope
and by bacteriological culture for Salmonella spp., E. coli and C. perfringens spp., and viral agents
(for BRV and BCoV) via PCR (Muktar et al., 2015). In contrast, intestinal tissues are subjected to
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immunohistochemistry or bacterial culturing. More recently, nucleic acid-based techniques such as
PCR and an antigen-capturing enzyme-linked immunosorbent assay (Ag-ELISA) have been more
commonly used for the rapid detection of various bacterial and viral pathogens in clinical specimens

from diarrheic calves. When the laboratory test results are available, clinicians should consider the

overall farm and clinical history in conjunction with lab results before identifying the causative
pathogen. Pathogenic agents have the highest incidence at a certain age in newborn calves with
diarrhea. The age-related incidence of pathogenic agents causing diarrhea is given in figure 1
(Millemann, 2009). While Colibacillosis is usually seen in newborns younger than 5 days, coccidiosis
(eimeriosis) is seen in those older than 3 weeks (Eglenti et al., 2020).

Incidence
K3

Rotavirus

Salmonelles

Coccidies

shessnnnnnnnns
L
--.-.-..--o-.--o.

123 456 789 101112 131415 21 30 Age en jours

Figure 1: Incidence of the causes of diarrhoea according to the age of calves

Table 3. Helpful elements for the differential diagnosis of neonatal calf diarrhoea (Millemann, 2009).

Mean age of affected calves Clinical signs Probable
aetiological
diagnosis

1-3 days Very liquid diarrhoea, yellow Colibacillosis

Rapid and important dehydration (eyes (ETEC = F5 E.
sunkness, diminished skin elasticity) coli)

Weakness, cold extremities

4-11 days Mucoid diarrhoea, hyperthermia, anorexia, Rotavirosis,

abdominal pain, progressive dehydration coronavirosis,
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> 11 days

> 18 days

cryptosporidiosis

Very liquid diarrhoea with blood traces Salmonellosis

Severe hyperthermia (> 41°C)

Black diarrhoea, +/- blood and colic Coccidiosis

Mucoid diarrhoea, hyperthermia or

Ptyalism, anorexia, epiphora Bovine viral
diarrhoea

Table 4. Analyzes to be made according to suspected enteropathogen against calf diarrhea

Agent Sample Carried out method observations
E. coli Stool, intestinal content Elisa « BVT »
Culture then slide agglutination (F5, F41,
F17, CS31A)
Antibiotic resistance profile.
Search for genes specific for septicaemic E.
coli
Salmonella Stool on dead animal: ileo-colon, Culture, then antibiotic resistance profiling
mesenteric lymphatic nodes, spleen,  and serotyping
liver (aborted foetus) Serology: no diagnostic interest
Clostridium Stool, intestinal content  Culture and enumeration
(hermetically sealed flacon), 4°C, Possible search for genes coding for toxins
brief delay for analysis (PCR) Do not forget C. difficile ?
Rotavirus Faeces; on dead animal: ileon Elisa « BVT »

Coronavirus

Adenovirus

Calicivirus

Torovirus

Pestivirus BVD/MD

Stool; on dead animal: ileo-colon

Stool

Stool

Stool

Stool: NO!
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Immuno-enzymatic search, latex test

Pb: only group A rotaviruses

Elisa « BVT »

Immuno-enzymatic search, agar immuno-
diffusion

Sensitivity 10° PFU /g

Human ELISA kits useful

RT-PCR for identification based on group
primers Human ELISA kit useful because of
the antigenic community.

ELISA and RT-PCR have been described
Possible development of a multiplex RT
PCR for cattle: calicivirus and adenovirus
(+ astrovirus)

Immuno-enzymatic test in 24h (Antigen),
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Naso-pharyngeal lavage, blood (PI cellular culture

only); on dead animal: ileo-colon,

lymphatic nodes, spleen, abomasum,  on organs

rectum, lung (aborted foetus) (1-3d delay)

Cryptosporidium Stool

Eimeria spp Stool

(gold standard: 8-21d), immunofluorescence

Microscopic examination (Ziehl Neelsen,

Hein)

Microscopic examination

Today, rapid diagnostic commercial test kits are used to detect pathogenic factors causing calf diarrhea

(kozat and Tuncay). Available commercial tests helpful in the diagnosis of Neonatal calf diarrhoea and
summarized in table 4 (Millemann 2009; Cabalar, 2004; Khamees, 2015; Barua, 2018).

Table 5. Available commercial tests helpful in the diagnosis of calf diarrhea

Test (supplier) Sample Method / result Time to
obtain
results

Bovine® IgG (Midland) Stool Immunochromatography 20 minutes

Evidence of a quantitative failure of 1gG
secretion by the udder

Calf® IgG (Midland) Total Evidence of a quantitative failure of IgG in the 20 minutes

blood calf’s blood

Speed® Giardia Stool Immunochromatography 5 minutes

(Bio Véto test) Evidence of Giardia duodenalis ookysts in a

weight loss syndrome with intermittent diarrhoea

in the young calf
Speed® V diar 4 and Speed® Stool Immunochromatography 15 minutes
V diar 5 (Bio Véto test) Differential diagnosis of NCD for 4-5 agents

(rota/coronavirus, C. parvum, E. coli K99, E.

coli CS31A)

Bio K 156 Stool Immunochromatography 15 minutes

« Tigettes tétravalentes » Differential diagnosis of NCD for 4 agents

(Bio-X Diagnostics) (virus, bacteria parasites)

Bio K 195, Bio K 170, Stool Diagnosis  of,  respectively,  Clostridium 15 minutes

Bio K 176 (Bio-X Diagnostics)

perfringens and its a and ¢ toxins

Recommended Treatments

There are tree main treatments for diarrhea calves: fluid therapy, antimicrobial use, and

immunotherapy. Complications of neonatal diarrhea in calves are increased hemoconcentration,

azotemia, hypoglycemia, hyponatremia, hyperkalemia, septicemia, hyper-D-lactatemia, hyper-L-
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lactatemia, and the development of a strong ion (metabolic) acidosis (Trefz et al., 2017). Production of
D-lactic acid results from bacterial fermentation in the gastrointestinal tract and is a common finding
in neonatal calves with and without diarrhea (Constable, 2009).

Infusion Therapy

Fluid therapy plays an important role in veterinary medicine in the treatment of dehydration, and in
providing volume support during hypovolemic states. Both crystalloids and synthetic colloids are
widely used and there are a number of guidelines for fluid resuscitation (Adamik et al., 2015). The
goals of IV fluid therapy in calves were defined as:

(1) correcting extracellular dehydration and restoring circulating blood volume,
(2) correcting metabolic acidosis (increase blood pH >7.20),

(3) correcting mental depression and restoring the suckle reflex,

(4) correcting electrolyte abnormalities,

(5) correcting the energy deficit,

(6) improving repair of damaged intestinal surface (Berchtold, 2009).

Fluid Requirement (ml) = Fluid deficiency = Body weight X % dehydration degree X 1000 + daily
maintenance fluid requirement. For these stages to be carried out effectively and rationally, the
answers to the following questions must be known (Sensior, 1983; Gross,1988; Schaer, 1989).

Fluids and electrolytes are usually administered orally or parenterally to calves to correct fluid losses
due to diarrhea (Sen and Constable, 2013). The method used for fluid administration in diarrheal
calves should be based on the presence or absence of a breastfeeding reflex and the degree of
dehydration. Calves who are breastfeeding and dehydrated to less than 6 % should be given an oral
electrolyte solution (indentation of <3 mm in the orbit of the eye); If necessary, some of the fluid can
be intubated using oroesophageal intubation. Calves that cannot be breastfed or are dehydrated by 8%
or more (4 mm or more in the eye orbit) should be given intravenous fluids. These can be applied by
inserting a jugular venous catheter or an auricular vein catheter (Roussel and Kasari, 1990; Constable,
2003, Smith, 2009).

1-Which Solution (s) should be given

Crystalloids, colloids, blood products, hemoglobin-based oxygen carrier and total parenteral feeding
solutions are used for fluid therapy in calves with diaerhea (Kozat and VVoyvoda, 2006; Kozat, 2018).
Which solution or solutions to be given in a patient requiring infusion treatment depends on the degree
of volume deficiency and the quality of fluid loss. For example, the correction of intravascular volume
as soon as possible in a patient in shock is the way to be followed in treatment. In the lack of volume

due to blood loss, the best is blood transfusion (Clark, 1988). A colloidal solution should be used
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initially if there is no blood or in the absence of volume that does not result from blood loss. Isotonic
electrolyte solutions can be used to increase plasma volume, but Na* is distributed to the extracellular
region and only 20-25% of the volume infused remains in the intravascular part (Sensior, 1983;
Schaer, 1989). For this reason, the isotonic electrolyte solution is given at the start of shock, until
plasma or other colloidal solution is found. Depending on the cause and severity of the fluid loss, it is
necessary to regulate the defect in electrolyte and acid-base balance other than eliminating the fluid
deficiency (Sensior, 1983; Cullen, 1991; Kozat, 2018).

Colloidal solution

Plasma expanders are used to reinstate the circulating volume of a hypovolaemic patient. Typically,
colloids are used to expand the plasma volume, although combinations of hypertonic crystalloid and
colloid have recently been used (McCahon and Hardman, 2007). These solutions contain
macromolecules with a molecular weight greater than 25000 daltons (Yuruk et al., 2007). Due to their
high molecular size, these solutions never leave the intravascular area or leave only after they are
destroyed. Dextran 40 or Dextran 60, among the colloidal solutions described as plasma expanders are
the most recommended (Table 5) (Clark, 1988). These solutions, by increasing oncotic pressure,
absorb fluid from the intracellular and interstitial region to the intravascular region, and it is possible
to increase the blood volume rapidly (Kozat and Voyvoda 2006; Ocal and Unsiiren, 2009). Due to
their colloidosmotic properties, they bind water and hold it in the intravascular area when the oncotic
pressure they create exceeds arterial hydrostatic pressure (Michell, 1985). The hyperoncotic solution
(6% Dextran-60 solution) draws from the extracellular space to the intravascular space with the
balance of oncotic pressure and water binding capacity, thereby increasing the plasma volume (Kozat
and VVoyvoda, 2006; McCahon and Hardman, 2007; Kozat, 2018). Release of inflammatory mediators
secondary to hypovolemia is another important factor causative to microcirculatory dysfunction. The
volume replacement strategy can moderate inflammatory activation, generation of reactive oxygen,
and leukocyte adhesion to the microcirculatory endothelium (Boldt, 2006). Saline solution look like to
be the most pro-inflammatory fluid, whereas certain colloids (especially when dissolved in a balanced
solution) may be more beneficial in controlling the inflammatory process (Kellum et al., 2006; Boldt
et al., 2009; Matharu et al., 2008).
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Table 6. Properties and suggested doses of colloidal solutions

Solution Content Molecule Intravenous Volume Maximum
Weight Half life Effects daily dose
(kDa) (hour) (hour)
4.5 % Albumin Protein 69 >24 - -
6 % Hetastarch Amylopectin 450 >24 5-6 20 ml/kg
derivative (Max. 1.5
L)
6 % Pentastarch Amylopectin 20 10 3-4 33 ml/kg
derivative (Max. 2.5
L)
10 % Pentastarch Amylopectin 20 10 3-4 20 ml/kg
derivative (Max. 1.5
L)
6 % Tetrastarch-130 Amylopectin 130 - 2-3 50 ml/kg
derivative
6 % Dextran -70 Polysaccharide 70 6-8 5 1.5 g/kg
10 % Dekstran -40 Polysaccharide 40 5 3-4 1.5 g/kg

Crystalloid solutions

A crystalloid solution comprises of water and various forms of electrolytes (including salt) or sugar
crystals (Table 6) (Muir, 2017). Some crystalloid fluids also contain buffers (eg, acetate, gluconate,
and lactate) that are metabolized to bicarbonate to increase serum pH (Mazzaferro and Powell, 2013).
These solutions can be collected in two gaps, extracellular fluid regulators and maintenance solutions.
Solutions used as extracellular fluid regulators are solutions that regulate the volume of extracellular
fluid without changing its composition. To achieve this goal, Na™, CI" and HCOs or precursors in
solution must have plasma levels. Since the lack of volume is mostly caused by hyperkalaemia. The
K* concentration in the solution should not be higher than in plasma (Clark, 1988). In particular,
solutions containing HCO3; provide plasma pH regulation of the kidneys in the treatment of acidosis as
well as by increasing volume-decreasing renal perfusion (Cullen, 1991). Nonalkalinizing solutions are
more frequently used in fluid therapy. These solutions include sodium, potassium, calcium, and
chloride, which correct acidosis by increasing the ECF volume and ensuring the renal regulation of
plasma pH (Berchtold, 2009). Isotonic solutions have osmolality equivalent to that in serum (280-310
mosmol/L). Of these solutions, 0.9 % NaCl, Ringer and Ringer lactate solutions can be counted.
Isoionic solutions (Ringer’s solutions) contain cation combinations similar to those in serum (Schaer,
1989). Sodium-containing solutions should not be used in calves with severe hypoalbuminemia
because they decrease plasma albumin concentration and oncotic pressure, which forces fluid

movement into the interstitial space and exacerbates tissue edema (Constable, 2003). Before
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intravenous fluid is administered to a calf with diarrhea, the calf's albumin level should be determined.
If diarrhea calf hypoalbuminemia is detected, it is more effective to use colloid solutions or colloid +
crystalloid (colloid /crystalloid ratio: 1/1 or 75 % crystalloid + 25% colloid) solutions (Kozat and
Voyvoda, 2006) or blood transfusion instead of applying sodium-containing solutions (Constable,
2003; Berchtold, 2009).

Table 7. Crystalloid Fluid Types and Composition

Crystalloid Tonicity Sodium Chloride Potassium  Calcium  Osmolality pH

(mEqg/L) (mEg/L) (mEqg/L) (mEg/L) (mOsm/L)

Lactated Ringer’s Isotonic 130 109 4 3 273 6.7

solution

Plasmalyte-A Isotonic 140 103 5 0 294 7.4

Normosol-R Isotonic 140 98 5 0 292 7.4

Normal saline (NaCl  Isotonic 154 154 0 0 308 5.7

0.9%)

Ringer acetate Isotonic 130 112 1 5 276 6.0-
8.0

Dextrose (2.5% in Isotonic 77 77 0 0 280 45

0.45 % saline)

Hypertonic saline Hypertonic 1,232 1,232 0 0 2464 5.2
(7.5%)
Normosol-M with Hypertonic 40 40 13 0 363 5.2

5% dextrose

% 8.4 Sodium Hypertonic 100 0 0 0 2000 7.4

Bicarbonate

Crystalloid-free solutions

For the addition of free water, a solution containing 5% isotonic glucose is mostly used. In this
solution, after the glucose is metabolized, only water remains that do not have an osmotic effect in the
fluid compartment (Table 7). In vomiting, diarrhea and burns, a fluid suitable for the change in ECF
composition is selected. It has been reported that 5% dextrose solution is not sufficient to eliminate the
deficiency in electrolyte losses (Clark, 1988). The patients daily energy requirement = (30 x Body
weight (kg) +70) x disease factor (1.8) = kcal/24 hours) glucose to the patient by choosing the solution

that is sometimes used in the treatment of fluid and closing the fluid gap but needing total parenteral
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nutrition. Hypertonic total parenteral solutions consisting of amino acids and lipids should be applied
(Ocal and Unsiiren, 2009).

Table 8. Crystalloid-free solutions Type and Composition

Crystalloid Tonicity Sodium  Chloride  Potassium Calcium Osmolality pH

(mEg/L) (mEg/L) (mEg/L) (mEg/L) (mOsm/L)

Dextrose (5%) in water ~ Hypotonic 0 0 0 0 253 5.0

2-At what speed should be given

The rate of development of fluid loss and the degree of clinical symptoms are important in
determining the rate of delivery of the selected solution (Sensior,1983). Due to the limited uptake
capacity of the therapeutically accessible intravascular region, the maximal infusion rate is limited by
circulating capacity and distribution Kinetics in the interstitial region. As the fluid or volume
deficiency increases, the infusion rate of the fluid to be increased increases (Chandler et al., 1999).
Hypertonic solutions should be given slower in isotonic solutions. In the event of sudden and severe
blood loss and hypovolemic shock, correction of intravascular tissue perfusion is rapid initial
intravenous application is required (Sensior, 1983). In veterinary practice, 7.2 or 8.4 % hypertonic salt
solutions for resuscitation are administered to calves 6.4 ml/kg over a period of 5 minutes (Trefz et
al., 2017). If fluid application is performed slowly in the specified situations, insufficiency of tissue
perfusion for a long period of time, exacerbation of hypovolemic shock and makes the patient
susceptible to acute renal failure. Many researchers recommend isotonic crystalloids for dehydrated
calves at a maximum dose of 80 ml/kg/hr by an intravenous route (Kasari and Naylor, 1985; Kasari,
1990; Constable, 2003). But some researchers recommended that the dose be as low as 30 or 40
ml/kg/hr because of an infusion rate of 80 ml/kg/hr may lead to hypernatremia (Grove-White, 2007).
However, cardiovascular and renal functions should be checked in rapid infusion. Symptoms of
excessive infusion are distress, tachypnea, cough, dyspnea, lung edema, serous runny nose, ascites,
polyuria, diarrhea and aexophtalmus (Cornelius, 1980; Gross,1988; Chandler et al., 1999). The first
signs of excessive infusion that started were restlessness and tachypnoe in the patient with apathic
status due to dehydration. It should be remembered that infusion should be stopped when cough due to
pulmonary edema and dyspnoe will worsen the patient’s condition (Michell et al., 1989; Cullen,
1991). The cause of excessive infusion is the distribution of different compartments of the body. The
infusion treatment first regulates the deficiency in the intravascular region. This is about 60 minutes it
takes place inside. In the intravascular region, approximately 8 % of the body weight is contained with
erythrocytes. While intravascularly applied electrolytes pass rapidly in the interstitial compartment, it

takes time to correct the intracellular fluid loss. To maintain fluid balance in dehydrated calves, half
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the amount of solution to be applied should be given within six hours. Fluid balance should be
maintained in a 24-hour period. Intravenouse fluid application should be done more slowly in patients
with mild dehydrated. Fluid deficiency can be corrected over a period of 4-6 hours. Drip infusion 30-
60 drops/min, depending on the size and body weight of the patient, 80 drops/min for calves can be
given up. In severely dehydrated patients, solutions should be taken at a higher drop rate at the start of
infusion therapy (Veech, 1986; Muir, 1992).

3-The amount of fluid to be given

The amounts of fluid to be give determining by evaluating the anamnesis data, physical examination
and laboratory test results. The degree of dehydration from skin elasticity, in other words, fluid loss
from the body can be detected high in cachectic, older, and low in adipose and young animals. if
patient’s body weight, haematocrit, and total protein values are known the before dehydration develop,
volume deficiency can be calculated more objectively (Seifi et al., 2006; Kozat, 2020). 1 kg decrease
in body weight is equivalent to 1 liter of fluid loss from the body (Sensior, 1983; Schaer, 1989). Lets
explain the volume of fluid required for fluid loss with an example. In dehydration due to diarrhea;
fluid therapy is required to correct hypovolemia, restore vascular volume and normalize cardiac output
and blood pressure. Diarrhea results in the loss of vital salts, fluid and energy necessary for the calf’s
survival. Treatment of diarrhea is directed at replacing these losses. Oral electrolyte solutions provide
balanced sources of salts, fluids and energy, and can be fed up to six times a day. However, the energy
they provide is not adequate, so continue to feed to the calf its normal milk or milk replacer. Ensure
that milk feeds and electrolyte feeds are separated by at least 2 hours to allow normal milk clotting and
digestion. Crystalloid solutions are best fed at body temperature. The amount of crystalloid solution
required by a calf each day depends on how dehydrated the calf is and what ongoing losses are
occurring Table 8 gives a guide to signs seen at different degrees of dehydration. Guide to estimating
the degree of dehydration in a calf’s clinical signs. The amount of electrolyte solution needed by the
calf each day to correct dehydration is calculated by multiplying the weight of the calf by the
percentage dehydration. The traditional recommendation for intravenous (IV) fluid therapy is
predominantly based on the degree of dehydration. According to Table 8, fluid should be given orally
to cases with dehydration degrees between 5-7 and diarrhea and have a sucking reflex (Berchtold,
2009). However, it should definitely be administered intravenously to calves whose dehydration is
greater than 8 and do not have a sucking reflex. After the amount of fluid needed is calculated, this
amount of liquid is divided into three equal amounts. It is administered intravenously in the specified
amount in three stages: (1) Calves with a degree of dehydration higher than 8 % should be given
hypertonic sodium bicarbonate, 1/3 of the required fluid within the first 2 hours. (2) Colloidal solution
should be given at 1/3 of the remaining fluid at the 6th hour and (3) isotonic crystalloid solutions
should be given at the 12 th hour. It should be taken into consideration with the criteria in scheme 9

and according to these criteria; the choice of fluid and application route should be made.
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Table 9. Guide to estimating the degree of dehydration in a calf

Clinical signs % Dehydration
Diarrhoea, but no other sign 5
Eyes slightly sunken, skin losing elasticity, but calf still sucking 7
Eyes sunken, skin slow to flatten if pinched, gums sticky, calf depressed 9
Eyes very sunken, skin ‘tents’ (won’t flatten if pinched), Calf can’t stant and is 12

severely depressed.

Neonatal calf diarrhoea is generally observed together with other clinical signs, among them
essentially dehydration with acid-base imbalance (Millemann, 2009). In calves with diarrhea, the
development of metabolic acidosis causes (1) loss of bicarbonate ions (HCOj3) in the faces, (2)
decreased renal excretion of hydrogen ions (H") associated with dehydration and reduced renal blood

flow, and (3) the presence of unidentified organic acids in plasma (Groutides et al., 1990).

To maintain hydration, calves need about 10 % of their body weight in milk or milk replacer each day
Example 1

The daily fluid requirement for a 40 kg calf and the calculated dehydration degree is 7%.

A). Amount of electrolyte solution needed to correct dehydration 7 %:=7/100 x 40= 2.8 liter (L) per
day.

B). Daily amount of milk or fluid required to maintain hydration of body weight 10 % =10/100x40=4
liter per day.

C). Therefore the estimated total amount of fluid (electrolyte+ milk or fluid) =2.8+4= 6.8 L per day.

Example 2. One week male simmental calf, body weight 70 kg, calculated degree of dehydration
greater than 8 % with a history of 2 days of diarrhoea that has been getting progressively worse.
Initial plan

The patience requires fluids. The hyopperfusion should be addressed first as it is potentially life-
threatening.

Need to calculate and sum for 24 hours.

A-Calculation of fluid requirement according to the degree of dehydration

1. Replacement of hydration fluid deficite (Litter): Dehydration (%) x Body weight=8
%x70x1000=5600 ml

2. Maintence fluid requirement: 50ml x kg x day: 50mIx70=3500 ml/day

3. Daily fluid requirements: Replcament+maintence= 5600+3500mI=9100 ml/day/24 hour

B-Calculation of Fluid Loss from Hct:

Normal (desired) average Htc = 32%
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Patient’s Htc value = 40%

Increase (difference) 40-32=8 %

Taking into consideration that 10 ml / kg fluid is required for each unit increase above 40 % of Htc:
Total Fluid Requirement =8 x 10 x 70 = 5600 ml.

2. Maintence fluid requirement: 50mlixkgxday: 50mIx70=3500 ml/day

3. Daily fluid requirements: Replcament+maintence= 5600+3500mI=9100 ml/day/24 hour

The required amount of infusion can be found from the deficiency and meeting the daily fluid need.
The amount of fluid lost can be calculated in the degree of dehydration. Mild up to 6% decrease in
body weight; 60 ml in isotonic dehydration, Medium up to 8% decrease in body weight; 80 ml /kg in
degree dehydration and severe 8% from in body weight; 80-120 ml /kg in severe dehydration (Cullen,
1991, Gross,1988). The amount of fluid to be given to this case and the duration of administration
should be as follows. Calves with a degree of dehydration higher than 8 % should be given hypertonic
sodium bicarbonate, 1/3 of the required liquid within the first 2 hours. Colloidal solution should be
given at 1/3 of the remaining liquid at the 6th hour and thick liquid isotonic crystalloid solutions
should be given at the 12 th hour.

A. Correction of hypovolemia: In all fluid losses, hypovolemia should be corrected first. The lack of
volume that develops without changing the extracellular fluid (ECF) composition is the most common
condition. The amount of fluid required to correct the blood volume in the circulation can be
calculated from plasma loss. Plasma loss is 1/8 - 1/12 of total loss. It is ideal to deliver plasma or
plasma equivalents to correct the circulation volume in shock (Veech, 1986; Schaer, 1989). This
amount should be given as quickly as possible. One liter of infused crystalloid solution remains in
only about 200 ml of intravascular region. Therefore, approximately 4 times the calculated plasma loss
of Ringers lactate or 0.9 % NaCl solution should be given to increase blood volume. In this case,
haematocrit (Hct) drops below the critical value (Hct < 30%). Pulmonary edema may develop with
decreased mitochondrial diffusion and low oncotic pressure (Clark, 1988). It is reported that it is
effective to 7.2 or 8.4 % hypertonic salt solutions for resuscitation are administered to calves 6.4
ml/kg over a period of 5 minutes in veterinary practice (Trefz et al., 2017). Hypertonic NaCl solution
increases the Na'“concentration in the extracellular region, allowing water to pass from the
intracellular region to the extracellular region. In this way, it is possible to increase the blood volume
rapidly, but there is an improvement against the intracellular region. The disadvantage of this
application is short. Serum Na is contraindicated in severe dehydration with increased concentration of
Na and in cases where serum osmolality increases (diabetic ketoacidosis). The required amount of
infusion, the amount required to meet (eliminate) the existing deficiency in the patient and meet the
daily requirement can be determined from the degree of dehydration. The amount fluid required to

meet the daily need consists of normal fluid losses (respiration, urine, feces, sweat) and is directly
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proportional to metabolic activity, not body weight. Therefore, the larger the animal, the lesser the
amount of fluid required. Mild to moderate electrolyte and acid-base disorders can be corrected by
normal body compenzatoric mechanisms after correction of fluid volume (Schaer, 1989).

B. Compensating the current loss: Following the elimination of hypovolemia, the loss of the
remaining fluid is provided by giving a slower rate. It is ideal to cover the total loss over 24 hours. The
rest of the required amount is 1/2 in the first 6- 8 hours and the rest in 24 hours. Crucial acid- base
balance disorders should be corrected early in the treatment. Metabolic acidosis is likely if the patient
is known to be hyperkalemic (plasma K* concentration > 6 mmol/L). To cover the base deficit due to
diarrhea, 1.3 %- 8.4% NaHCO; solutions should be applied and the amount of NaHCO; to be given
can be calculated using the determined base deficit = live weight X 0.6 x Base deficit = mEq (Ocal et
al.,2006). Dehydration and correction of metabolic acidosis K* free fluid and NaHCO; (1-2 mmol/kg
HCO; is unknown) and regulatory functions must be regulated. More specific treatment is required if
hyperkalaemia is severe (plasma concentration >8 mmol L) and cardial arrhythmia. The 10 % calcium
gluconate dose of 0.5- 1.0 ml /kg and given intravenously intravenous and corrects the effect of

potassium on the heart will be removed (Veech, 1986; Chandler et al., 1999).

4-Route of administration: Primary fluid therapy in diarrhoeic calves involves correction of fluid and
electrolytes either intravenously or orally along with antidiarrhoeals (Nowsheen et al., 2010). The way
in which fluid electrolytes are administered is determined by considering some factors. In cases where
rapid volume increase is required intravenouse application is recommended. It can also be used
intraperitoneally or subcutaneously (Kozat and Voyvoda, 2006; Ocal and Unsiiren, 2009), but
absorption from the subcutaneous tissue may not be sufficient in severe dehydration. For oral fluid
administration, the gastro intestinal system must be functional (Schaer, 1989). Meeting daily needs,
daily normal fluid need is between 40-60 ml/kg (Ocal and Unsiiren, 2009), and it can increase up to 2
times the specified amount due to urinary excretion in disease states. This amount of fluid should be
given daily until the patient can freely drink. For this purpose, hypotonic solution is used (Cornelius,
1980). Intravenous fluid therapy is most appropriate to correct dehydration and acidosis, especially in

cases where dehydration is 8 % or more (ALHizab et al., 2012).

A) Calf with diarrhea but no systemic signs of illness. The calf is eager to stand and has a good
suckle reflex. Current knowledge indicates that this calf does not need parenteral fluid. Isotonic
crystalloid solutions should be given orally to these cases. The active transport of glucose and
sodium in oral rehydration solutions is closely related to the absorption of water and sodium from
the intestines (Meganck et al., 2014). It has been reported that the amount of glucose in oral
rehydration solutions should be 110-140 nmol/L for maximum absorption of water and sodium,

and an increase in water secretion in the intestines may occur when the glucose content exceeds
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260 nmol/L (Sentiirk, 2001). Calves fed hyperosmotic ORS solutions (600-717 mOsm/l)
(HORS) have a slower abomasal emptying rate compared with calves fed iso-osmotic ORS
solutions (300-360 mOsm/l) (IORS). This slower emptying rate increases the risk for bloat or
abomasitis and produces a slower rate of plasma volume expansion (Meganck et al., 2014)

B) Calf with diarrhea and systemic signs of illness. The calf is reluctant to stand and has a weak
suckle reflex. Isotonic crystalloid solutions should be given orally to these cases. Current
knowledge indicates that this calf will benefit from parenteral antimicrobial administration, such
as amoxicillin, ampicillin, or a third or fourth generation cephalosporin and fluoroquinolone is
used. It is best to apply antibiotics simultaneously with intravenous fluid administration

C) Calf with profuse watery diarrhea that contains blood. The calf was admitted in lateral
recumbency, and was pyrexic, markedly depressed, and inappetant. The calf was treated
intravenously with 2 L of 1.4 % sodium bicarbonate solution containing glucose and was able to
stand within 2 hours of treatment. It is best to apply antibiotics simultaneously with intravenous

fluid administration

Current knowledge indicates that this calf should be treated with parenteral antimicrobials and a
nonsteroidal anti-inflammatory agent such as meloxicam or flunixin meglumine. Parenteral
fluoroquinolone or third or fourth generation cephalosporin administration may be indicated in

countries where such administration is permitted because the calf needed intravenous fluid therapy.

Use of Antimicrobials

Although there is controversy regarding the use of antimicrobials to treat diarrhea in calves with
diarrhea (Pereira et al., 2014), there is strong and conclusive evidence that specific antimicrobials are
effective in treatment (Der Verdier et al., 2003; Grove-White, 2004 VVon Buenau et al., 2005). D-lactic
acid development occurs from bacterial fermentation in the gastrointestinal tract and is a typical
finding in neonatal calves with diarrhea. D-lactic acid is a significant component of acidemia in
diarrheal calves and is preceded by systemic indications of fatigue and ataxia. In the first 3 weeks of
life, this analysis focuses on adjunct diarrhea treatment. Oral or parenteral antibiotics should be used
in calves with diarrhea to prevent bacterial fermentation in the gastrointestinal tract, septicemia, hyper-
D-lactatemia and hyper-L-lactatemia. There are studies showing that oral administration of penicillin,
chloramphenicol and neomycin in healthy calves increases the incidence of diarrhea, produces
malabsorption or a decrease in growth rate (Constable, 2004).

Important points to consider when applying antimicrobials in the treatment of diarrheic calves are: (1)
The drug should be administered by a specialist or veterinarian; (2) selecting an antimicrobial agent
with a suitable spectrum of activity; (3) using a dosage protocol that achieves and maintains an
effective therapeutic concentration at the site of infection; (4) to treat for an appropriate period of time;

(5) avoid adverse local or systemic effects and residues; and (6) the transfer potential of antimicrobial
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resistance genes should be minimized (Pyorala et al., 2008). Veterinarians must prescribe the most
appropriate antibiotic to minimize potential adverse effects on the animal or human when applying
antimicrobials to the diarrheal case (Constable, 2004). In addition, antimicrobial therapy can be
effective in eliminating bacteria that produce D-lactate from the gastro-intestinal tract of calves with
diarrhea (Constable, 2009), accelerating the patient recovery time period. Oxytetracycline and
sulfacloropyridiazine antibiotics are administered parenterally to treat colibacillosis, while amoxicillin,
chlortetracycline, neomycin, oxytetracycline, streptomycin, sulfacloropyridazine, sulfamethazine, and
tetracycline are administered orally (Radostits, 1975; Palmer et al., 1983; Constable, 2004).
Antimicrobials should not be administered if the appetite, rectal temperature and hydration status in
diarrheic calves are normal and there are no concomitant infections such as pneumonia or

omphalophlebitis (Ortman and Svensson, 2004).

The core principles of antimicrobials therapy in diarrhea and systemic illness neonatal calves are:

1. To treat or eliminate gram-negative septicemia and bacteremia.

2. To decrease the amount of coliform bacteria in the proximal small intestine and abomasum.

3. To improve unspecific resistance.

4, To offer nutrients those facilitate the repair of the damaged intestine and prevent negative

energy balance.

Treatment targets for all diarrhea calves are obtained by parenteral administration of mainly gram
negative action range antimicrobials, short-term administration of non-steroidal anti-inflammatory

drugs, such as flunixin meglumine or meloxicam, and continued feeding of milk.

The Use of Antibiotics to Prevent Calf Diarrhea

The health of neonatal calves is a top priority for beef and dairy cattle holdings (Viu et al., 2000).
Because it is reported that the rate of calf losses in this period is between 4 and 8 % and the most
common cause of the losses is due to diarrhea (Viu et al., 2000). Therefore, protection of calves from
diarrhea is of great importance in dairy and beef cattle enterprises. Three main principles of prevention
of diarrhea in the neonatal period in these farms: (1) a good colostrum program should be
implemented that ensures adequate immunoglobulin intake of newborn calves, (2) it should be ensured
that the burden of enteric pathogens in the environment should be reduced through calf shelter
cleaning, hygiene, shelter and pasture management, and (3) pregnant cows should use a vaccine
containing enterotoxigenic Escherichia coli, rotavirus and coronavirus (Verdier et al., 2003).
Ampicillin, chlortetracycline, furazolidone, neomycin, oxytetracycline and streptomycin are widely
used to protect calves from diarrhea (Grove-White, 2004; Fecteau et al., 1997; Morley et al., 2005;
Grove-White, 2004). However, other studies (particularly with neomycin) found increased rates of

diarrhea in antibiotic-treated calves (Fecteau et al., 1997; Morley et al., 2005). Quite a few of these
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older studies found that oral administration of various antibiotics did not change the incidence of
diarrhea in calves when compared with untreated controls (Lofstedt et al., 1999). More recent studies
have found that either oral antibiotics had no effect on decreasing calf diarrhea or in some cases
diarrhea rates actually increased in calves fed antibiotics (Fecteau et al., 1997). Calves fed a
medicated milk replacer had 31 % more days with diarrhea when compared with calves fed no
medicated milk replacer. Medicated milk replacers should now be reserved for the treatment of
bacterial enteritis (diarrhea) and bacterial pneumonia in dairy calves and not for prophylactic
prevention (Guardabassi and Kruse, 2008). The use of antibiotics as a treatment in calves with diarrhea
is a debated topic with strong opinions on both sides. Antibiotics are contraindicated in calves with
diarrhea or that they aid no beneficial purpose (Palmer et al., 1983). In contrast, other studies have
designated that antibiotics are effective in reducing mortality rate and speeding recovery in diarrheaic
calves (Radostits et al., 1975). Metaphylactic use of antimicrobials can only be suggested for a short
period on herds actively struggling with E. coli diarrhoea problems (Meganck et al., 2014). The two
primary treatment goals of an antibiotic in calves with diarrhea would be (1) to prevent bacteremia and
(2) to decrease the number of coliform bacteria in the small intestine (Berge et al., 2006). Although
many researchers have claimed that antibiotic use in calves with diarrhea is inappropriate and leads to
the resistant bacteria (Radostits et al., 1997).

Which Antibiotic should be used in calves with diarrhea?

Table 9 contains a list of antimicrobials currently approved for the treatment or prevention of diarrhea
in the world. At present, oxytetracycline administered parenterally and chlortetracycline, neomycin,
oxytetracycline, sulfamethazine, and tetracycline administered orally are the only antimicrobials
labeled for the treatment of calf diarrhea. Of these, none have been shown to be consistently
efficacious in peer-reviewed studies. As discussed above, when treating calves with diarrhea the two
primary goals of therapy are to (1) decrease the number of E coli bacteria in the small intestine and (2)
treat potential E coli bacteremia. In addition, antimicrobial treatment has four important success
criteria such as reducing mortality rate in calf diarrhea, increasing survival and growth rate, reducing
the severity of diarrhea and shortening the duration of diarrhea (Constable, 2004). With these goals in
mind, the target of antimicrobial therapy in calves with diarrhea should be coliform bacteria both in
the blood and in the small intestine. Some efficacy has been described for oral amoxicillin in the
treatment of calves with experimentally induced diarrhea (Lofstedt et al., 1999; Roussel et al., 1998)
but was not effective in the treatment of naturally acquired diarrhea in beef calves (Cole et al., 2003).
Amoxicillin trinydrate (10 mg/kg administered orally every 12 h) or amoxicillin trihydrate-clavulanate
(12.5 mg combined drug/kg administered orally every 12 h) for at least 3 days is one antimicrobial
approach that likely has some efficacy for calves with diarrhea. Amoxicillin is partially absorbed from
the calf small intestine with absorption being similar in both milk-fed and fasted calves. High

amoxicillin concentrations are found in bile and intestinal contents after oral administration, with
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lower concentrations in serum (Rousel et al., 1988). Oral ampicillin could also be used, and its
efficacy in one study was shown to be equivalent to that of amoxicillin. Most antimicrobial
susceptibility studies done in the past 30 years indicate that sulfamethazine (and other sulfonamide
drugs) would have poor sensitivity against coliform bacteria in the blood or small intestine. The most
logical antimicrobial for parenteral treatment of calf diarrhea. Ceftiofur is given 2.2 mg/kg
intramuscularly every 12 hours for at least 3 days. Ceftiofur is a broad-spectrum antibiotic that is
resistant to betalactamase. The labeled dose maintains plasma concentrations of ceftiofur above the
minimum concentration required to inhibit the growth of 90% of E coli (MIC90) in young calves (0.25
mg/mL). Furthermore, 30 % of the active metabolite (desfuroylceftiofur) is excreted into the intestinal
tract of cattle providing activity in both the blood and the small intestine. Parenteral ampicillin (10
mg/kg IM every 12 h) is another antibiotic that would be likely to have efficacy in calves with
diarrhea. In Europe, parenteral enrofloxacin is labeled for the treatment of calf diarrhea, and several
studies have documented efficacy with using fluoroguinolone antibiotics in calves with diarrhea (wise
et al. 1983; Kumar et al., 2010). In a clinical study, in total 22 calves with diarrhea; isolates of E.coli,
21 (96.15%), were sensitive to Ciprofloxacin, 20 (92.31%) to Norfloxain, 20 (92.31%) to Pefloxacin,
19 (84.61%) to Cotriamoxazole, 18 (80.76%) to Sparfloxacin, 18 (80.76%) to Ofloxacin, 17 (76.92%)
to Amoxycillin and 3 (15.38%) to Chloromphenical. The isolates of E.coli were resistant to
Gentamicin, Cephalexin and Furazolidone (Kumar et al., 2010). Historically, gentamicin was also
considered an appropriate treatment for use in calves with diarrhea. However, parenteral
administration of aminoglycosides cannot be recommended in calves with diarrhea because of the lack
of published efficacy studies, prolonged slaughter withdrawal times (18 months), potential for
nephrotoxicity in dehydrated calves, and availability of other drugs likely to be equally successful
(ceftiofur, amoxicillin, and ampicillin). The issue of whether or not to use antibiotics in a calf with
simple diarrhea (without systemic signs of disease) is a little more controversial. Although there have
been studies to show that these calves gain more weight and recover faster than calves not given
antibiotics, there are other studies that indicate no benefit to using antibiotics in these cases (Bywater,
1977; Fecteau et al., 1997; Fecteau et al., 2003). The clinician must weigh any potential benefit of
antimicrobial therapy against the possibility of increasing the population of resistant bacteria on the
farm. A fairly recent study demonstrated that individual treatment of sick calves with antibiotics
increased the level of resistance to E coli isolates; however, the change in antimicrobial susceptibility
was only transient (Johnson et al., 2004). The toxicity of aminoglycosides increases in hypovolemic
conditions. In such cases, this should be taken into account during treatment with aminoglycosides and
the patient should be rehydrated. Especially during treatment of gram negative (Escherichia coli and
Salmonella) bacterial infections with aminoglycosides, the level of endotoxin in the blood increases

and shock causes. Aminoglycosides should not be used in the treatment of such infections.
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Table 10. Antibiotics commonly used in calf diarrhea.

Antibiotic

Label claim

Dose

Chlortetracycline

Neomycin

Neomycin+Oxytetracyclin

e

Oxytetracycline

Sulfamethazine

Tetracycline

Sulfamethazine

Toltrazuril

Enrofloksasin

Halofuginone lactate

Enrofloxacin

Marbofloxacin,
Spectinomycin +
Linkomisin ( 100 mg of
Spectinomycin and 50 mg
of Linkomisin per
millimeter)
Neomycin/trimethoprim/

sulfadiazine

Treating and controlling
to E. coli or Salmonella
spp

Treating and controlling
to E. coli

Treating and controlling
to E. coli

Treating to E. coli

Treating to E. coli scours

Treating and controlling
to E. coli scours
Treating to E. coli scours
Treatment of calves
naturally infected with
Eimeria spp
Treating for E. coli
scours

Treating
cryptosporidiosis in
young calves

Treating to salmonellosis
scours

Treating to E. coli scours
Treating and controlling

to E. coli scours

Treating to salmonellosis

scours

22 mg/kg of body weight for 3-5 days orally

22 mg/kg of body weight mixed in drinking water,
maximum of 14 days

Mix in milk replacer to deliver 22 mg/kg of body
fed continuously for a maximum of 14 days

6.6-11 mg/kg of body weight daily IM or SC for up
to 4 days

238 mg/kg of body weight on day 1 followed by
119 mg/kg on days 2,3, and 4 mixed in water
Dissolve in drinking water to provide daily dose of
22 ma/kg of body weight for up to 3-5 days

352 mg/kg of body weight given orally, given once
every 3 d for a maximum of 2 treatments

15 mg/kg of body weight given orally single dose

5 mg/kg of body weight given orally for up to 3-5
days
100 pg/kg of body weight given orall for 7 days

2.5 mg/kg of body weight daily IM or SC for up to
3 days

1mg/kg of body weight given orall for 3 days
1ml/10 kg of body weight daily IM for up to 3 days
(The first application should be twice with an

interval of 12 hours and the other application once a

day)

Neomycin 10mg /kg body weight and sulfadiazine
15-30mg/kg body weight should be administered
orally for 3 to 5 days.

In currently, halofuginone (Halocur oral solution: 2 ml/10 kg (live weight) /once a day, 7 days in a
row), Paromomycin, Decoquinate, Toltrazuril, and Azithromycin have been tested for the treatment of

cryptosporidiosis. Toltrazuril is also used in the treatment and prophylaxis of apicomplexant diseases.
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Toltrazuril acts on the entire range of intracellular developmental stages of all Eimeria and Isospora
spp. But Toltrazuril not acts on on their oocysts. In recent years, azithromycin has been used to treat
cryptosporidiosis in animals and humans. The combination of azithromycin and toltrazuril is an
effective treatment option. Cryptosporidiosis in calves as it stops oocyst shedding as quickly as within
nine days. Compared to azithromycin or toltrazuril alone, the combination provided a faster recovery
time in naturally occurring calf cryptosporidiosis (Yagci et al., 2017).

In addition to the additional treatment of diarrhea, adjunctive treatments should be routinely
administered to all calves whose diarrhea shows signs of systemic disease in the calf as fever, loss of
appetite or lethargy. In addition to parenteral applications of antimicrobials with a predominantly
spectrum of gram-negative bacterial activities (especially Escherichia coli and Salmonella infections),

meloxicam and flunixin meglumine should be applied in non-steroidal anti-inflammatory agents.

Immunotherapy

Bovine neonates, as soon, after birth, are exposed to an environment rich in pathogenic as well as
opportunistic gram-negative microbial agents. Since they are born essentially agammaglobulinemic,
infectious diseases (diarrhea, bronchitis, pneumonia) endure the major cause of calf morbidity,
mortality and economic losses to cattle producers. Neonatal mortality is caused by Rotavirus,
Coronavirus, Respiratory syncytial virus, enteropathogenic Escherichia coli, Pasteurella spp.,
Salmonella spp. and Cryptosporidium species, along with immunodeficiency typical of the calf, and
due to seasonality, congenital defects and poor management conditions. As dairy farms raising
thousands animals, usually antimicrobials drugs are added to milk or milk replacers for prophylactic or
metaphylactic purpose. Because of concerns that antibiotic use in food animal production has the
potential to increase antibiotic resistance in human pathogens, alternative strategies are needed.
Moreover, the low Ig concentration of calf serum at birth, identified as failure of passive transfer
(FPT), has been associated with a high rate of morbidity and mortality. The FPT “status” is a
secondary immunodeficiency characterized by total serum protein (TP) concentration equal or lower
than 50 g/L and 1gG concentration equal or lower than 10 g/L at 24 hours from birth. It is therefore
defined that a high quality colostrum, must submit an 1gG concentration >50 g/L, but in the field, the
concentration varies greatly, from 9 g/L up to 186 g/L (Bresciani et al., 2016). Passive immunity in
calves in the neonatal period can be achieved either by taking colostral immunoglobulins or by
colostrum equivalents. Colostrum equivalent nutrients are used to prevent transmission of diseases that
can be transmitted when not enough colostrum is available or through unpasteurized colostrum. In
addition, these antibodies are also used in passive immunotherapy for the treatment of infectious
diseases, especially in immunocompromised patients. Commercially dried colostrum from whey,
blood / serum, normal milk and eggs can be used as an add-on / substitute for colostrum. It has been
determined that successful results can be obtained when these products are used together with

maternal colostrum to support passive transfer by providing antibodies at the desired level in the calf

136



EDUVET International Veterinary Sciences Congress 25-27 JUNE 2021

and to reduce the risk of contamination of pathogens from colostrum (Murphy et al., 2014; Kozat
2019).

Prevention and Control of Calf Diarrhea

Calf diarrhea is a multifactorial disease and factors involved in the occurrence of calf diarrhea can be
summarized as ones associated with a) per partum calving management, b) calf immunity, and c)
environmental stress or contamination. Characteristics of major or emerging bovine enteric pathogens
were previously described in this review. There is not much of difference between the patterns of
disease development and prevention of calf diarrhea according to each etiological agent. Knowing of
causal pathogen(s) is important for accurately assessing the current status of the affected farm and
developing further interventions. Nowadays, disease control and prevention in production animals
involves animal welfare from the public or consumer's point of view, and increased productivity from

the livestock producer's point of view (Uhde et al., 2008).

A-Per partum calving management

Factors such as balanced feeding of the cow during pregnancy, the amount of milk production of the
cow at birth, the sucking reflex of the newborn offspring and difficult birth are closely related with the
catching and growth of the newborn calf diseases. Pregnant cows increase the disease morbidity and
mortality rates of calves born of cows with insufficient feed intake and macro or micronutrient
deficiencies in the last trimester of pregnancy (Mee, 2004; Kozat, 2018; Kozat, 2019). The quality and
guantity of colostrum of the pregnant cow is related to the body condition score (BCS) and the body
condition score ranges from 1 to 10. Body condition score close to 5 is acceptable for fertile cows and
6 points are required for primitive cows in calving. Balanced nutrition of pregnant cows; It is stated
that the fetal growth and development of calves are affected as well as the adult life of calves
(Greenwood and Café, 2007). Calves born from malnourished cows have poor growth performance,
low productivity and higher susceptibility to disease (Martin, 2007). Dystocia is closely related to poor
calf performance as well as increased susceptibility to environmental pathogens which frequently
cause calf diarrhea (Kozat, 2018). Calves that experience dystocia may have physical symptoms such
as congestion and swelling of the head and tongue, which can reduce the amount of colostrum uptake
from the dam (Barrier et al., 2013). The absorption rate of colostrum-derived immunoglobulin is lower
in these calves compared to healthy animals. Consequently, the affected calves cannot obtain
appropriate passive immunity from the dams due to inadequate colostrum uptake during early life
(e.g., 2~ 6 h after birth) (Moore et al., 2005). The major causes of dystocia are associated with large
calf size and small pelvic size of the dam. Large calves are more likely to have an improper position
and presentation (e.g., backward, breech, and mal-positioned limbs or head) in the uterus. Under these

conditions, the head and legs cannot enter the birth canal. Insufficient maternal pelvic size also can
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induce dystocia, especially in beef heifers. To prevent dystocia, the dam's genetic inheritance (e.g.,
adequate pelvic size and calving ease) should be taken into consideration during heifer selection, and
frequent monitoring of the calving cow is required for appropriate calving assistance (Larson and
Tyler, 2005; Murray and Leslie, 2013).

B-Immunity and Vaccination

Bovine placenta is structurally not allowing passive antibody to pass to the fetus. Therefore, newborn
calves are very sensitive to environmental pathogens as they are born without any antibodies from
their mothers. In order for newborn calves to be resistant to environmental pathogens, timely
consumption of high quality colostrum in sufficient quantities within the first 2 hours after birth is
very important for the calf to be resistant to pathogens and for development (Kozat, 2019). Colostrum
contains antibodies (immunoglobulin G is the primary antibody is a type in bovine colostrum) immune
cells (neutrophils, macrophages, T cells and B cells), fat, protein, fat-soluble vitamins (e.g. retinol,
tocopherol, B-carotene), water-soluble vitamins (e.g. niacin, thiamine, riboflavin, vitamin B12,
pyridoxal, pyridoxamine, pyridoxine), minerals (e.g. Ca, P, Mg, Na, K, Zn, Fe, Cu, S, Mn) and, non-
specific antimicrobial factors (e.g. lactoferrin) (Johnson et al., 2007; Meganck et al., 2014). The
newborn calf should receive colostrum, ideally 6-8 % of their body weight, within the first 6 hours
after birth (Nagy, 2009). The quality of the colostrum of the cow depends on the number of calving,
nutritional status and vaccination of the cow (Larson and Tyler, 2005; Cortese 2009; Kozat, 2019). In
addition to colostrum, commercial multivalent vaccines are available against enteric pathogens to
induce immunity in newborn calves. Most of these vaccines involve either live-modified or killed
organisms or a combination of the two. Some vaccines are specific for cows while the others are
designed for calves (Gonzalez et al., 2021). Passive immunity is provided in the calf by increasing the
maternal antibody level in colostrum by administering combined diarrhea vaccine to pregnant cows in
the last period of pregnancy. Some of them are applied subcutaneously (SC) to a healthy mother 2
months before the birth, 2 times with an interval of 2 weeks or 3 times with an interval of 1 week.
Vaccination of cows with vaccines containing Escherichia coli, Rotavirus and Coronavirus antigens
increases the amount of specific antibodies against these pathogens in colostrum and milk (Batmaz,
2010). (a) vaccination of the dams of the first 20 newborn calves against E. coli and rota- and
coronavirus with one dose (2 ml IM) of a vaccine specific for E. coli, rota- and coronavirus at 3
months to 3 weeks before the expected calving date; (b) administration of halofuginone lactate to the
first 20 newborn calves at a dosage of 100 micrograms/kg per day (=2 ml/10 kg) during the first 7

days of life in the milkas a metaphylactic treatment against C. parvum (Meganck et al., 2015).

C-Environmental Factors
Weather conditions such as low temperature, rain, heavy snowfall, wind and high humidity levels of

shelters cause stress in newborn calves and in such conditions calves’ sensitivity to diarrhea increases.
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Calves exposed to bad weather cannot regulate their body temperature effectively. As a result, it can
lead to hypothermia or hyperthermia in the calf and cause the immune system to deteriorate (Mee,
2004). In order to reduce the mentioned negative factors, the calving season should be adjusted to a
time when environmental conditions are more suitable by applying a controlled breeding program
(Larson and Tyler, 2005). As the basic intervention concepts stated to reduce the incidence of calf
diarrhea: 1) The heifers should reduce their pathogen exposure by planning the first calving, which in
turn, the exposure of newborn calves to pathogens should be reduced 2) the burden of environmental
pathogens should be reduced and 3) calving areas should be kept clean (Smith et al., 2003).

Conclusion

Diarrhea in neonatal calves is an important disease affecting the cattle industry negatively. Herd
management, preventive vaccination and drug use have an effective role in reducing animal yield
losses in preventing diseases in this period. These methods are extremely reliable and have high
throughput efficiency, but the importance of pathogens found in cases of calf diarrhea can often be
overestimated. Therefore, the pros and cons of medical test findings and their general meaning must be
properly assessed by returning clinical background to the doctor as the causative etiology is
established. Cattle farmers have also ignored non-infectious risk factors that are often considered as
important as infectious factors, since newborn animals are vulnerable to environmental stresses. It is
more cost-effective to monitor and regulate calf diarrhea during an outbreak than to treat infected
animals after the outbreak occurs. While calf diarrhea includes several enteric pathogens, infection and
transmission is achieved through a fecal-oral pathway. Thus, caution must be taken to discourage the
spread of pathogens. To gain an accurate diagnosis and monitor or handle risk factors associated with
calf diarrhea in modernized broad production systems, advice from trained experts such as
veterinarians and nutritionists is important.

In summary, three key points should be focused on the successful management of calf diarrhea. First,
a detailed definition of pathogenic features is needed (e.g. the underlying pathogenicity function, field
occurrence, and genetic evolution). Second, attention should be given to the benefits and drawbacks of
different testing approaches and their contribution to diagnostic investigation along with clinical
history. Finally, for disease prevention and control, proper cow-calf management is important.
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The Treatment of A Calf with Chronic Pneumonia Due To Acinetobacter baumannii
Complex and Identification of The Pathogen by MALDI-TOF-MS

Pelin Fatos POLAT DINCER?, Zeynep YERLIKAYA?, Burcu KARAGULLE?
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“Firat University, Faculty of Veterinary Medicine, Department of Microbiology Elazig, Turkey
Summary

Acinetobacter species, which play an important role in hospital infections, cause serious epidemics in
intensive care units and are resistant to many antibiotics. Especially Acinetobacter baumannii have
great importance due to its association with human infections. According to the anamnesis taken from
the 3 month old calf which was living on the family farm, it was found that he had persistent cough,
runny nose, intermittent fever, and his lethargy increased day by day. Disease treatment started at the
end of July, 2.5 mg/kg enrofloxacin and 2.2 mg/kg flunixin meglumine were used for a week, but
there was no recovery. On clinical examination, hyperemic conjunctiva, 56/min respiratory rate, 39.8
rectal temperature and 108/min heart rate were detected. Blood gas and blood biochemistry were
performed for diagnosis, samples were taken from the nasal cavity with transport swabs for bacterial
isolation. Total protein, albumin, glucose, total bilirubin, gamma glutamyl transferase, calcium,
creatine, blood urea nitrogen values were measured. In the analysis, decreased protein (6.3 g/dl) and
blood urea nitrogen levels (6.7 mg/dl) and increased bilirubin (0.2 mg/dl) levels were detected. For the
isolation, samples were inoculated directly on blood agar plates containing 5.0% sterile defibrinated
sheep blood and incubated 37.5 °C for 24-48 h at aerobic conditions. The purified colonies were
described as Acinetobacter baumannii complex (99.9%), Acinetobacter radioresistens (99.9%) and
Bacillus clausii (99.9%) by using Matrix-mediated laser desorption ionization-flight time mass
spectrometry (MALDI-TOF MS) (database v2.0, bioMérieux, France) system. For treatment, colistin 4
mg/kg/day, Meloxicam 0.5 mg/kg single dose and vitamin (vitamin B complex, electrolyte, amino
acid, dextrose) 30ml/5kg/day were used for two week and recovery was observed. This is the first case
report in our country where Acinetobacter baumannii complex, Acinetobacter radioresistens and

Bacillus clausii were isolated together and treated in a calf with pneumonia.

Keywords: Acinetobacter, calf, MALDI-TOF-MS, pneumonia
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Kronik Pnémonili Bir Buzagidan MALDI-TOF-MS ile identifiye Edilen Acinetobacter

baumannii Complex ve Tedavisi
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Ozet

Nozokomiyal enfeksiyonlarda énemli rol oynayan Acinetobacter tiirleri yogun bakim iinitelerinde
ciddi salgmlara yol agmakla birlikte bircok antibiyotige kars1 direnglidir. Ozellikle Acinetobacter
baumannii'nin insanlarda olusturdugu enfeksiyonlarin tibbi olarak biiyiik 6neme sahip olduklar
bildirilmistir. Aile isletmesinde bulunan 3 aylik yasta bir buzagidan alinan anamnezde inatg¢1 oksiirtik,
nazal akinti, aralikli ates oldugu ve letarjinin giinden giine arttii bilgisi alindi. Temmuz aymin
sonlarinda baglayan hastalik i¢in tedavi amaciyla 2.5 mg/kg enrofloksasin ve 2.2 mg/kg fluniksin
meglumin bir hafta siire ile kullanildigi ancak iyilesme olmadigi bildirildi. Klinik muayenede
konjonktivalar hiperemik, solunum sayisi 56/dk, rektal sicaklik 39.8 ve kalp frekansi 108/dk idi.
Teshis amagl kan gazi, kan biyokimya yapilip etken izolasyonu igin transport besiyerli svaplar ile
nazal kaviteden numune alindi. Kan gazi bulgularinda pH (7.68), HCO;3; (30.82 mmol/L) ile referans
degerin tizerinde bulunurken, pCO; (25.06 mm Hg) referans degerlerin altinda oldugu tespit edildi.
Kan biyokimyasinda total protein, albumin, glukoz, total bilirubin, gama glutamil transferaz,
kalsiyum, kreatin, kan iire nitrojen degerleri 6l¢iildii. Analizlerde protein (6.3 g/dl) ve kan iire nitrojen
(6.7 m/dl) seviyesinde azalma, total bilirubinde (0.2 mg/dl) ise artis tespit edildi. Izolasyon igin
ornekler direkt olarak %35 steril defibrine koyun kani katilmis kanli agara ekilip aerob ortamda
37.5°C’de 24-48 saat inkiibasyona birakildi. Saflastirilan koloniler MALDI-TOF-MS (Matrix aracili
lazer dezorpsiyon iyonizasyon ugus zamani kiitle spektrometrisi database v2.0, bioMérieux, France)
sistemi kullanilarak Acinetobacter baumannii complex (% 99.9), Acinetobacter radioresistens (%99.9)
ve Bacillus clausii (%99.9) olarak tanimlandi. Mevcut vakada kolistin 4 mg/kg/giin, Meloksikam 0.5
mg/kg tek doz ve vitamin (vitamin B komplex, elektrolit, amino asit, dekstroz) 30ml/5kg/giin iki hafta
boyunca kullanilip iyilesme izlendi. Bu olgu tilkemizde pnomonili bir buzagida Acinetobacter
baumannii complex, Acinetobacter radioresistens ve Bacillus clausiimin birlikte izole edildigi ve

tedavi edildigi ilk sunumdur.

Anahtar kelimeler: Acinetobacter, buzagi, MALDI-TOF-MS, pnémoni
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Summary

The aim of this study was to determine the effectiveness of filgrastim (Neupogen® /Amgen) use on
hematological and clinical parameters in addition to treatment in 10 cats (2 months-9 years, 6 females,
4 males) and 2 dogs (3 months- 5 months, 2 males), which were brought to the Erciyes University,
Faculty of Veterinary Medicine, Training, Research and Practice Hospital, Department of Internal
Medicine, with various complaints and had leukopenia and neutropenia in their hematological
examinations. Clinical and hematological examinations of the cats and dogs included in the study were
conducted. In addition to symptomatic treatment, filgrastim (Neupogen® /Amgen), the recombinant
human granulocyte colony stimulating factors, was administered subcutaneously once a day for a total
of seven days, with a dose of 6 ug/kg on the first day and 3 pg/kg on the following six days. As a
result of the statistical evaluation of hematological examination results before and after treatment, it
was determined that the increases in WBC, granulocyte, lymphocyte and monocyte values were
significant (p<0.05). Clinical improvement was observed in all animals included in the study.
Recombinant human granulocyte colony stimulating factor was well tolerated and no adverse effects
were observed. In conclusion, it was thought that recombinant human granulocyte colony stimulating

factor could be applied to the treatment in cats and dogs with leukopenia and neutropenia.

Keywords: Filgrastim, cat, dog, leukopenia, neutropenia.
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Ozet

Bu calismanin amaci, Erciyes Universitesi Veteriner Fakiiltesi Egitim, Arastirma ve Uygulama
Hastanesi I¢ Hastaliklar1 Anabilim Dali’na gesitli sikayetlerle getirilen ve hematolojik muayenelerinde
lokopeni ve notropeni gozlemlenen 10 kedi (2 ay-9 yas, 6 disi, 4 erkek) ve 2 kopekte (3 ay- 5 ay, 2
erkek) tedaviye ek olarak uygulanan filgrastim (Neupogen® /Amgen) kullammminin klinik ve
hematolojik parametreler iizerindeki etkinliginin belirlenmesidir. Caligmaya dahil edilen kedi ve
kopeklerin klinik ve hematolojik muayeneleri yapildi. Semptomatik tedaviye ek olarak, rekombinant
insan graniilosit koloni uyarici faktorler olan filgrastim (Neupogen® /Amgen), ilk giin 6 pg/kg, takip
eden alt1 giin 3 pg/kg dozunda toplam yedi giin siireyle, giinde bir kez subkutan olarak uyguladi.
Tedavi oOncesi ve tedavi sonrasi hematolojik muayene sonuglarinin istatistik degerlendirmeleri
sonucunda WBC, graniilosit, lenfosit ve monosit degerlerindeki artislarin énemli oldugu belirlendi
(p<0.05). Calismaya dahil edilen hayvanlarin hepsinde klinik olarak iyilesme gézlendi. Rekombinant
insan graniilosit koloni uyarici faktor iyi tolere edildi ve hicbir yan etki gézlenmedi. Sonug olarak,
lokopeni ve noétropeni goriilen kedi ve kopeklerde rekombinant insan graniilosit koloni uyarici

faktoriin tedaviye ek olarak uygulanabilecegi diisiiniildii.

Anahtar kelimeler: Filgrastim, kedi, kopek, 1okopeni, nétropeni

148



EDUVET International Veterinary Sciences Congress 25-27 JUNE 2021

A Case of Congenital Atrial Septal Defect in A Three- Days Old Calf
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Summary

This report presents the clinical, laboratory, radiographic, and echocardiographic findings of a
congenital atrial septal defect diagnosed in a calf. A three-day-old calf was presented to the Internal
Medicine Department of Firat University Animal Hospital. The main complaint of the owner was
severe dyspnea. On the physical examination, the calf showed severe respiratory stress findings.
Thoracic auscultation findings revealed increased vesicular sound and severe systolic murmur. Also,
the severe cardiac thrill was detected in both right and left thoracic areas of the heart. The
hematological finding was nonspecific but blood gas-electrolyte analysis results showed severe
respiratory acidosis (venous bloo