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ABSTRACT

Colostrum has high nutritional values, is more easily digestible than milk, and has a comparatively
higher concentration of dry matter, fat and non-fat dry matter, protein and most importantly, im-
munoglobulin (Ig). The most important task of immunoglobulins is to neutralize pathogens and
toxins through neuttalization. Lactoferrin is a protein product of the transferrin gene family with
iron binding ability. Lactoferrin serves as a major component of the secondary granules of polymor-
phonuclear neutrophils and is produced by epithelial cells, including those in the mammary gland.
Zinc acts as a cofactor and activator of more than 300 enzymes in different metabolic pathways and
is known as a biologically important trace mineral. The aim of this study is to examine whether the
immunoglobulin G, lactoferrin and zinc concentrations in colostrum, which is vital for newborn
calves, show a decrease tendency by freezing. Fresh colostrum was given to one group (n=12) and
frozen (-20 °C) colostrum (n=12) was given to one group and blood samples were collected after 32
hours. According to the results obtained, there was no statistical difference between the groups in
the initial measurements of IgG, lactoferrin and zinc values in group 1 (fresh colostrum) and group
2 (frozen colostrum). The differences between the first and second measurements among themselves
in both groups were found to be statistically significant. In the second measurements between the
two groups, no statistical difference was found between the values of immunoglobulin G (p= 0.996),

S SENSOY : 0000-0003-2130-783X
S SAHINDURAN : 0000-0002-7718-2020

This study was supported by Burdur Mehmet
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lactoferrin (p = 0.513), zinc (p = 0.605).

INTRODUCTION

A large part of the dry matter in the composition of colos-
trum consists of immunoglobulins, and their most important
task is to contain maternal antibodies that help protect the
newborn against disease pathogens in the first days after birth.
Colostrum helps to provide the energy required for the off-
spring to maintain body temperature and to expel meconium
from the digestive system (Koyuncu and Karaca, 2018).

Immunoglobulin G is the main immune component in bo-
vine colostrum and milk, but low concentrations of IgA and
IgM are also present (Leyton et al., 2007). IgG is the smallest
immunoglobulin group with the highest concentration (70-80
%) in the blood (Diker, 2011).

IgG protects the intestinal mucosa against pathogenic
microorganisms and gives passive immunity to the newborn
ruminant until his own immune system develops with colos-
trum. IgG antibodies express multifunctional activities, includ-
ing complement activation, bacterial opsonization, agglutina-
tion, and act by binding to specific sites on the surface of most
infectious agents or products by inactivating or reducing infec-
tion (Leyton et al., 2007). It is produced from B lymphocytes
and plasma cells in secondary lymphoid organs. It is produced

To cite this article:

most intensively during secondary immune response (Diker,
2011).

Lactoferrin is a member of the transferrin family, includ-
ing serum transferrin, melanotransferrin, and ovotransferrin.
Lactoferrin is a glycoprotein capable of binding iron found
in the milk of many species such as cow, human, goat, mare,
and mouse. Lactoferrin plays a role in natural immunity, as
well as antibacterial, antiviral, antifungal, antiprotozoal, anti-
carcinogenic, antioxidant, improving bone health, regulating
iron absorption in the intestine, immunomodulation, anti-in-
flammatory, and cell growth control. In addition, it can exhibit
quite a lot of biological activity, including the ability to bind
and inhibit some bioactive compounds such as glycosamino-
glycan and lipopolysaccharide (Yildirim et al., 2011). Lactofer-
rin also plays an important role in the immune system defense
mechanism. It prevents microorganisms from adhering to the
host cell and prevent them from multiplying by colonization
or kills them (Legrand et al., 2005).

Zinc (Zn), which has important physiological effects on
plants and animals, is one of the essential trace elements
(Onder and Yildiz, 2002). Zn is essential for the immune sys-
tem. It acts by interacting specifically with the components
of the immune system, which is a highly proliferative system
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(Chasapis et al., 2012).

The aim of this study was to examine whether the immu-
noglobulin G, lactoferrin and Zn concentrations in colostrum,
which is vital for newborn calves, show a decrease tendency
by freezing.

MATERIAL and METHODS

The dams used in this study were Simmental cows in the 3rd
lactation, with the same feeding and vaccination program from
the same farm. The colostrum given to both groups were mea-
sured with a refractometer immediately after collection. Only
colostrum with a dry matter of 24-26% were included in the
study. The colostrum to be frozen were placed in storage con-
tainers and stored at -20 °C. The colosttum was thawed, and the
temperature was raised to 37 °C (by dissolving in bain-marie)
before feeding the calves from frozen colostrum group. It was
provided to the calf within half an hour after birth. Calves in
the fresh colostrum group also received colostrum within half
an hour after birth. The calves in the study were divided into
two groups; 1: those fed fresh colostrum (n=12), 2: those fed
frozen colostrum (n=12). Blood samples were taken from all

Statistical analysis: The findings obtained were evaluated
using IBM SPSS 22.0 for Windows package program. Shap-
iro-Wilk test was used for the normal distribution of the data.
Because of the normal distribution of data, in-group and be-
tween-group comparisons were made using two-way analysis
of variance in repeated measurements. Multiple comparison
tests with benferoni correction were used. Pearson Correla-
tion coefficient was used to analyze the relationship between
variables.

RESULTS

In the comparison of the first measurement of lactofer-
rin value in Group 1 (fresh colostrum) and Group 2 (frozen
colostrum), there was no statistically significant difference (p
= 0.914). In the comparison of the second measurement of
lactoferrin value between the groups in Group 1 and Group 2,
there was no statistical difference (p = 0.513). In group 1, a sig-
nificant statistical (p <0.001) difference was found in the com-
parison of the first measurement value of the lactoferrin value
and the second measurement value. In Group 2, a significant
statistical (p <0.001) difference was found in the comparison
of the first measurement value of the lactoferrin value and the
second measurement value. (Table 1).

Table 1. Lactoferrin values in calves fed fresh and frozen colostrum.

Group 1 (n=12)

X +SS

Group 2 (n=12)

X +sS

Lactoferrin 1

(ug/ml)

Lactoferrin 2

(ug/ml)

328.33196.81%
209.49 (146.81-664.90)

237555139240
1719.65 (1146.30-4775.78)

319.93179%
239.18 (168.16-754.46)

252512118140
1779.79 (558.87-4724.03)

There is statistical difference between columns with different lower-case superscripts (p <0.05).
There is a statistical difference between rows with different upper-case letters (p <0.05).

animals in both groups twice, the first before colostrum feed-
ing immediately after birth, and the second after feeding 7.5
liters of colostrum 32 hours after birth. Blood samples from
all calves were taken from ena jugularis externa into vacutainers
using a disposable sterile syringe. Silicone-based plastic tubes
(9 ml) with clot activator were used for serum samples. The
collected blood samples were first kept in a portube for 30
minutes to clot. Then, the sera were removed by centrifugation
at 4000 rpm for 10 minutes. Serum samples were transferred
to Eppendorf tubes (1.5 ml) with the help of automatic pi-
pette. The tubes were stored at -20 °C until serological IgG,
lactoferrin and Zn analyses were performed. IgG and lactofer-
rin values in blood serum were measured by Enzyme-Linked
Immunosorbent Assay (ELISA) method. Bovine specific IgG
and bovine specific lactoferrin ELISA kits (Biox®, Belgium)
were used in the study. In biochemical analysis, Zn values were
measured with Gesan Chem 200-1102422® (Italy) autoanalyz-
er device.

In the comparison of the first measurement of Zn value
between groups, there was no statistical (p= 0.762) difference
between group 1 and group 2. There was no statistically signif-
icant difference (p = 0.605) in the comparison of the second
measurement of Zn value between groups in Group 1 and
Group 2. In group 1, a significant statistical (p <0.001) differ-
ence was found in the comparison of the first measurement
value of the zinc value and the second measurement value.
In Group 2, a significant statistical (p <0.001) difference was
found in the comparison of the first measurement value of the
zinc value and the second measurement value (Table 2).

In the comparison of the first measurement of immuno-
globulin value between the groups in group 1 and group 2,
there was no statistically significant difference (p=0,833). In
Group 1 and Group 2, there was no statistically significant dif-
ference (p = 0.996) in the comparison of the second measure-
ment of immunoglobulin value between groups. In Group 1,

MAE Vet Fak Derg, 7 (2): 62-66, 2022
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Table 2. Zinc values in calves fed fresh and frozen colostrum

Group 1 (n=12)

Group 2 (n=12)

X £ss =
Zinc 1 130.4135.4" 125.5841.5%
(ug/dL) 138.50 (73.00-184.00) 129.50 (58.00-199.00)
Zinc 2 190.8337.3410 182.6638.824°
(ng/dL) 199.00 (135.00-257.00) 182.00 (121.00-235.00)

There is statistical difference between columns with different lower-case superscripts (p <0.05).
There is a statistical difference between rows with different upper-case letters (p <0.05).

a significant statistical (p <0.001) difference was found in the
comparison of the first measurement value of the Immuno-
globulin value and the second measurement value. In Group
2, a significant statistical (p <0.001) difference was found in
the comparison of the first measurement value of the Immu-
noglobulin value and the second measurement value. (Table 3)

A positive correlation was found between lactoferrin and
Zn (tho = 0.411; p = 0.0406). No relationship was found be-
tween immunoglobulin and Zn (tho = -0.315; p =0.134). No
relationship was found between lactoferrin and IgG (rho = -
0.350; p = 0.094).

and Atasever, 2005). This period is limited to the first 24-48
hours after birth (Aydogdu, 2014).

In a study conducted, serum IgG concentrations of calves
receiving fresh colostrum and receiving frozen colostrum were
examined and no statistical difference was found between IgG
concentrations according to the results of the study (Costa et
al., 2017). According to the results of this study, no statistical
difference was found between IgG concentrations. In this re-
spect, it is in parallel with our study. However, unlike our study,
it has been reported that calves receiving frozen colostrum for
30 days experience severe diarrhea compared to calves receiv-
ing fresh colostrum. No diarrhea was found in the calves in
both groups in our study up to one month old. In another

Table 3. Immunoglobulin values in calves fed fresh and frozen colostrum

Group 1(n=12)

Group 2(n=12)

Immunoglobulinl 4.891.91
(ngr/mL) 4.30 (2.96-8.306)
Immunoglobulin2 64.2710.69*
(ngr/mlL) 64.02 (44.35-82.90)

5.082.39 4
4.98 (1.56-8.34)

64.2415.10°
70.57 (25.03-80.21)

There is statistical difference between columns with different lower-case superscripts (p <0.05).
There is a statistical difference between rows with different upper-case letters (p <0.05).

DISCUSSION

A quality colostrum allows the development of the defense
system against pathogens that newborn calves may encounter
in the first days of life. The immune systems of the offspring
of animals that do not have high quality colostrum or whose
colostrum cannot be used on the grounds that they have dis-
ease cannot develop sufficiently. The resulting weakness in
the immune system increases the risk of disease and death in
calves (Aydogdu, 2014). Immunoglobulins provide passive im-
munity until the newborn’s own immune system develops and
protects the intestinal mucosa against pathogens (Leyton et al.,
2007). Immunoglobulins are absorbed by the process of some
specialized cells in the small intestine called “pinocytosis”.
These cells leave their place to basal cells over time (Erdem

study, a group of calves were fed colostrum stored at +4 °C
and another group was fed with colostrum frozen at -20°C
(Holloway et al., 2001). In this study, no statistically significant
difference was found between the IgG concentrations in the
blood serum of calves fed fresh or frozen colostrum from the
same dam. As a result of the study, the suggestion that frozen
colostrum can be used as a source of IgG for calves was sup-
ported. The results of this study are similar to the results we
obtained with IgG values.

In another study, serum IgG values were compared in calves
fed fresh colostrum and a commercial colostrum supplement
(Holloway et al., 2002). Significantly higher serum IgG con-
centrations were detected in calves fed fresh colostrum com-
pared to calves fed colostrum supplement. This study showed

64
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that IgG in fresh colostrum is absorbed more efficiently than
IgG found in colostrum supplements.

In addition, according to the results of our study, no statis-
tically significant difference was observed in the IgG values in
the blood serum of calves fed with fresh and frozen colostrum
at the 32nd hour after birth.

Lactoferrin is an iron-binding protein that forms the first
defense mechanism against infections and inflammation. Lac-
toferrin, a multifunctional and important immunoregulatory
protein, is a component of breast and lacrimal secretions, sem-
inal and synovial fluids, and plasma and neutrophil granules.
Although lactoferrin is present in plasma, its amount is signifi-
cantly lower than in milk (L6énnerdal and Iyer, 1995). Tsuji et
al. (1990) compared the amount of colostrum lactoferrin in
cattle with different yield directions in their study. While the
average amount of colostrum lactoferrin in dairy cattle was 2
mg/ml, it was found to be 0.5 mg/mL in beef cattle. While
the amount of lactoferrin in colostrum is affected by the lac-
tation number of dairy cattle, it has not been reported in beef
cattle. Lakritz et al., (2000) compared the IgG and lactoferrin
values in the blood serum of calves in two groups fed with
pasteurized colostrum and frozen colostrum in their study. As
a result of the study, it was revealed that the lactoferrin value
in the blood serum of calves receiving pasteurized colostrum
was lower than that of calves receiving frozen colostrum. In
this study, it was determined that pasteurization method at 76
°C destroyed colostrum proteins. According to the results of
our study, no statistically significant difference was observed
in the lactoferrin values in the blood serum of calves fed fresh
and frozen colostrum 32 hours after birth.

Zn, which is in the structure of many enzymes, is a neces-
sary micro element for normal growth, calf development, and
reproductive functions in mature animals (Elmasoglu, 2008).
Any microelement deficiency is seen during the pregnancy of
cattle negatively affects the development of the fetus and calf
health. It has been proven that microelements cross the pla-
centa and breast barrier. Adequate micro element saturation
in pregnant animals has been found to be important for the
needs of the young during intrauterine and postnatal devel-
opment. In addition, microelements also affect the milk and
colostrum quality. The concentration of zinc in the blood of
newborn calves is significantly higher than that of their dams,
which means that the calf organism can accumulate Zn during
intrauterine development (Pavlata et al., 2004). Arcagok et al.,
(2013) investigated the relationship between iron deficiency
and blood Zn level in childhood. A statistically significant pos-
itive correlation was found between Zn levels and iron lev-
els. This study explains the positive relationship between Zn,
which has a high iron affinity, and lactoferrin in our study. It
was determined that serum Cu and Zn concentrations were
significantly lower in calves with diarrhea compared to healthy
calves (Elmasoglu, 2008).

CONCLUSION

In this study, blood IgG, lactoferrin, and Zn levels in calves
fed fresh and frozen colostrum were compared. In the light
of the results obtained, the IgG concentration (ngr / ml) in

fresh colostrum (64.27 £ 10.69), frozen colostrum (64.24 *
15.10) (p = 0.996), lactoferrin concentration (ug / ml) in fresh
colostrum (2375.55 £ 1392.81), frozen colostrum (2525.12 £
1181.34) (p = 0.513), Zn concentrations (ug / dL) in fresh co-
lostrum (190.83 * 37.34), frozen colostrum (182.66 + 38.82)
(p = 0.605) were observed. When the three parameters be-
tween the two groups were compared separately, the differ-
ences were not found to be statistically significant in any of
them. This study demonstrated the potential applicability of
colostrum taken from dams who have high quality colostrum
and who do not have any health problems in calves of cows
that do not have high quality colostrum, or calves that cannot
receive their dam’s colostrum due to health problems in their
mothers, and stored by freezing,
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ABSTRACT

The aim of the present study was to investigate the effects of manure and sand bedding on animal
welfare and behavioral characteristics in Holstein cattle. A total of 110 Holstein dairy cattle were
divided into two groups (manure and sand bedding) with a stall length of 125x250 c¢m and a walking
area. At the end of the study, right and left carpal and tarsal joint lesions were scored. In addition,
blood serum glucose, cholesterol, triglyceride and total protein levels were measured. During the
study, behavioral charactetistics of the animals (duration of standing, duration of lying/resting, num-
ber of steps, frequency of standing and lying) were recorded by NEDAP tracking system. Carpal and
tarsal lesions of the joints, blood serum glucose, total protein, and triglyceride showed no-significant
differences statistically between the groups. However, in terms of the standing time (P<0.05), ly-
ing/resting time (P<0.001), the number of steps (P<0.001) and standing/lying (P<0.001) frequency
behavioural characteristics, neutrophil-lymphocyte ratio (P<0.01), and cholesterol levels (P<0.05)
showed statistically significant differences between the groups. Lying/resting time was determined
as 689 minutes in the sand bedding group and 638 minutes in the manure bedding group (P<0.001).
In conclusion, sand bedding has beneficial effects to increase cow’s welfare by increasing the lying/
resting time. Lying/resting behavior is important to Holstein daity cattle, but caution and a full un-
derstanding of the context and the variation of the blood parameters in question is needed before

drawing firm conclusions about animal welfare from measures of biochemical blood parameters.
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INTRODUCTION

Animal behaviors are taken as important criteria when
determining the health level of animals. Therefore, changes
in behavior and the presence/absence of patticular behaviors
can provide a valuable indication of the animal’s welfare state
(Yakan et al., 2007; Akbas, 2013). The type of bedding used
in loose-housing of dairy cows has a considerable effect on
the animal comfort and well-being provided by the stalls.
According to Endres (2022), Ozbeyaz & Unal (2018), while
choosing the-barn floor, it is important to prefer materials
which help the control of indoor temperature, and protect the
animals from injuries due to ground friction, easy to clean and
resistant but free of toxic substances. Additionally, a bedding
material should be chosen that will not adversely affect the
shelter air quality and the humidity level of the environment
(Dimov & Marinov, 2021). According to Kumar Singh (2022),
organic bedding materials as manure absorb moisture well,
they are compatible with the manure processing systems, easily
accessible, available in sufficient quantities in different regions

To cite this article:

of the world, and are not expensive. Dimov and Marinov
(2021) reported that the sand bedding generally doesn’t contain
nitrogen or carbon required for growth of microorganisms.

In cattle farming, the bedding type should be chosen as dry,
safe, comfortable, and durable. In the cases where the bedding
is not chosen appropriately the dairy cows undergo stress, and
lower productivity leading the cow to be affected negatively
in terms of health and behavioral characteristics. According
to Leach et al. (2014) the dry, soft, and with consistent quality
and quantity bedding resembles the best floor characteristics.
Also, for the udder health of the cows that spend most of
the day resting, it is essential that the bedding is dry, clean,
and soft. Demirci (2005) reported that sand bedding is more
advantageous compated to others in terms of being easy to
access, having low microorganism load and being the most
preferable bedding of cows in hot regions. As cows lay on
the ground from a 25-30 cm distance during lying/resting
positions, the bedding used in the shelter ground should be soft
considering the height of animals’ live weight. Otherwise, knee
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abrasions as well as wounds and lesions due to these abrasions
may occur on animals (Weary & Tucker, 2003). Kocyigit (2014)
reported that the most important reason for laminitis among
animals is the behavior of remaining standing for a long time.
Tucker et al. (2003) indicated that the lying/resting time for
the cows is lower in sand beddings than to those which are
provided sawdust beddings. Neutrophile-lymphocyte (N-L)
ratio is accepted as an important indicator of stress in small
and large ruminants (Broom, 2014). Kayar (2013) stated that
it’s an important indicator of stress when glucocorticoids
increase the blood glucose level. Other blood parameters that
are used to evaluate stress in animals are triglyceride, total
protein and cholesterol levels (Bedanova et al., 2007).

Rushen et al. (2008) indicated that an increase in a number
of the hoof diseases and lameness when there is absence of
bedding. The housing of dairy cows only on a concrete floor
is one of the main causes of lameness and deterioration of
their welfare in general. Rushen et al. (2007) reported that
the use of rubber mats contributes to the dairy cows” hooves
health and reduces the lameness percentage in the cow herd.
Dual chamber mattresses water beds reduce the leg diseases
incidence, in particular the appearance of hock joints wounds
due to pressure (Kour, 2022). Cows with a compost bedding
show reduced incidence of lameness as compared to cows
housed in free-stall barns with a sand bedding (Lobeck et al.,
2011). Well-managed free-stall production systems farms with
a bedding of manure and sand do not differ significantly in
terms of hock joint health in cows (Eckelkamp et al., 2016).

As a topic that arises in the last decade, animal wealth has
also brought some legislative regulations and applications
along with it. Therefore, researches about indoor conditions
of shelters, the impact of these conditions over animals, and
the reactions the animals show towards these conditions have
become very important. This study is carried out with the aim
of providing a perspective on effects of manure and sand
bedding on health and behavioral features of Holstein cattle.
In this manner, it has aimed to measure the effect of manure
and sand bedding on Holstein cows’ behavioral characteristics
such as carpal and tarsal joint lesions, standing and lying/
resting time, and number of steps, frequency of standing/
lying down and biochemical blood parameters, and N-L ratio.

MATERIALS and METHOD
Apnimals and Experimental design

The study was performed with the permission of the
Aydin Adnan Menderes University Animal Experimentation
Local Ethics Committee (No: 13.06.2017-64583101/048).
The research was carried out in a 6-month-period between
November 2017 and April 2018 at a semi-open free-stall dairy
cattle business operating in Foca, Izmir. The sample of the
research was derived from 110 dairy cows of the Holstein
breed (Black Pied) between the ages of 2-6 being raised in
this-farm. The animals were randomly divided into two groups
(n=55). The research was carried out in two separate groups
which have 50 station stall areas each. The size of the stall
dimensions were 125x250 cm for each group. Manure was used
on the first sample group as bedding whereas sand was used
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for the second group. One of the organic beddings, manure,
was obtained by drying the stool after passing it through
separators. Acquired dry and solid manure was used as dry
manure bedding. On the other hand, fine sand with 40-50 cm
depth was used in the sand bedding system. With this purpose,
the edges of the soil floor were raised and sand was filled into
it. The sand used as bedding material was observed daily when
the cows were out for milking and lacking places of sand were
filled in if there are any. The barn floor on the service road and
all other surfaces of the farm is concrete. The manure scrapers
only used in sand bedding group. The crawl spaces are made
of aggregate insulating concrete at all stalls.

Husbandry

During the research, the animals had exactly the same care
and feeding conditions under the care management conditions
of the-farm. The animals were fed twice a day at the same
time, once at 09:00 and secondly at 16:00. Animals were fed
with mixed roughage and concentrate feeds. Feeding was
performed as total mixed ration (TMR). The crude protein
ratio of the feed was 18% and energy value vas 2900 kcal/
kg. Feed and water was offered ad libitum to all cows in both
groups during the study. The minimum temperature of the
region where the study was performed was between 7.2-14.1
°C and the maximum temperature was 13.1-22.5 °C during the
periods of November 2017-April 2018 (Anonyms, 2021).

Sampling and measurements

At the end of the study, carpal and tarsal joint lesions,
neutrophil-lymphocyte (N-L) ratio and some biochemical
blood parameters (glucose, cholesterol, triglyceride and total
protein) were determined in all cows in the groups using
manure and sand bedding. Right and left carpal and tarsal
joint lesions of all animal groups were determined by scoring
method. The scoring system between 0-5 was used for cows’
carpal and tarsal joint lesion scoring (Demirci, 2005). In the
description: score (0) no lesion observed, (1) bare, pale areas,
(2) bare, red areas, (3) occurtrence of serum and/or sore scabs,
(4) open, infected wounds, (5) disorders/swellings (edema on
knees or feet) on carpal/tatrsal joints.

During the research, behavioral characteristics of the animals
(duration of standing, duration of lying/resting, number of
steps, frequency of standing and lying) were followed and
recorded on an individual and daily basis using a wristband
tracking system, NEDAP Smarttag Leg - Cow Control System,
placed on their ankles (Nedap Livestock Management, DC
Groenlo, The Netherlands). NEDAP smart wristband system
identify each cow and registers the standing, lying, walking and
inactive behaviors of all cows 24/7. In this study, data was
received from the NEDAP system. The standing and lying/
resting time as a minute, number of steps data as a number were
recorded separately for two separate groups. And, standing/
lying frequency data as a how many times the cow lying down
and stands up daily was recorded. Neutrophile-lymphocyte
(N-L) ratio and the biochemical blood parameters (glucose,
cholesterol, triglyceride and total protein) were evaluated for
all animals in both groups. For the N-L ratio, 1 ml of blood
sample was taken from cows’ jugular vein with EDTA tubes.
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After blood smears made of these blood samples were printed
with May-Griinwald-Giemsa, there were 100 cells counted
on each preparation (O’Loughlin et al., 2011). In order to
determine biochemical parameters, 5 ml of blood sample was
taken into serum tubes without anticoagulant from animals’
jugular veins. After taken blood samples were centrifuged in
4 °C, 2000x g for 15 minutes, serum parts were separated and
were put in Eppendorf tubes while the rest was stored in a
—80 °C fridge after the emergent analysis were completed for
further evaluations. Blood glucose, cholesterol, triglyceride
and total protein levels were determined using appropriate
commercial kits (Archem Diagnostic Ind. Ltd., Istanbul,
Turkey) with autoanalyzer (Sinnowa D280, Sinnowa Elec.
Technology Co., Nanjing, China).

Statistical analysis

Statistical analysis of the collected data was made using
SPSS 22.0 statistical package program (Inc., Chicago, 11, USA).
In the statistical analysis, significance test of the difference
between two means (Student’s t-test) was used to evaluate
N-L ratio and biochemical blood parameters, and behavioral
characters of Holstein cattle. Carpal and tarsal joint lesions
score were classified into six scales: score 0, no lesion in the
carpal/tarsal joint; good; score 5, disorders/swellings in the
carpal/ tarsal joint; poor. As the data of carpal and tarsal joint
lesions did not meet the assumptions of normality data were
analyzed with non-parametric tests. The Mann—Whitney U test
was used to determine the effect of manure and sand bedding
groups on carpal and tarsal joint lesions data. Mann—Whitney
U testis based on the median, not mean (Tai et al., 2022). Thus,
the data are presented as the median, minimum, maximum,
rank average and rank total. Paired Samples t-Test was used to
determine the differences in behavior characteristics among
months depending on manure and sand bedding groups.

RESULTS

Carpal and tarsal joint lesions scoring in the manure and sand
bedding groups, rank average and total values are provided in
Table 1 and Figure 1la, b. Although it is determined that the
carpal joint lesion scoring rank average for animals in the sand
bedding group was higher than those in manure bedding group
with a rank average of 58.39; the effect of bedding on carpal
joint lesion was found statistically insignificant. Tarsal joint
lesion rank average was determined as 54.00 in the manure
bedding group and 57.00 in the sand bedding group.
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for manure beddings with 288 minutes than in sand bedding
group with 285 minutes (P<0.05). In the study, the highest
average lying/resting time in bedding groups was identified as
692 minutes in March, in manner groups it was identified as
642 in April. Between November-April period, general average
value for time of lying/resting was identified respectively as
638 and 689 minutes in manner and sand bedding groups
(P<0.001). During research period, the lowest average number
of steps was identified in manure group as 2365 in January, the
highest average for number of steps was identified as 2762 in
sand group in March. Overall, the average of standing/lying
frequency within the study period of November-April was
identified as 9.40 and 7.97 in manure and sand bedding groups
respectively (P<0.001).

The average N-L ratio for manure group was identified as
1.07 while it was identified as 1.47 in the sand bedding groups
(P<0.01). Serum cholesterol level among manure and bedding
groups was identified respectively, as 108.04 and 123.62 mg/
dL (P<0.05) (Table 3).

DISCUSSION

Carpal and tarsal joint lesions are important indicators for
evaluating cow health (Endres, 2022). In the study, the effect
of bedding type was found statistically insignificant on carpal
and tarsal lesion scores. The highest carpal joint lesions score
was found in manure and sand groups as “2”, the highest tarsal
joint lesion score was found as “1” in manure and sand groups.
Similarly, Chaplin et al. (2000) indicated that the relation
between bedding groups was not significant in terms of carpal
and tarsal joint lesions as well as laminitis. Also, they indicated
that having no severe recorded lesions -no carpal and tarsal
joint lesions of greater than score “2”. The manure and sand
bedding reduce the incidence of the tarsal joint lesions in cows
(Van Gastelen et al,, 2011; Eckelkamp et al., 2016; Dimov &
Marinov, 2021). Due to the low carpal and tarsal joint scores in
bedding groups, it can be said that the use of sand and manure
bedding underlay does not cause a problem in terms of carpal
and tarsal joint lesions in Holstein dairy cattle.

Livesely et al. (2002) founded that the incidence of carpal
and tarsal joint lesions in Holstein heifers in the mat bedding
group was significantly higher than in heifers on straw and
mattress bedding. Rushen et al. (2007) stated that the incidence
of carpal and tarsal joint lesions was significantly high on dairy
cows which were housed on concrete bedding,

Table 1. Effects of manure and sand bedding on the carpal and tarsal lesions scores of the joints in Holstein cows

Examined Group of manure bedding Group of sand bedding
parameters
n  Median Min - Rank Rank Median Min - Rank Rank
Max average  total Max average  total
Carpal joint 55 0.00 0.00-2.00  52.61  2893.50 55 0.00 0.00-2.00 5839  3211.50 -
Tarsal joint 55 0.00 0.00-1.00  54.00  3970.00 55 0.00 0.00-1.00  57.00  3135.00 -

n: Number of cows. -: P>0.05.

Average time of standing, time of lying/resting, number
of steps and frequency of standing/lying related to manure
and bedding groups and standard errors were presented in
Table 2. In December, time of standing was identified higher

Although the overall average standing time values within
November-April periods were found significantly close to
each other (respectively 287 and 286 minutes in manure and
sand bedding groups), the difference between bedding groups
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Figure 1. Effects of manure and sand bedding on the tarsal lesions scores of the joints in Holstein cows.
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Figure 2. Effects of manure and sand bedding on the carpal lesions scores of the joints in Holstein cows.

were found statistically significant. Although they were small
differences, this can only be explained by the fact that the large
number of data set in the system obtained may have caused
the value differences to be important between the groups
which were measured with the NEDAP wristband system that

had been following each animal 24/7 for six months. Kocyigit
(2014) stated that one of the most important reasons for
laminitis in dairy cows is long time of standing. According to
Endres (2022), time of standing is used to evaluate cow health.
Buyukok (2017) stated that in cases where concrete bedding is
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used in dairy cow shelters, animals do not prefer to lie down
on these types of beddings and spend most of their time
standing. The fact that the overall average standing time in the
manure and sand bedding groups were very close to each other
in the study which suggests that the bedding was comfortable
and the shelter is healthy in terms of animal welfare. The study
findings (286 and 287 minutes) are in line with the results of
other studies that reports the average standing time being

Akdeniz, Dereli Fidan

between 0.3-13.0 hours/day (h/d) (Cook et al., 2004; Cook,
2008). The average free-stall cow spends 2.4 h/d standing in
an alley socializing, moving between the feed bunk and stalls
and returning from the parlor. Once in the stall, the average
cow spends 2.9 h/d standing in the stall (Cook et al., 2004).
Values determined by this study were found to be higher than
the standing time (respectively 3.30 and 2.67 hours in free stall
and free system shelters) that Grant (2007) stated in the study,

Table 2. Effects of manure and sand bedding on the carpal and tarsal lesions scores of the joints in

Holstein cows

Bedding Groups- Standing Time (minute)

Manure Bedding Sand Bedding
Period n X+ S* n i+ S* t value P
(Month)
November 55 287 +0.78 55 288 + 0.80* -0.153 -
December 55 288 + 0.80° 55 285 £ 0.77"> 2.402 *
January 55 287 £ 0.79 55 285 + 0.79v 1.449 -
February 55 287 + 0.81 55 286 *+ 0.80®Y 1.199 -
March 55 287 +£0.79 55 287 + 0.80%Y -0.055 -
April 55 287 +0.79 55 286 + 0.79% 0.876 -
Mean 287 +0.32° 286 £ 0.01° 2.324 *
P - * — P>0.05, *:P<0.05

Bedding Groups- Lying/Resting Time (minute)

Manure Bedding Sand Bedding
Period n X+ S§* n X+ S* t value P
(Month)
November 55 634 £ 3.73" 55 691 £ 4.09° -10.322 Rk
December 55 639 * 3.56° 55 684 £ 3.97 -8.528 HoAok
January 55 638 + 3.55 55 687 £ 3.83° -9.247 Hokk
February 55 635 + 3.62 55 690 £ 3.95° -10.332 Rk
March 55 638 * 3.56 55 692 £ 3.90° -10.142 ok
April 55 642 + 3.55 55 689 + 3.84¢ -9.054 Hokk
Mean 638 £ 1.47° 689 * 1.60° -23.516 kK
P — — — P>0.05, ¥**:P<0.001

Bedding Groups- The Number of Steps

Manure Bedding Sand Bedding
Period n X+ S n X+ S t value P
(Month)
November 55 2379 £ 15.82" 55 2746 + 10.98>*¥ -19.038 Rk
December 55 2407 £ 20.16° 55 2744 + 10.74%%y -14.738 Hork
January 55 2365 + 8.84° 55 2741 £ 10.52% -27.326 Hokk
February 55 2369 + 9.55P 55 2737 + 10.58> -25.788 kK
March 55 2381 &+ 9.06° 55 2762 + 10.66™* -27.195 Rk
April 55 2379 * 8.98" 55 2724 + 10.61% -24.866 Horck
Mean 2380 + 5.27° 2742 + 4.36 -52.921 Hokk
P - * — P>0.05, ***:P<0.001
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Table 2. cont. Effects of manure and sand bedding on the carpal and tarsal lesions scores of the joints in Holstein cows

Bedding Groups- Standing/Lying Frequency

Manure Bedding Sand Bedding

Period n X+ S* n X+ S* t value P

(Month)

November 55 9.44 £ 0.05* 55 7.93 £ 0.03" 26.555 Hook
December 55 9.41 £ 0.05* 55 7.96 = 0.04° 25.441 ook
January 55 9.38 £ 0.05* 55 7.99 £ 0.03" 24.394 Aok
February 55 9.39 £ 0.05* 55 7.98 + 0.0°b 24.011 Hok
March 55 9.44 £ 0.05* 55 7.96 £ 0.03" 25.771 Hok
April 55 9.37 £ 0.04* 55 7.98 £ 0.03" 24.438 ook
Mean 9.40 £ 0.02* 7.97 £ 0.02° 61.508 Aok
P — — — P>0.05, ***:7<0.001

Table 3. Neutrophil-to-lymphocyte ratio and serum biochemical levels between groups and standart errors.

Bedding groups
Manure bedding Sand bedding

) ) t value p
Examined parameters n x+ 5 n X+ §
N-L ratio 55 1.07 + 0.06° 55 1.47 £0.10* -3.217 o
Glucose (mg/dL) 55 45.78 £0.70 55 45.49 £ 0.78 0.279 -
Total protein (g/dL) 55 7.39 £ 0.06 55 7.30 £ 0.07 1.012 -
Cholesterol (mg/dL) 55 108.04 + 4.77° 55 123.62 £ 4.72 -2.322 *
Triglyceride (mg/dL) 55 24.09 £ 1.15 55 24.36 £ 1.07 -0.173 -

n: Number of animals in the groups.*": The difference between groups with different letters on the same line in terms of N-L
ratio and biochemical blood parameters is statistically significant (P<0.05). *: P<0.05, **: P<0.01, -:P>0.05.

which analyzed the behavioral characteristics of cattle using
the same approach. The result of the study for overall average
being determined statistically significant among bedding groups
in case of standing time during the study period (November-
April), is compatible with other researches. According to the
Rushen et al. (2007) in the study that was carried out in order
to reveal the positive aspects of the soft shelter floor in terms
of animal welfare, it was determined that animals had been
spending much more time standing on concrete beddings than
on rubber beddings. Haley et al. (2001) stated that animals had
longer time of standing on concrete beddings while Calamari
et al. (2009) stated they had longer time of standing on rubber
mat and mattress beddings compared to sand and straw

beddings.

In the months of November, December, January, February,
March and April, it was determined that the animals in
manure bedding group had tended to show longer lying/
resting behavior than those in sand bedding group in terms of
overall average value. This result can be explained by the fact
that the frequency of standing up/lying down in the manure
bedding group was higher than that of in the sand bedding
group, which may have reduced time to lying/resting in cows.
Lying/resting behavior was an important behavior for dairy
cows which spend most of their lives in the semi-open barn

system, and they spend about 45% of their time lying/resting
on a daily basis (Haley et al., 2001). Longer time spent lying/
resting behavior prolongs the rumination time, increases blood
flow to the mammary gland, and lowers tension on the hoof
(Rao et al., 2014). Cows tend to lying/resting, and if for some
reason they are obstructed, they subsequently compensate the
lying time at the expense of other activities, such as reducing
social contact time, faster feeding, and more (Munksgaard et
al., 2005).

Average lying/resting time found in study is (respectively
638 and 689 minutes in manure and sand bedding groups), and
was compatible with the average values found by the studies
of Haley et al. (2001), Cook et al. (2004), Tucker et al. (2021)
while it was found a little less than the findings of Calamari et
al. (2009) that state dairy cows spend approximately 50% of
their days on lying/resting. The time the cow spends lying/
resting behavior has been used in a number of studies as a
measure of the comfort the resting area provides. Haley et
al. (2001), reported that the lying time of lactating dairy cows
which use mattress bedding in their beddings were much
higher (12.3 h/d) than those with concrete (10.4 h/d). Once
in the stall, the average cow spends 11.3 h/day lying in the
stall (range 2.8-17.6) on average (Cook et al., 2004). Tucker et
al. (2021) reported that the mean daily duration of time spent
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lying down is around 11 h/d, but vaties among cows from less
than 6 h/d to more than 16 h/d. In study, the fact that the 45-50
cm thick sand layer on the suitably compacted soil floor served
as a good cushion and provided drainage might have an impact
on the result that the time of lying/resting was founded longer
in terms of overall average in cows belonging to sand bedding
group in all months examined within November-April period.
In this case, it can be considered as the sand bedding being
more comfortable for animals than manure bedding material.
The results were in line with those reported previously by
different researchers (Halet et al., 2000; 2001; Manninen et
al., 2002; Tucker et al., 2003; Rushen et al., 2007; Kogyigit,
2014). Tucker et al. (2003) determined the lying/resting time
of dairy cows which use sand bedding in their beddings were
much longer than those with sawdust. Manninen et al. (2002)
found the time of lying/resting on cows which had 2-3 mm
sand bedding without straw was much shorter than those with
rubber bedding covered with straw and concrete bedding
covered with lots of straw. Rushen et al. (2007) reported that
the lying/resting time for dairy cows in mat bedding group
was much higher than those in concrete bedding. Kocyigit
(2014) reported that lying is an important behavior for dairy
cows, and they spend respectively 32.57+0.67%, 36.79%0.91%
and 37.66+0.68% in concrete, rubber mat and mattress
bedding groups of their time lying down on a daily basis.
According to the results of the study, it was expected that
these differences in bedding groups in terms of lying down/
lying time may be affected by conducting the studies under
different environmental conditions and analyzing the effects
of the diversity and different factors in the bedding types used
in the study.

The NEDAP smart bracelet system based on the correct
evaluation of the parameters monitored such as health, welfare
and aggressive behavior. According to NEDAP-Livestock
Management herd records, number of steps for healthy
animals is 2500-3000 daily. In the study, it was determined that
the number of steps in sand bedding groups were higher than
those in manure bedding group in the months of November,
December, January, February, March and April. The study
results were found in line with the data obtained from NEDAP
system average results and they provide information on
number of steps which is one of the most important criteria of
animal health level. Telezhenko & Bergsten (2005) examined
the behavioral characteristics of dairy cows on five different
bedding types: grid floor with or without 20 mm thick elastic
rubber mattress cow, concrete floor with or without rubber
and compacted sand. They found that the cows walk more
slowly on the concrete grid floor with much shorter steps than
on the sand bedding. It was determined that the cows on the
concrete grid bedding took shorter steps than the cows on
the sand bedding, however; they did not indicate a significant
change in their walking speed. They found that the step lengths
of the cows on the rubber bedding were longer than on the
concrete grid bedding. As a result, it has been stated that the
rubber bedding had a positive effect on the behavior of the
COWS.

In the study, it was determined that the animals in the
group using manure bedding showed more standing/lying
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frequency compared to those in sand bedding group in the
months. Tucker et al. (2003) found the lying frequency in cows
which use sand bedding was much lower than those which use
sawdust bedding. In the study, the fact that the standing/lying
frequency being found higher in the manure group compared
to the sand bedding group. This can be explained by the fact
that the use of manure bedding increased the restlessness of
the cows and the animals show frequent standing and lying
behaviors during the day.

Davis et al. (2008) determined that the decrease in
lymphocyte level and increase in neutrophil level causes N-L
ratio to increase in animals under stress. In the study, N-L ratio
in cows belonging to the ones in manure bedding group was
found lower than those in sand bedding group. There are no
researches found in literature review which evaluates the effect
of bedding usage factor on N-L ratio. According to a study
carried out by Hong et al. (2019) by examining the effects of
stressed Holstein cows in terms of N-L ratio, they found the
N-L ratio to be respectively as 2.32 and 1.27 in transported and
non-transported cows. The study findings were in line with the
results of other studies that reports the N-L ratio being above
1.00 (Hong et al., 2019) and between 0.6-1.4 (Kulberg et al.,
2002). In the study, it can be said that administrative factors
such as the diameter, dryness, thickness of the sand and how
oftenitis changed should be reviewed considering that the high
N-L ratio in the sand bedding group was affected by the stress
of the cows in the sand bedding. In addition, the difference in
the bedding groups may have been caused by the fact that the
N-L ratio of cows was highly affected by some physiological
factors such as estrus, pregnancy, lactation period, nutrition
and health status, and the treatment of the animal before
blood collection. Since biochemical blood parameters were not
affected by a single factor, the variation in their measurements
was quite wide as they have quantitative properties that can be
observed under the influence of multiple factors. According
to the studies that were conducted to determine biochemical
blood reference levels in cattle, and the values for the range of
change were reported as 40-80 mg/dL for glucose level, 80-120
mg/dL for cholesterol level, 15-45 mg/dL for triglyceride level
and 6.7-7.5 g/dL for total protein level (Kayar, 2013). It has
been observed that the biochemical blood values obtained as
a result of the study were compatible with the results reported
by Kayar (2013). In this study, bedding type had no significant
affect, except for cholesterol level, on all blood parameters.
Similarly, Kocyigit (2014) found no influence of bedding type
groups (concrete, rubber and mattress) on serum glucose level
in Brown Breed Cattle. Besides, he found that the effect of
lactation order on glucose level was statistically significant
(P<0.05). It was determined that serum cholesterol level was
higher for the cows reared in sand bedding than those reared
in manure bedding, although the difference between bedding
groups in terms of serum cholesterol level was not statistically
significant. In the light of these findings, it can be said that the
biggest problem encountered in terms of blood parameters
used to measure stress is the variation seen among animals in
reactions to stress.
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CONCLUSION

In conclusion, the type of bedding used in loose-housing
of dairy cows has a considerable effect on the animal comfort
provided by the free-stalls. When choosing bedding, first the
comfort that it will provide to the animals must be considered.
Results indicated that the use of sand and manure beddings
in Holstein dairy cattle breeding is suitable in terms of
protection against adverse effects on carpal and tarsal joint
lesions. Cow behavior control provides the most precise and
complete information about the health, welfare, and location
status of individual cows and groups. The duration of lying
is a good indicator of the comfort and bedding quality. The
cows use sand bedding as compared with the manure bedding,
which leads to increasing the length of the lying/resting time
up to 689 minutes a day. Sand bedding have been shown to
increase cow welfare by increasing the lying/resting time. Also,
decreases time of standing and frequency of standing up/lying
down behaviors with the sand bedding determine an improve
in Holstein dairy cattle comfort. However, the manure bedding
resulted in lower stress as indicated by the decreasing N-L ratio
in cows. And, the use of manure bedding increased the blood
cholesterol level, which is a biochemical parameter. In future
studies, stress-related clues can be obtained when working
with Elisa kits (such as total antioxidant capacity (TAS), total
oxidant status (TOS), Superoxide dismutase (SOD)) directly
related to stress. In order to reveal the effects of bedding
type on some behavioral and welfare characteristics of cows,
it is necessary to increase the knowledge on this subject by
conducting new research.
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ABSTRACT

The study was conducted on 41-second lactation Holstein cows of German origin. The shelter type is a
semi-open field type and the research period is 12 months. The activities in the first 100 days of lactation
per day were 451.4 = 133.5, and in the second 100 days, it was determined at 420.78 *+ 118.0. The activities
are divided into 3 parts within 24 hours (at night, during the day between two milkings, and in the evening).
While there was no statistical difference between days 100 and 200 of lactation, the lowest activity was
recorded at night and the highest activity during the day. Mean daily milk yield was 28.28 *+ 3.86 kg for the
first 100 days and 25.15 % 3.61 kg for the following 100 days, and the difference was found to be significant
(P<0.001). In order to investigate the influence of the daily activity numbers taken into account as factors
on the milking parameters, 4 groups were formed for the 100th and 200th days. Accordingly, the effect of
activity on milk conductivity, milking duration, and milk yield could not be determined in the first 100 days;
its effect on milk flow rate proved significant (P<0.05). No effect of activity on milking parameters was
observed in 200 days of lactation. It is assumed that the inclusion of the housing type, lactation number, and
lactation period as well as the seasonal effect in activity studies in cows will contribute positively to animal

welfare in herd management.
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INTRODUCTION

The monitoring and control of milk yield, fertility, diseases,
and preventive medical services in modern cattle dairy farms
can now be carried out with herd management systems integ-
rated into the milking system. Monitoring of cows individu-
ally or on a herd basis; provides meaningful and appropriate
zootechnical parameters by interpreting the data coming to
the system with artificial intelligence. Some activities of a cow
during the day are fixed and immutable. The daily time cows
spend eating (4.5-5 hours) drinking (0.5 hours) and milking
(2.5 hours) is around eight hours. Of these mandatory acti-
vities, fewer than 17 hours a day are spent on recreation, so-
cial activities, and waiting at stops. The cows spend 2.4 hours
returning from milking, going back and forth between fee-
ders and stalls, and social activities. They wait at standing for
about 2 hours (Grant, 2006; Cook, 2008). Lopez-Gatiusa et al.,
(2005) stated that an increase in the animal’s movement is one
of the signs of estrus and that there is a remarkable change in
the physical activity of animals in estrus. In an animal in est-
rus, the number of steps, head and neck movements increases
from 69% to 170% compared to the normal period (Mayo et
al., 2019), and success rates between 51% and 81% have been
obtained using vatious mathematical algorithms to estimate
heat based on pedometer data (Rolefs et al., 2005). Increase or
decrease in activity in cows, lying periods, when live weight is
assessed with performance trait data; at the same time, it also
contributes to the assessment of the animal welfare level in the
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herd (Graf, 2017). It has been stated that besides detecting est-
rus by activity, it is possible to detect metabolic and digestive
disorders of animals by monitoring the changes in the number
of daily steps (Edwards & Tozer, 2004). Wangler et al., (2005)
reported that the activity was higher in the first 60 days of
lactation compared to the following 200th day, and the reason
for this was due to integration activities when the cow that
left the birthplace started to fight again. The same researchers
found that activity was related to milk yield; They reported
that although activity decreased in cows with a daily milk yield
of 15-35 kg, it increased when they produced more than 35 kg,
In the study, which examined the influence of the number of
steps on heat and rumination behavior in Holstein cows at the
University of Bologna, it was stated that the average number
of daily steps in the normal period was 589 (Strapak et al.,
2021). Shepley et al., (2020) determined the number of daily
steps as 1062.2 in summer and 1179.4 in winter in a free roam
area with 11.8 m* o crawl space per cow. In a study comparing
the behavior of cows that go to pasture and cannot go; it has
been reported that cows that go to pasture take 2.7 times more
steps per day (1506 or 4064) (Dohme-Meier et al., 2014). In
a study investigating activities during estrus, the number of
steps in 3 days before and after estrus was determined as 891
and 849 (Zebari et al., 2018). In milking systems with modern
herd management; Different milking parameters and mechani-
cal parameters are required concerning udder health and milk
hygiene. The electrical conductivity, which expresses the me-
asure of the solution that transfers the current between two
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electrolytes, is given as mS/cm (millisiemens per centimeter)
(Hillerton & Walton, 1991). Grabowski (2000) stated that the
electrical conductivity reference values in cow’s milk at 25°C
were between 4.83-5.23 mS cm-1. The average milk flow rate
value expresses the amount of milk in kilograms (kg) passing
through the milking system per minute. The values are used
to monitor the milking preparation of the udder and the ma-
chine. Sharipov et al., (2020) the study, in which they determi-
ned the functional properties and the milk yield of the udder
with a milking interval of 10.5-11.99 hours, the milk yield of
24.1 kg, the milking time of 5.68 min, the average milk flow at
1.80 kg/min and the maximum milk flow at 3.14 kg/min. In a
study on Italian Holstein cows, the average milk flow rate was
found to be 2.48 kg/min in the first 150 days of lactation, 2.36
kg/min in the second 150 days of lactation, and the differen-
ce between them was significant. In the same study, milking
time was 7.36 minutes in the first 150 days and 6.31 minutes in
the following 150 days; the peak electrical conductivities were
found to be 6.33 mS/cm and 6.56 mS/cm, emphasizing that
the difference is significant (Sandrucci et al., 2020).

In this study, the connection between the activity data of
the cows, which are continuously recorded in the herd mana-
gement system, and the milking data from the milking system
(lactation time milk yield, daily milk volume, milking time, milk
flow from the udder per minute, conductivity rate of the milk,
which is one of the indicators for the Milk quality) evaluations
are carried out. In this context; It is aimed to take retrospecti-
vely the data stored on the herd management system servers
(GEA Systems, Dairy Plan) available in the aforementioned
enterprise, and to contribute to the herd health, herd mana-
gement, and thus to the sustainability of the enterprise more
efficiently with possible correlations between these data.

MATERIAL and METHODS

The place where the study was carried out: The study was
carried out in January-December 2021 at The study was car-
ried out in January-December 2021 at Burdur Mehmet Akif
Ersoy University Agriculture, Food and Livestock Research
Application, and Research Center Dairy Farm. The facility is
located at an altitude of 1300 meters and has the coordinates
370N'54"N 30019'00"E. The facility is a half-open free-range
stall and the milking unit is located in the stall. There is at least
one free stall and a feeding table for each animal. The stall bed
floors are of two-layer sponge+rubber type, and the feeding
and walking areas are made of rubber over concrete. The wal-
king areas are open and the floor is concrete. Manure cleaning
is done with a scraper system. There is 7.7 m* closed and 9.23
m’ open area per COw.

Data sources

For the study data set; Information on 41 Holstein cows in
the second lactation, all of which were imported from Ger-
many in the same age group (second lactation at the age of 36-
46 months), was used. Cows were subjected to the same nut-
ritional conditions in the same shelter in all their physiological
periods, and group feeding was not done for dairy cows. The
type of dietis ad libitum. The ration contents were prepared as
(corn silage: 18 kg, alfalfa 3.75 kg, hay 2 kg, concentrate feed:

8.5 kg, cottonseed meal with 28% protein: 1.7 kg, corn flake:
3.75 kg, vitamin premix: 0.5 kg). Data were collected betwe-
en January and December 2021. In determining the activity
behaviors of cows; Foot type Cow Scout brand pedometers
(GEA Systems) are used, which are transmitted to the data-
base with a radio frequency antenna. Activation information
is transmitted to the database every 15 minutes, and 12 sets
of information are created daily, at 2-hour intervals. Milking
data is taken from the Dairy Plan database and integrated into
the same system. Milk yields were taken as daily morning and
evening (kg), daily average milk flow rate (kg/min), milking
duration (min) as daily total, and the value per milking was
obtained by dividing it into two. The milk conductivity values
were recorded according to weekly averages (mS cm-'). Cows
were milked with a 2x6 fishbone milking system. The vacuum
pressure of the milking system is between 40-42 kPa. Since
all the cows in the farm are in the same age group, they were
milked at the same time. Milk conductivity values are formed
according to the averages of pre-milking, main milking, and
last milking. Data from 41 cows were used for the first 100
days of lactation. The number of cows decreased to 31 in the
second 100 days as the data were inadequate as some cows left
the farm and were born in autumn.

Statistical analysis

The movement data of the cows were taken as the first 100
and the second 100 days, consisting of 12 data daily, and the
data recorded in the MS Excell program were evaluated one
by one. In an animal in estrus, the number of steps and head
and neck movements increases from 69% to 170% compa-
red to the normal period (Mayo et al., 2019). For this reason,
unusual increases and subsequent 18-21-day increases are not
included in the data set so that they do not affect the average
values. “Minitab 197 program was used for statistical analysis
(Minitab, 2019). Descriptive statistics were made for the ave-
rages of the activity data, and they were divided into 4 groups
as quartiles and classified as a factor. For movement behavior
during the day; was divided into 3 slices, between 00:01 night
and morning milking, between two milkings, between evening
milking and 24:00 o’clock, divided. The significance test of the
examined factors was done with a single factor analysis of vari-
ance and the Tukey test was applied to compare the subgroups
with each other. The Pearson method was used to determine
the phenotypic correlations of milking data (Tekin, 2010).

It was approved in accordance with the decision of Burdur
Mehmet Akif Ersoy University non-interventional ethics com-
mittee no. GO 2021/389.

RESULTS

The number of activities in the first 100 and 200 days of
lactation, the average values of the milking data, and the statis-
tical evaluation results are given in Table 1.

As a result of the research, the number of daily activities
was determined as 451.4 in the first 100 days of lactation and
420.70 in the second 100 days (Table 1). It was observed that
there was a decrease of 30.62 on the 200th day of lactation,
but the difference between them was statistically insignificant.

MAE Vet Fak Detg, 7(2): 77-82, 2022



Akkas, Akin

Table 1. The average and statistical evaluation results of activity and milking data in the first 100 and, second 100 days

of lactation (X £ SX).

Lactation 0-100 days

Lactation 100-200 days

Characteristics n x  Sx Characteristics n x  Sx P
Activity (hour) 41  451.4+133.5 Activity (hour) 31 420704118 NS
00:01-08:30 41  80.93%18.54 00:01-08:30 31  74.82%17.21 NS
08:31-18:00 41  234.68£88.06 08:31-18:00 31 21297£7.7 NS
18:01-23:59 41  135.84£34.66 18:01-23:59 31  132.93%£39.4 NS
Conductivity (mS/cm) 41 512.53+32.19  Conductivity (mS/cm) 31 501.19+25.25 NS
Milk flow rate (kg/min) 41 2.6310.51 Milk flow rate (kg/min) 31 2.55%0.56 NS
Milking duration (min) 41 6:3411:37 Milking duration (min) 31 6:09£1:37 NS
Daily milk (kg) 41  28.28+3.86 Daily milk (kg) 31 2516+3.61°  0.001 %+

##*: P<0.001 NS: Non significant

a,b: Differences between groups, indicated by different letters on the same line, are important

In the activity behaviors during the day, it was determined that
the least activity was between 00:01 at night and morning mil-
king (74.28- 80.93), and the highest activity was between two
milkings (212.97-234.68). Milk conductivity values were found
as 512.53 mS/cm in the first 100 days and 501.19 mS/cm in
the second 100 days, and the difference was not statistically
significant. The average milk flow rate was determined to be
2.63 kg/min in the first 100 days of lactation and 2.55 kg/min
on the 200th day of lactation, the difference between them
not being statistically significant. It was found that the mil-
king time was 6:34 minutes in the first 100 days and decreased
to 6:09 minutes in the following 100 days, and the difference
between them was not statistically significant. The daily milk
vields in the first 100 days were found to be 28.28 kg and in the
second 100 days, 25.16 kg, and the difference between them
was significant (P<0.001).

Statistical assessment results for determining the effect of
activity on milking data in the first 100 and 200 days of lactati-
on are given in Table 2 and Table 3.

pet ranges of conductivity (mS/cm), flow rate (kg/min), mil-
king duration (min), and daily milk yield (kg) as 497.54-526.29;
2.32-2.94; 5:59-7:33; 26.17-29.35 was determined. In the se-
cond 100 days, the values were recorded as 493.56-513.00;
2.46-2.69; 5:59-6:32 and 23,76-27,32 determined. The number
of steps in the first 100 and 200 days of lactation for the given
parameters was not found to be significant, except for the flow
rate in the first 100 days (p<<0.05).

The phenotypic correlation coefficients (rp) between mil-
king parameters examined on the first 200th day of lactation
are given in Table 4.

Phenotypic correlations performed for the first 200 days
of lactation showed a significantly high negative correlation
between milking duration and flow rate (P < 0.001). A mo-
derate positive correlation was found between daily milk yield
and milking duration (P<0.001).

As a result, it was concluded that the effects of different fa-

Table 2. Statistical evaluation results of determining the effect of activity on milking data on the 100th day of lactation

(x £ Sx).
Lactation 100 days

Activity Conductivity Milk flow rate Milking duration Daily milk

(days) "’ (mS/cm) (kg/min) (min) (kg)
352,0< 10 497.541+24.88 2.32+0.42° 7:331£2:07 29.14£3.31
352,0-434,2 11 513.04%£20.78 2.58+0.30 °° 6:02£0:58 26.17£3.31
434,2-549,0 10 513.22+21.67 2.9410.51° 5:59£0:49 28.6814.33
2>549,0 10 526.29%150.76 2.70+0.65™ 6:44%1:52 29.35%14.08

P NS * NS NS

*: P<0.05 NS: Non significant

a,b: Differences between groups, indicated by different letters on the same line, are important

Table 2 and Table 3 show the effect of activity levels on mil-
king parameters. The first 100 days showed the lower and up-

ctors such as barn type, resting and crawling areas in the barn,
herd management preferences, seasonal effects, and lactation
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Table 3. Statistical evaluation results to determine the effect of activity on milking data between 100-200 days

of lactation.

Lactation 100-200 days

Activity Conductivity Milk flow rate Milking duration Daily milk
n

(days) (mS/cm) (kg/min) (min) (kg)
338,1< 8 499.81+17.47 2.6910.44 6:03%1:14 27.3214.33
338,1,-394,7 8 513.00£39.42 2.46%0.58 6:05%1:52 23.7612.38
394,7-482,4 7 493.561+21.85 2.54%0.73 6:32£2:09 25.51%£2.66
2>482,4 8 497.43+15.10 2.50%0.58 5:59£1:24 24.08%£4.03

P NS NS NS NS

NS: Non significant

Table 4. Phenotypic correlation coefficients (tp) between milk conductivity, milk flow rate, milking duration, and daily milk yield in

the first 200 days of lactation.

Conductivity (mS/cm)

Milk flow rate (kg/min) Milking duration (min)

Milk flow rate (kg/min) 0.082
Milking duration (min) 0.064 - 0.759%%*
Daily milk (kg) 0.257 0.172 0.422%%%
ok P<0.001

periods should also be evaluated in studies to determine the
effect of activity on milking parameters in dairy cows.

DISCUSSION

The increase in activity during the first 100 days compared
to 200 days seen in Table 1 agrees with the data reported by
Wangler et al., (2005) reported data. They expressed the efforts
of the cow that left the barn to be involved in the class strugg-
le in the first 60 days and increased activity through integration
activities. In this study, it was found that the daily activity num-
bers found (849-1500) were generally lower than those repor-
ted in the literature (Dohme-Meier et al., 2014; Zebati et al.,
2018; Shepley et al., 2020). These findings are consistent with
the findings reporting that the lowest activity during the day in
dairy cows occurs between 04-08 in the morning (Rolefs et al.,
2005). In a doctoral thesis investigating the effects of manure
and sand litters on welfare and behavioral characteristics, the
number of daily steps was found to be 2380 in holsteins with
manure bases and 2742 in sand litters, and it was stated that
the difference was significant (Akdeniz, 2020). The difference
in activity numbers between our research and other studies; It
is possible to attribute this to the significant impact of hou-
sing type and conditions on the number of activities reported
(Demir, 2010). Because in this study, shelter conditions and
the effects of shelter conditions on animal behavior were not
examined. It has been observed that the electrical conductivity
and flow rate values of the milk are within the specified refe-
rence range (Grabowski, 2000; Sandrucci et al., 2020; Sharipov
et al., 2020). In our study it was even higher in the first 100
days of lactation; As reported by Bruckmaier et al., (1995);
milking duration at the beginning of lactation was high, but
decreased towards the middle and end of lactation. In additi-
on, it was observed that the maximum machine milking time
(7.0 kg/min) in Holstein cattle was less than stated by the same
researchers. In addition, the maximum machine milking time
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observed in Holstein cattle was lower (7.0 kg/min) than repot-
ted by the same investigators (Table 1). From the beginning of
lactation milk production increases and usually peaks between
6-8 weeks and then tends to decrease (Huth, 1995). Similarly,
in the second 100 days of lactation in this study, a decrease
in daily milk yield was observed that was statistically signifi-
cant (P<0.001). It has been reported that there is an increase
in milk flow rate depending on the increase in milk yield but
decreases in milk flow rate in the later stages of lactation (Tilki
et al., 2005). Similarly, milk flow rate and, although not signi-
ficantly, milking time decreased in the second 100 days in this
study. It has been reported that there are positive correlations
between milk yield and flow rate, and there will be a decrease
in milk yield due to a decrease in milk flow rate (Bruckmaier et
al., 1995; Huth, 1995; Tilki et al., 2005). In this study, the po-
sitive correlation (rp=0.172) between milk flow rate and milk
yield indicated in Table 4 was considered as one of the reasons
for the decrease in milk yield in the 200 days of lactation.

In Table 2 and Table 3, where the effect of activity on milk
parameters is shown, the conductivity of the milk was not af-
fected by the number of steps. We can say that it is compatible
with Rossing et al’s (1987) finding that the variation shows litt-
le variation according to the way of breeding, but a strong va-
riation on the individual animal basis and from day to day. The
milk flow rate was affected by the number of steps in the first
100 days. The cows included in this study were divided into
four different groups according to their activity numbers. It is
seen that the cows showing the highest activity among these
groups actually reach near-normal activities. In the literature,
it is reported that the number of daily activities in the shelter
is between 589-1179.4 (Dohme — Meier et al., 2014; Strapak et
al., 2021). In Table 2, it is seen that the highest milk yielding
group is 549 and above daily activity, and at the same time, the
flow rate increases as it approaches the normal activity limits.
Although in our study there is a difference depending on the
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activity; The seasonal effect can be regarded as the determining
influence on the results, because the seasonal influence on the
discharge rate was higher, especially for cows calving in the
summer between May and August (Rossing et al., 1987). Beca-
use in our study, the effect of the month and season was not
examined and some cows gave birth in the summer period. It
is also possible to attribute this to the individual differences of
the cows in the study group. Because Firk et al., (2002) noted
that the reproducibility of activity traits varies greatly between
and within cows. While the repetition rate of the activity was
found 27.4%, the degree in milk parameters was determined
as 70-78.7% (Firk et al., 2002). One reason why flow rate is
important in the first 100 days is to relate it to milking time.
While the highest milking time was detected in the activity ran-
ge where the flow rate was the lowest, the lowest milking time
was determined when the flow rate was the highest. We can
say that this is in accordance with the emphasis by Jarshaji and
Zilkadir (2019) that the individual differences in milking spe-
ed between cows affect the milking duration.

In the first 100 and 200 days, the effect of activity on mil-
king duration and daily milk yield could not be determined.
However, although it was not determined as important, it is
seen that the milk yields of the groups with less than 352 and
more than 549 activities in the first 100 days of lactation were
higher. This can be attributed to the fact that low-activity cows
engage in less class fighting and integration activities after cal-
ving (Wangler et al., 2005). Accordingly, we can say that the
cow uses its energy mostly for milk production. Likewise, it
was observed that the activity had a positive effect on milk
yield in cows whose activity was close to the normal limits and
with more than 549 activity (Table 2). Although the milk yield
was not significant in the second 100 days of lactation, the hig-
hest milk yield was observed in the cows with the least activity
(Table 3). We can state that these cows direct their energy to
milk yield by moving less as in the first 100 days.

The high negative correlation (-0.759) between milking time
and flow rate given in Table 4 was consistent with the literature
data (Bruckmaier et al., 1995; Tilki et al., 2005; Edwards et al.,
2014). Edwards et al.,, (2014) found a slightly lower positive
correlation between daily milk yield and milking time than our
study.

CONCLUSION

As a result, it was determined that the most activity in dairy
cows occurred between the bright hours of the day (08:31-
18:00), while the least activity was between midnight and
morning hours (00:01-08:30). It was observed that milk yield
was higher in the first 100 days of lactation compared to the
following 100 days. It has been observed that increasing the
number of steps in the first 100 days to 549 and above has
a positive effect on milk yield. It has been observed that the
cows with the least activity in the first 200 days of lactation
direct their energy to milk production rather than movement,
and therefore milk yields are higher. Studies to be carried out
in combination with animal behavior and preferences such as
feeding, drinking water, standing, and walking times during the
day; It is thought that it will contribute to the development of
herd management and sustainable animal husbandry as well as

Akkas, Akin

improving animal welfare in farms.
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Burdur-Merkez ve ilgelerinde halk elinde, farkli yapidaki isletmelerde bulunan 106 adet disi inegin bovine
papillomavirus (BPV) kaynaklt gelisen meme sigillerinden doku 6rnekleri toplandt. BPV tip spesifik pri-
merleri agisindan PCR testi ile 106 6rnegin hepsinde BPV porzitiflik belirlendi. Calismada; isletme tipleri,
bireysel hayvan bakim ve besleme kosullari, sagim kosullart ve ahir temizligi parametreler yéntinden ince-
lenerek degerlendirildi. Ayrica, meme sigillerinin makroskobik géruntimlerine gére (diiz ve yuvarlak, piring
tanesi, sapli-sivri) stniflandirilmus, BPV tip spesifik primerleri ile pozitiflik tespit edilmis 30 6rnekte iki farkls
tedavi uygulama yontemleri ¢calisild. Birinci grupta tasnif edilmis 15 hayvana otojen ast, ikinci grupta tasnif
edilmis 15 hayvana Newcastle disease virus (NDV) La Sota sus ast uygulamalari yapildi. Otojen ast uygu-
lamalarinin yapildigy, farkli makroskobik goérintimlere sahip meme sigillerinde %100 gerileme ve iyilesme
saglandi. Newcastle disease virus ILa Sota ast uygulamalarinin yapildigi farklt makroskobik gorantimlere
sahip meme sigillerinde %53.3 gerileme ve iyilesme saglandi. Ineklerde meme sigillerinin tedavisinde otojen
ast uygulamalarinin daha etkin sonuglar verdigi tespit edildi. Ayrica, ¢alismada meme sigillerinin olusumun-
da; isletme, bakim, besleme, sagim, ahir temizligi ve diger faktorlerin de etkili olabilecegi sonucuna varildi.

Evaluation of the methods (autologous vaccine and Newcastle disease virus La sota strain)
applied in the treatment of warts caused by bovine papillomavirus on the teats of cows in
different management conditions

ABSTRACT

Tissue samples were collected from teat warts caused by Bovine papillomavirus (BPV) from 106 female
cows in the the farmers and in different management in Burdur and its county. BPV positivity was de-
termined in all 106 samples by PCR test for BPV type-specific primers. In the study; management types,
individual animal care and feeding conditions, milking conditions and cattle-shed cleaning were examined
and evaluated in terms of parameters. In addition, two different treatment methods were studied in 30
samples that were classified according to the macroscopic appearance of teat warts (flat and round, rice
grain, filiform) and were positive for BPV type-specific primers. Autogenous vaccine was administered
to 15 animals classified in the first group and Newcastle disease virus (NDV) La Sota strain vaccine was
administered to 15 animals classified in the second group. While 100% regression and recovery was achiev
in teat warts with different macroscopic appearances in which autogenous vaccines were applied, 53.3%
regression and improvement was achieved in teat warts with different macroscopic appearances in which
Newcastle disease virus La Sota vaccine was applied. It was determined that autogenous vaccine applicati-
ons gave more effective results in the treatment of teat warts in cows. In addition, in the formation of teat
warts in the study; It was interpreted that barn, care, feeding, milking, cowshed cleaning and other factors
may also be effective.

GIRIS

Papillomatozis; tim memelilerde ve kuslarda gorilen Pa-

cerrahi yaralar, yularlar, burun halkalari ve yemlikler gibi yara-
layict etmenler kontaminasyon meydana gelmesine yol agmak-
tadirlar (Blood ve ark., 1988). BPV kulak kiipeleme ve boynuz

pillomavirus tarafindan olusturulan bir hastaliktir. Sigirlar
evcil hayvanlar icinde en cok etkilenen hayvanlardir (Campo,
2006). PV’ler tarafindan olusturulan dogal enfeksiyonlar ge-
nellikle virtisin doku affinitesine bagl olarak, konak tiirleri-
nin deri ya da mukozal membranlarina yerleserek, deride styrik
ve acikliklardan vicuda girmektedir (Lange & Favrot, 2011).
Hayvanlar arasinda enfeksiyon direkt veya indirekt temas ile
gerceklesir (Emre & Alagam, 2009). Hayvanin bulundugu or-
tamda yaralanmaya neden olan her tiitli aletler, dikenli teller,

Bu makaleye atifta bulunmak icin/To cite this article:

koter islemleri ya da damar i¢i enjeksiyon sonrasinda konta-
mine ekipmanlar ile butiinligi bozulmus deriden viicuda gir-
mektedir (Olson, 1986). BPV’ye bagl papillom lezyonlarinin
sekillenmesinden sineklerin, ekolojik degisikliklerin, hormonal
dengesizligin beslenme sartlarinin (vitamin yetersizlikleri vb.),
genetik yapt ve mutasyonlarin, cografi kogullarinin ve isletme
kogullarinin etkili oldugu bildirilmistir (Lindsey ve ark., 2009;
Hamad ve ark., 2016). BPV bulagsmasinda, atlar ve sigirlar ara-

OZMEN G, KALE M. Farkli isletme kosullarinda ineklerin meme baslarinda Bovine papillomavirus kaynakli gelisen sigillerin tedavisinde uygulanan yéntemlerin (otolog ast ve
Newecastle disease virus La Sota sugu) degerlendirilmesi. MAE Vet Fak Derg, 2022; 7 (2) : 83-91.
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sinda arthropodlarin vektor olabilecegi bildirilmektedir (Nasir
& Campo, 2008; Finlay ve ark., 2009). PV lezyonlari, stt sigir-
ciligr yapilan isletmelerde meme ve meme uglarinda meydana
gelen papillomlar nedeniyle; mastitis, siit veriminin azalmasi,
meme uglarinin kérlesmesi, sekil bozukluklart nedeniyle meme
baslarinin siit sagim makinalarina girememesi, agr1 nedeniyle
sagim yapilamamast ve tim bunlarin etkisiyle dolayisiyla bi-
yik ekonomik kayiplara neden olmaktadir. Sigirlarda meme ve
meme uglarinda goriilen papillomlara, bolgenin hassasiyeti ve
papillomlarin kiigiik olmast nedeniyle veteriner hekimlerce et-
kin olarak miidahale edilememektedir. Olusan papillomlar stit
verimini etkilemedigi, fonksiyon bozukluguna yol a¢madigi,
striide yayginlasmadigl, hayvanlarin satisinin yapimadigt du-
rumlarda yetistiriciler ve veteriner hekimler tarafindan g6z ardi
edilmekte ve tedavi yapilmamaktadir. Ancak, her yetistirici bu
sigillerden kurtulmak da istemektedir. BPV kaynaklt enfeksi-
yonlarin tedavisinde pek ¢cok yontem de uygulanmaktadir.

Bu calismada, farkli isletme kosullarinda ineklerin meme
baslarinda Bovine papillomavirus kaynakl: gelisen sigillerin te-
davisinde kullanilan iki yéntemin (otojen ast ve NDV La sota
ast susu) karsilastirilmasi ve isletme kosullarinin degerlendiril-
mesi amaclanmigtir.

GEREC ve YONTEM
Hayvanlar ve Isletmeler

Burdur-Merkez ve ilgelerinde halk elinde bulunan cesitli is-
letmelerden meme baslarinda farkli gériintimde lezyon bulu-
nan 106 adet disi inekten sigil doku 6rnekleri toplandr. Bovine
papillomavirus kaynaklt gelisen sigillerin tedavi yontemlerinin
uygulanacagt her biri 15 adet olan iki grup (toplam 30 adet)
olusturuldu. Her grupta bulunan hayvanlarda; 5 adedi diiz ve
yuvarlak (flat and round), 5 adedi piring tanesi (ricegrain, ca-
uliflower) ve 5 adedi sapli-sivri (filiform) olarak siniflandirilds.
Otojen agt hazirlanmasi i¢in de memelerdeki farkli makrosko-
bik gbériintime sahip sigillerden 6rnek alindi.

PCR

DNeasy Blood & Tissue Kit (Qiagen, Germany) kullani-
larak meme bast lezyonlarindan virus DNA ekstrakte edildi.

Sekil 1. BPV-9 pozitif érnekler (M: 100 bp; NK: 8; 1, 2, 3, 4, 5
Figure 1. BPV-9 positive samples (M: 100 bp; NC: 8; 1, 2, 3, 4, 5,

, 6,7, 9: Pozitif 6rnekler, 264 bp)
5

-

, 9: Positive samples, 264 bp)

Silva ve ark. (2016)’nin bildirdigi BPV tip spesifik primerleri
(BPV tip 1-14, tip 7 hari¢) kullanddi. Her primer (tipler) Silva
ve ark. (2016)’nin bildirmis oldugu prosediirde kombine edile-
rek uygulandi. %2 Tris asetat buffer (TAE) agaroz jel elektro-
forezis ve etidium bromid boyast kullanimt ile amplifikasyon
urinleri gosterildi (Sekil 1).

Isletme Tipleri, Bireysel Hayvan Bakim ve Besleme Kogullars, Sagim
Kogullar: ve Abar Temizligi Degerlendirilmesi

Orneklemelerin yapildigt isletmelerde degerlendirme ve
analizlerin yapilabilmesi icin anket uygulamasi yapildi. Ankette
orneklemelerin yapildigt Tsletmeler Tipine gore: Kigiik (1-49
arast hayvan sayist), Orta (50-100 hayvan sayist), Buytk (100
Gstil hayvan sayist) ve Acik, Yart Acik, Kapali; Hayvan bakim
ve besleme kosullarina gére: Kéti, Orta, lyi; Sagim Kosulla-
rina gore: Elle Sagim, Makine ile Sagim; Sagim Temizlik /De-
zenfektan Kullanimina gére: Var, Yok; Ahir Temizligine gore:
Kotii, Orta, Tyi olarak siniflandirma gerceklestirildi.

Otgjen As: Hazurlama ve Uygnlamas:

Uygulamanin yapilacagi hayvanlardan 5 gr kadar meme lez-
yonlart alindr. Hunt (1984) adlt arastirmacinin belirlemis oldu-
gu hazirlama protokiliine uygun olarak otojen ast hazirlands.
Buna gére, papillom 6rnekleri ilk olarak ilik sabunlu suda yi-
kandr. Ardindan dis ortamda steril bistiiri ile petri kaplarinda
ufak parcalara bélindiler, porselen havana aktarilarak tstleri
kaplanacak kadar (1-2 gr) steril kum dékiildi. Tyice porselende
ezilerek, daha sonra fizyolojik tuzlu su ilavesi yapildi. Elde edi-
len karisim daha 6nceden hazirlanmus steril tilbentli beherden
stziilda. Tilbentli bezden alinan siizintiler, 50 ml'lik santrifi;
tiplerine aktarilarak 3000 devirde 30 dakika santrifiij edildiler.
Santrifiigasyon islemi sonrasinda elde edilen siipernatantlar,
bir baska tiipe aktarildi. Bu tiplerde bulunan siipernatantlarin
tstlerine %040’lik formaldehit soliisyonundan 6 ml aktarilip, ka-
paklart kapatilarak ters yliz edildiler. Bu son karisim, kapaklar
acilarak 37 *Clik etiivde 24 saat bekletildi. Ardindan islem gor-
mils sipernatantlar, sirastyla 0.45 nm ve 0.22 nm ¢apl enjektor
filtrelerden gegirilerek steril ast viallerine (siselerine) stiziildiler
ve en son bu karisima antibiyotik ilavesi yapilarak alimunyum
vial kapaklart flakon crimper yardimiyla kapatildi. Asilar vialle-
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re konulmadan 6nce filtrelerden stziilmis ana stoktan bakteri
ve mantar agarlara ekimi yapildi. Sipernatantlarin elde edilmesi
icin 1 hafta inktbasyona birakildiar. Kapaklanmus ast vialleri
+4 “Clik buzdolabinda bekletildiler. Uygun sonug alinan asi,
meme papillomu olan hayvanin 6n omuz bolgesinden deri altt
10 ml uygulandr. Uygulama 3 doz olarak 10 giin araliklarla ayni
yerden ve ayni dozda tekrarlandi. Ast uygulamasi yapilan tim
hayvanlarda immun destekleyici preparat kullanilmadi.

NDV La Sota Ast Susunun Uygulanmas:

Uygulamanin yapilacagt hayvanlara ticari bir firmanin Uret-
mis oldugu NDV La sota ast susundan (Hipraviar® §, liyo-
filize asi+sulandirma soliisyonu karisimi) hayvanin 6n omuz

Tablo 1. BPV tip spesifik primerler
Table 1. BPV type spesific primers

Ozmen, Kale

hayvan bakim ve besleme kosullari, sagim kosullart ve ahir
temizligi karsilagtirmalarinda Chi-square testi kullanildu.

BULGULAR
PCR

BPV tip spesifik primerleri (Tablo 1) olan BPV-1 (L1), 2
(L1), 3 L1), 4 (E7),5 (L1), 6 (L1), 8 (L1), 9 (L1), 10 (L1), 11
(L1),12 (1), 13 (L1), 13 (E5) ve 14 (1) kullanildr. Buna goére,
genel olarak 106 6rnegin hepsinde BPV pozitiflik bulunurken,
hicbir 6rnekte BPV-14 porzitiflik tespit edilmedi.

Isletme Tipleri, Bireysel Hayvan Bakim ve Besleme Kosullary, Sagim

Primerler Sekanslar Fragment Boyutu (bp)  Amplifiye bélge
F-5> GGA GCG CCT GCT AAC TAT AGG 3
BPV-1 301 L1 gen
R-5 ATCTGT TGT TTG GGT GGT GAC ¥’
F-5 GTT ATA CCA CCC AAA GAA GACCCT 3
BPV-2 164 L1 gen
R-5" CTG GTT GCA ACA GCT CTCTTT CTC 3
F-5 CAG TCA ATT GCA ACT AGATGCC 3
BPV-3 216 L1 gen
R-5" GGC TGC TAC TTT CAA AAG TGA 3
F-5" GCT GAC CTT CCA GTC TTA AT 3
BPV-4 170 E7 gen
R-5" CAG TTT CAATCT CCT CTT CA 3
F-5 GGC ATG TAG AGG AAT ATA AGC 3
BPV-5 262 L1 gen
R-5"TTC TCT GAG ATC AAT ATT CC 3
F-5" TTA GAG ACCTGG AACTTG GG 3
BPV-6 294 L1 gen
R-5"TAC GCT TTG GCG CTT TTT TGC 3’
F-5TAG AGG ACA CAT ACC GCT TCCAAA GC ¥
BPV-8 196 L1 gen
R-5"TTT GCG AGC ACT GCA GGT GAT CCC 3’
F-5> AAA GAG CAA ATC GGG AGC ACC 3
BPV-9 264 L1 gen
R-5> AAC TAA TGA CCC ACT AGG GCT CC 3
F-5’AAG GCA TTT GTG GTC TCG AGG 3’
BPV-10 148 L1 gen
R-5" CTA AAG AAC CACTTG GAG TGC C¥
F-5" TGC AGA CAC TCA ACC AGG AG 3
BPV-11 197 L1 gen
R-5" CCA TAA GGG TCG TTG CTC AT 3
F-5" AAA GCT GAA CCATGC AAA CC 3
BPV-12 159 L1 gen
R-5" TAA CAA TGT CAA GGG GCACA 3
F-5" CCA ACC CCA GTA AGC AAG GT 3
BPV-13 288 L1 gen
R-5" AAG AGG TTG ACCTCG GGA GA 3
F-5 CACTGC CAT TTG GTG TTCTT 3
BPV-13 153 E5 gen
R-5’AGC AGT CAA AAT GAT CCCAA 3
F-5’GGA ACA AAC CTC ACA ATCAC 3
BPV-14 195 L1 gen

R-5°CCA GTT CTC TAA TAC TGA GG 3’

bélgesinden deri altt 1 doz uygulandi. Uygulama 4 doz olarak
7 gln araliklarla aynt yerden ve aynt dozda tekrarlandi. Ast uy-
gulamast yapilan tiim hayvanlarda immun destekleyici preparat
kullandmadi.

Istatistiki Analizler

Isletme tipleri, bireysel hayvan bakim ve besleme kosullart,
sagim kosullari, ahir temizligi ve tedavi uygulama sonuglart ma-
tematiksel (%) olarak degerlendirildi. Isletme tipleri, bireysel

Kogullar: ve Abar Temizligi Dederlendirme Sonuglar:

Isletmeler Tipine gore; en fazla enfekte hayvan Kiiciik is-
letmelerde (90 adet; %84.91), en az enfekte hayvan Biytik
isletmelerde (6 adet; %05.60), en fazla enfekte hayvan Yari Acik
sistem yetistirme yapan isletmelerde (56 adet; %52.83), en az
enfekte hayvan Kapali sistem yetistirme yapan isletmelerde (6
adet; %05.60) belirlendi. Hayvan Bakim ve Besleme Kosullarina
gbre; en fazla enfekte hayvan Orta seviyedeki isletmelerde (62
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Tablo 2. Isletme tipleri, bireysel hayvan bakim ve besleme kosullari, sagim kosullart ve ahir temizligi degerlendirme sonuglart
Table 2. Results of evaluation of barn types, individual animal care and feeding conditions, milking, cowshed cleaning

Kiigiik Orta Biryiik
(1-49 hayvan sayis1) (50-100 hayvan sayis1) (>100 hayvan sayis1)
Isletme Tipi 90 (%84.91) 10 (%9.43) 6 (%5.66)
Acik Yar1 acitk Kapali
44 (%41.51) 56 (%52.83) 6 (%5.66)
Kot Orta Iyi
Hayvan Bakim- Besleme Kosullar1
40 (%37.74) 62 (%58.49) 4 (%3.77)
3 Elle sagim Makine Sagim
Sagim Kosullar1
15 (%14.15) 91 (%85.85)
Sagim temizlik/ dezenfektan kulla- Var Yok
nimi 76 (%71.70) 30 (%28.30)
o Koti Orta Iyi
Ahir temizligi
20 (%18.87) 80 (%75.47) 6 (%5.66)

Sekil 2. Otojen ast uygulama 6ncesi ve sonrast (diiz ve yuvarlak

form)

Figure 2. Before and later of autovaccine (flat and round form)

- 3 A

Sekil 4. Otojen ast uygulama Oncesi ve sonrast, (sapli-sivti form)
Figure 4. Before and later of autovaccine (filiform)

Sekil 3. Otojen agt uygulama 6ncesi ve sontasi, (piring tanesi
form)
Figure 3. Before and later of autovaccine (ricegrain form
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Sekil 5. NDV La sota ast susu uygulama 6ncesi ve sonrasi, (diiz ve yuvarlak form)
Figure 5. Before and later of NDV La sota strain (flat and round form)

A i S s
Sekil 6. NDV La sota ast susu uygulama 6ncesi ve sonrasi, (sapli-sivri form)
Figure 6. Before and later of NDV La sota strain (filiform)

Sekil 7. NDV La sota ast uygulama Oncesi ve sonrast, (piring tanesi form)
Figure 7. Before and later of NDV La sota strain (ricegrain form)
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adet; %58.49), en az enfekte hayvan Iyi seviyedeki isletmeler-
de (4 adet; %3.77) bulundu. Sagim Kosullarina gore; en fazla
enfekte hayvan Makine ile Sagim yapan isletmelerde (91 adet;
%085.85) tespit edildi. Sagim Temizlik/Dezenfektan Kullanimi-
na gore; en fazla enfekte hayvan Sagim dncesi-sonrast Temiz-
ligini/Dezenfeksiyonunu yapan isletmelerde (76 adet; %71.70)
gbrildi. Ahir Temizligine gére: en fazla enfekte hayvan Orta
seviyedeki isletmelerde (80 adet; %75.47), en az enfekte hayvan
Iyi seviyedeki isletmelerde (6 adet; %5.66) belirlendi (Tablo 2).
Orneklemenin yapildigi isletmelerde cevre kosullarinin BPV
tiplerinin yayihminda etkisi incelendiginde; sagim kosullarinin
(elle veya makine) ve ahirda temizlik/dezenfektan kullaniminin
(var veya yok) etkili olmadigt belirlendi (p>0.05).

Otojen Ast Uygulama Sonuglar:

Meme papillomlarinin makroskobik gériintimlerine gére; 5
adet diiz ve yuvarlak form (BPV-1, BPV-2, BPV-9, BPV-10,
BPV-11), 5 adet pirin¢ tanesi form (BPV-6, BPV-10, BPV-
12, BPV-8+BPV-9, BPV-3+BPV-6+BPV-8+BPV-11), 5 adet
saplt ve sivri form (BPV-2, BPV-6, BPV-8, BPV-2+BPV-4+-
BPV-6, BPV-2+BPV-5+BPV-8+BPV-9+BPV-10+BPV-13)
olmak tizere toplam 15 hayvanda otojen ast uygulamalart yapil-
dr. Meme lezyonlarindan tespit edilen tiim tiplerde otolog ast
uygulamast sonucunda %100 (15/15) basari saglandi. Meme
papillomlarinin makroskobik gériiniimlerine gore; 5 adet diiz
ve yuvarlak formda (Sekil 2), 5 adet piring tanesi formda (Sekil
3) ve 5 adet sapli-sivri formda (Sekil 4) otojen ast uygulamalari
sonucu %100 gerileme ve iyilesme saglandu.

NDV La sota asi susunun uygnlama sonuglar:

Meme papillomlarinin makroskobik gérintimlerine gére; 5
adet duz ve yuvarlak form (BPV-1, BPV-2, BPV-9, BPV-10,
BPV-11), 5 adet piring tanesi form (BPV-6, BPV-10, BPV-12,
BPV-8+BPV-9, BPV-3+BPV-6+BPV-8+BPV-11), 5 adet saplt
ve sivri form (BPV-2, BPV-6, BPV-8, BPV-2+BPV-4+BPV-6,
BPV-2+BPV-5+BPV-8+BPV-9+BPV-10+BPV-13)  olmak
tizere toplam 15 hayvanda NDV La sota susu uygulamalar1 ya-
pildi. Meme papillomlarinin makroskobik gériiniimlerine gore;
5 adet duz ve yuvatlak formda %100 (5/5) (Sekil 5), 5 adet
sapli-sivri formda %060 (3/5) (Sekil 6) basari saglanirken, 5 adet
piring tanesi formda hig iyilesme (Sekil 7) tespit edilmedi. Bu
uygulama sonucu %53.3 (8/15) iyilesme ve gerileme saglandi.

TARTISMA

Meme bezi, alnan besinleri degerlendirerek siite ¢eviren
ve aynt zamanda onu depo etme 6zelligine sahip bir dokudur.
Ineklerde dort adet meme bast bulunmaktadir. Meme basinin
en 6nemli fonksiyonu, iiretilen siitiin bosaltilmasini saglamak-
tir. Buzagilarin siit emdigi yerlerdir (Bagtan, 2013). Meme pa-
pillomatozis olgulari sigir sagligini etkileyen en 6nemli hasta-
liklardan biri olup, 6zellikle meme ve meme basinda meydana
gelen lezyonlar siit endistrisinde 6nemli ekonomik kayiplara
yol agmaktadir (Campo, 2003).

Arastirmamizda meme lezyonlarinda BPV varligi en ytksek
diizeyde, 1-49 adet hayvan sayist bulunduran kiciik (%84.91)
ve yari-acik (%52.83) isletmelerde belirlendi. Bu tiir isletmeler
aile tipi olup, cogunlukla karasinek ve sivrisinek populasyonu-
nun yogun bulundugu kdy yerlesimlerinde yer almaktadir. Et-

rafinda hayvan diskilart giibre amaclt kurutulmaya birakilmistir.
Ayrica, g6l etrafinda konumlanmis kéylerde sivrisinek ucuslart
oldukga yogundur. Bu yerlesim bolgelerinde karasinek ve siv-
risinek ile kontrol ve miicadele yapilmamaktadir. Karasinek ve
sivrisinekler BPV enfeksiyonunun bulastirilmasinda 6nemli
vektorler olarak yer almaktadir (Nasir & Campo, 2008; Finlay
ve ark., 2009). Kigik ve orta dl¢ekli hayvancilik isletmelerin-
de, sigirlarin yasam alanlarinda biriken diskilar cogunlukla az
siklikta temizlenmekte, hatta yart-actk gezinme alanlarinda hay-
vanlarin dizlerini gececek boya ulasabilmektedir. Kii¢iik ve orta
diizeyde hayvancilik isletmelerinde ahir tavanlari tozlu, 6rim-
cek kapli, duvarlar hayvan diskist ile bulagiktir. Bu arastirmada
yer alan isletmelerin genelinde (blytk ticari isletmeler haric)
bilingli hayvan besleme (dénemsel rasyon hazirlama) yontemi
kullanilmamaktaydi. Cogunlukla, siit satist yaptiklar firmalara
ait fenni yem titketimi yapilmaktayd:. Yeterli olamayan beslen-
me ve hormonal dengesizliklerde immiin sistemin yetersizligi
sonucu BPV enfeksiyon riskinin artabilecegi ifade edilmektedir
(Lindsey ve ark. 2009; Hamad ve ark., 2016). Arastirmamizda
BPV varligt hayvan bakim-besleme kosullarinin orta diizeyde
(%58.49) ve ahir temizliginin orta diizeyde (%75.47) oldugu
isletmelerde en ylksek diizeyde bulundu. BPV enfeksiyo-
nun isletme kosullarinda st sagim makineleri gibi kontami-
ne materyallerle kontakt bulasma saglanabilecegi bildirilmistir
(Chambers ve ark., 2003). Sit sigirciliginin yapildigt isletme-
lerde meme yaralanmalari, meme korlesmesi, mastitis, meme
Orimeegi gibi meme hastaliklart yaygin olarak gelismektedir.
Genellikle kiigiik ve orta 6lcekli isletmelerde stt sagim maki-
neleri kullanilmaktadir. Isletmelerde, sagim oncesi ve sonrast
sagim makinelerinde yikama, temizlik ve dezenfektan uygula-
mast yapilmaktadir. Memelerde ise genelde sadece ytkama ya-
pilmaktadir. Ancak, en yaygin problem siit sagim makinelerinin
diizenli vakum ayarlarinin kalibrasyonunun yapilmamasidir. Sa-
gim makinasindaki problemler (asirt veya diizensiz vakum se-
viyeleri, vakum regulatSriiniin kirliligi, yetersiz vakum pompast
kapasitesi, hatali meme bast kadehi i¢ lastikleri, hatali pulzas-
yon ve sagim makinalarinin bakimsizligi), sagim siirecine bagl
olarak meme bagt ve derisinde renk degisiklikleri, 6dem, kon-
jesyon, petesi, hemoraji ve hiperkeratoz gibi sorunlara yol aga-
bilmektedir (Mein ve ark., 2001). Sagim makineleri meme basi
travmalarina neden olabilmektedir. Sagim makinesinin ¢esitli
calisma sorunlari ve uygun olmayan sagim basliklart meme bagt
deligi ile meme bast duvarinda berelenme ve lezyonlarin olus-
masina neden olmaktadir. Danimarka’da yapilan calismalarda
tim meme enfeksiyonlarinin %6.6’1nin sagim makinesine bag-
li sorunlardan kaynaklanabilecegi ifade edilmistir (Balik, 1998;
Ozeng, 2000). Arastirmamizda BPV enfeksiyonunun sagimin
makine ile yapildigt (%85.85) ve sagim 6ncesi ve sonrast temiz-
lik ve dezenfektan kullaniminin yapildigi (%71.70) isletmelerde
en yuksek dizeyde oldugu belitlendi. Arastirmacilarinda (Lin-
dsey ve ark., 2009) bildirdigi gibi kan, siit, idrar, semen, uterus
lavajlar ile de BPV enfeksiyonunun bulasabildigi diistnilirse,
isletmelerde enfekte hayvanlarin yukarida bahsedilen durumlar
disinda da buzdaginin gérinmeyen kisminin bu yonleri ile de
detayli olarak incelenmesi gerekmektedir.

Calismamizda, meme papillomlarinin makroskobik g6ri-
nimlerine gore; 5 adet diiz ve yuvarlak formda, 5 adet piring
tanesi formda ve 5 adet saplt ve sivri formda otojen ast uy-
gulamalart sonucu %100 gerileme ve iyilesme saglandi. Oto-
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log astlamalar sonrasinda %100 iyilesmenin oldugu bazi olgu
rapotlarinda bildirilmistir (Ranjan ve ark., 2013; Mayilkumar
ve ark., 2014). Ayrica, Lesnik ve ark. (1999), sigirlarda papil-
lom olgularinda otojen ast uygulamasi ile %93.5 ve Sadasiva
ve ark. (2000), %80 tedavi basarist elde etmislerdir. 1-2 hafta
ara ile yapilan iki asilama uygulama sonrast %80-85 basari, me-
melerde diiz ve sapsiz papillomalarda %33 diizeyinde iyilesme
orant, deri papillomlarinda %71 basari yapilan calismalarda
bildirilmistir (Radostits ve ark., 1994; Wadhwa ve ark., 1995;
Smith, 1996). Bu durumun tersine, otojen astlarin basarilt ol-
madigl calismalarda rapor edilmistir (Ndarathi & Mbuthia,
1994). PV enfeksiyonlarinin bir¢ok hayvan modelinde nétra-
lizan antikorlarin yeni enfeksiyon olusumunu engelledigi gos-
terilmistir (Galloway, 2003). PV enfeksiyonlarina karst astlar
Virus Like Partiktlleri (VLPs L1 kapsit proteini veya L1+1.2)
temelinde gelistirilmistir (Leder ve ark., 2001). VLPs temelinde
astlar devamli kalict olduklari, enfeksiy6z virionlarin yiizeyin-
de yiiksek immunojenik epitoplar bulundurduklar icin tercih
edilmektedirler. Arastirmacilar (Prasad ve ark., 1980) otojen
astlamanin sigirlarin hem kutan hem de meme papillomlarinda
etkili oldugunu bildirmelerine ragmen, meme papillomlarina
yonelik hazirlanan otojen agtlarda saglanan tedavi basarisinin,
deri papillomlarinda saglanan bagarilardan diisik oldugunu
ifade etmislerdir. Bunun nedeni, immunitenin olusmasindan
sorumlu viral kapsit antijenlerin atipik meme papillomlarinda,
tipik fibropapillomlara gére daha disik konsantrasyonda
bulunmasina baglanmistir (Jana, 2015). Keza, memelerde his-
topatolojik bulgularda papillom olgusu, vicut papillomlarin-
da fibropapillom olgulart sikca gorilmektedir. Ticari amacla
hazirlanmis papillom asilarinin nadiren papillom lezyonlarini
gerilettigi veya yeni lezyonlardan korumada etkili olabilecegi
bildirilmistir. Ancak bu durumun, dokularda sus benzerligi var
oldugu durumlarda gerceklesebilecegini aciklamiglardir (Cam-
po, 1991; Scott & Anderson, 1992; Smith, 1996). Bir tek hay-
vandan alinarak hazirlanan asinin tim enfekte hayvanlari iyiles-
tiremedigi, tim hayvanlardan alinan ve miks hazirlanan asilarin
daha iyi sonuglar verdigi bir¢ok calisma ile ortaya konmustur
(Ndarathi & Mbuthia, 1994; Thaiya ve ark., 2009). BPV agila-
rinin etkinligi; virus tipi, papillomun gelisim dénemi, papillom
dokusunun toplama sekli, miktari, ast hazirlama teknigi, ast
uygulama takvimi ve hayvanin immunitesine baglt degiskenlik
gbsterebilmektedir (Ranjan ve ark., 2013; Jana, 2015).

Bu calismada, NDV La Sota susu uygulamalari sonucunda
meme papillomlarinin makroskobik gériintimlerine gore; 5
adet diiz ve yuvarlak formda %100 (5/5), 5 adet saplt ve siv-
ti formda %G60 (3/5) basari saglanirken, 5 adet piring tanesi
formda tam iyilesme ve gerileme tespit edilmedi. Bu ¢alisma
sonucunda toplamda %53.3 iyilesme ve gerileme saglandu.
Avki ve ark. (2003), NDV’nin immunstimulan etkilerini analiz
etmek i¢in 14 inege subkutan NDV’nin La Sota susu uygu-
lamuslardir. Arastirmanin 60. giiniinde papillomlarda; 8 inekte
(%57) lezyonlarda gerileme, 5 inckte tam iyilesme (%030) ve
1(%7) inekte higbir degisim olmadigi bildirilmistir. L.a Sota
susu NDV agilarinin antikor artist sagladigi ve sinirli TNF-alfa
artist gOsterdigi belirtilmistir. Puri ve ark. (2011), 34 adet deri
papillom olgusu gésteren sigirda NDV La Sota susu uygulama-
sinda, papillomlarda %75’ten daha diisiik oranda gerileme ve
%8.8 diizeyinde tam iyilesme goézlemislerdir. Hamad ve ark.
(2012), 3 hayvan grubunda; birinci grupta 15 hayvana otojen
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astlama, ikinci grupta 10 hayvana hiicre kultlr asist ve Gi¢linct
gruptaki 10 hayvana virtlent NDV agist ile tedavi uygulamalart
yapmuslardir. Her ¢ grupta da basarili sonuclar alindigint ra-
por etmislerdir.

SONUGC

BPV sonucu gelisen meme papillomlarinin  tedavisinde
otojen ast uygulamalari daha basarili sonuglar verdi. BPV tip
dagiliminin isletme ve diger kosullar incelendiginde; karasinek
ve sivrisinek popilasyonunun yogun oldugu, hayvan yasam
alanlarinda digkt temizliginin az yapildigr ve diski birikiminin
(gtibre amacgl) fazla oldugu, fenni yem titketimi yogun yapilan,
sagim makinast ile stit sagimi yapan, sagim Oncesi ve sonrast
meme temizlik ve dezenfeksiyonuna dikkat eden, sagim maki-
na bakimlarini periyodik olarak diizenli yapmayan isletmelerde
enfeksiyonun daha yogun oldugu belirlendi.

BPV enfeksiyonunun meme lezyonlarinda sekillenmesine
kaynak olabilecek diger faktorler Gizerinde de detaylt calisma
yapilmasini, bulagsmaya yardimei faktorlerin 6nlenmesini, teda-
vide 6ncelikle otojen ast uygulamalarinin yaygin olarak kullanil-
masinin, alternatif tedavi metotlarinin gelistirilmesinin ve BPV
tiplerine yonelik meme papillomu i¢in standart ticari agilar ge-
listirilmesinin faydali olacagt kanisindayiz.
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oz

Bu ¢alisma, Turkiye’de 4 ilde pilot olarak uygulanan uzman eller projesi kapsaminda biiyiikbas ve kiictikbas
hayvan yetistiriciligi projesi uygulayan isletmelerinin sosyo-ekonomik yapist, proje uygulamasina bakis acilart
ve projelerin strdirebilirliklerine iliskin tespitlerin ortaya konulmast amactyla yapilmustir. Uzman eller projesi
kapsaminda hayvancilik projesinden 50 girisimci faydalanmustir. Arastirma kapsaminda Turkiye genelinde
18 kiicikbas ve 18 biiylikbas toplamda 36 proje girisimcisinden ¢evrimici anket uygulamalart kullanilarak
veriler toplanmustir. Girisimcilerin %47,2’si daha 6nce bagka bir iste ¢alistigt ve %61,1’inin hayvancilik faa-
liyetine devam etmeyi planladigt anlasilmistir. Isletme sahiplerinin %24’ finansman ihtiyacint kredi temini
ile karsilamaktadir. Girisimcilerin 24 tanesinin hayvancilik disinda baska bir geliri olmadig tespit edilmistir.
Kapasite kullanim orani ortalama %58,6 olarak hesaplanmistir. Girisimcilerin %61,1’inin projeye devam
etmek istemesi, genglerin sektdre olan ilgisinin oldugunu gostermektedir. Proje kapsaminda alaninda yeterli
egitimi almis ve de kirsal alanda kendi isletmesini kurmak isteyen geng girisimciler agisindan bir firsat oldugu
duginiilmektedir. Projenin biitiin illerde uygulanmas: sektorde egitim almus girisimcilerle kirsal alana yeni
bir dinamizm kazandiracak ve hayvansal Gretimin strdirilebilitligine katk: saglayabilecegi 6ngorillmektedir.

An example of entrepreneurship in rural areas: socio-economic analysis of livestock enterprises
supported by the expert hands project

ABSTRACT

This study was carried out in order to reveal the socio-economic structure of the enterprises that implement
the cattle and small cattle breeding project within the scope of the expert hands project implemented as
a pilot in 4 provinces in Turkey, their perspectives on the project implementation and the sustainability of
the projects. Within the expert hands project scope, 50 entreprencurs benefited from the livestock project.
Within the area of the research, data were collected from the entrepreneurs of 36 projects, 18 small rumi-
nant, and 18 cattle, in Turkey, using online survey applications. It has been determined that 47.2% of the

M.SATAR  : 0000-0002-3926.1502 €ntreprencurs have worked in another job before. 61.1% of the entreprencurs stated that they will conti-
MS. ARIKAN : 0000-0003-4862-1706 nue their livestock activities. 24%of business owners meet their financing needs by providing loans. It has
A.PEKER —: 0000-0002-5509-2171 heen determined that 24 of the entrepreneurs do not have any income other than animal husbandry. The
capacity utilization rate was calculated as 58.6%on average. The fact that 61.1 % of the entrepreneurs want
to continue the project shows that the interest of young people in the sector is still high. It is thought that
there is an opportunity for those who want to start their own business in rural areas despite having received
sufficient training in the field within the scope of the project. Implementation of the project in all provinces
will bring a new dynamism to the rural area and contribute to the sustainability of animal production with

entrepreneurs trained in the sector.

GIRIS

Son zamanlarda diinyay: etkisine alan pandemi ve iklim
degisikligi etkisi ile kurakligin yasanmasi; tarim ve hayvancilik
trinlerinin arzinda daralmalar meydana getirmektedir. Bun-
dan dolayt da emtia fiyatlarinda artisa baglt olarak gida en-
flasyonu sorunu karsimiza ¢ikmaktadir. Bir yandan hayvansal
trinlerin pazarlama yapisi icindeki aracilarin etkisi (Aral ve
ark., 2016), diger yandan hayvansal triin piyasasina yapilan
miudehaleler (Arikan ve ark., 2019; Akin ve ark., 2020) tiiketici
fiyatlarinin artmasina neden olmustur. Diger tarftan sermaye
hasila katsayist diger sektorlere oranla daha disik olan tarim
ve hayvancilik sektériinde siirdiiriilebilirligin 6nemi, bu son

Bu makaleye atifta bulunmak icin/ To cite this article:

gelismelerden sonra daha da artmistir.

Toplumun beslenmesi, ilgili sanayi kollarina hammadde
saglama, gelir dagilimindaki dengesizligin giderilmesi, tilkelerin
kendi kendine yeterliligini saglamasi, katma deger yaratma,
mirasin ve doganin korunmasi, kaliteli Gretimle yasam stan-
dardinin arttrilmasi, kirsal alanda istthdam gibi fonksiyon-
lart olan tarim ve hayvancilik sektérlerinde strdiirilebilirligin
saglanmast adina sektdrin desteklenmesi farkli yontemlerle
uygulanmaktadir (Eraktan, 1989).

Konunun sosyolojik boyutlart da g6z 6niine alindiginda,
dezavantajli konuma sahip kirsal alanda yasayan insanlarin
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yasam standartlarinin ylkseltilmesinin yani sira gelirlerinin de
arttirtlmasina yonelik tedbirler 2000l yillara dogru artis gos-
termis olup, s6z konusu gelir getirici tedbitlerin butiin diinya
tlkelerinde genel bir tarim politikast haline geldigi gézlenmek-
tedir (Gokhan, 2017).

Ozellikle 2005 yilinda AB’ye tam iiyelik miizakerelerinin
baslamasindan sonra, AB’de uygulanan tarim ve hayvancilik
politikalarinin etkisi ile Tiirkiye'de bir dizi degisim ve déniisiim
streci baslamistir (Eker, 2015). Cikarilan kanunlar ile yasal
uyumlastirma yapilmasinin yani sira, uygulamalarda da revi-
zyonlara gidilmistir. Bu kapsamda Tirkiye’de de kirsal kalkin-
ma desteklemeleri 2006 yilindan itibaren cesitli yontemlerle
uygulanmaya baslanmis olup giinimiizde de devam etmektedir
(TRGM, 2021). Bu yontemlerden birisi Ttrkiye’de 2016-2018
yillart arasinda tarim ve hayvancilik sektriindeki yas ortala-
masinin disirilmesi, geng nifusunda sektérden uzaklagsmasini
6nlemek, geng isgiictiniin tarim ve hayvancilik sektériinde is-
tthdamini arttirict girisimlerde bulunmalarinin 6niinti agmak
amactyla uygulanan Geng Ciftci Projesidir (RG, 2016).

Tarim ve Orman Bakanligi tarafindan girisimcilik faaliyeti
ad1 altinda uygulanan bir diger proje 2020 yilinda pilot olarak
4 ilde uygulanan uzman eller projesidir. Meslek yiiksekokulu
veya Universitelerin tarim, hayvancilik, ormancilik, gida ve su
trinleri alanlarinda egitim veren bélimlerinden mezun geng
niifusun kirsal alanda istihdamina katki saglamak; tarim, hay-
vancilik, ormancilik, gida ve su triinleri sektorlerinde girisim-
ciligi desteklemek, bu faaliyetlerin uzman kisiler tarafindan
yapilmasini tesvik etmek; tarimsal iretimin miktarini, kalitesini
ve verimliligini arttirmak; kirsal alanda tarimsal tretim yapan
mevcut isletmelere 6rnek ve 6nderlik olusturacak strdirile-
bilir yatirimlarin desteklenmesi amaciyla 2020 yilinda 98 proje
uygulanmustir (RG, 2019).

Proje kisaca, kirsal alanda yasan ve proje uygulama stiresince
kirsal alanda yasamayi taahhiit eden, az ¢ok dogal kaynaklara
erisim imkant olan, kendi isgiictinii kullanabilecek, girisimci
ruha sahip ve konusunda uzman kisilerin tretime baslamasi
icin sermaye saglanmasi olarak degerlendirilebilir.

Genglere, kadinlara, kirsal alanda ikamet edenlere, egitim
diizeyini yiiksek olanlara, diploma haricinde uygulayacagt pro-
jeye iliskin egitim belgesi olanlara, evlilere, sehit yakini-gazi,
engelli yada engelliye bakmakla yiikiimlii olanlara 6ncelik sap-
lanmustir. Aynt zamanda mezun oldugu boliim ile uygulayacagt
proje arasinda paralellik olanlara, is plani icerigine gbre pro-
je strdirtlebilirligi daha yiksek olanlara, projeye 6z sermaye
katkist saglayanlara degerlendirmede daha fazla puan verilmis
ve proje uygulamada Oncelik saglanmistir (TRGM, 2021). Bu
kriterler belitlenirken, projenin stirdirtlebilirlik potansiyelinin
yani sira, sosyal devlet ilkesi de g6z 6niinde bulundurulmustur.

Bu calisma ile Tirkiye’de pilot olarak 4 ilde uygulanan uz-
man eller projesi ile blylkbas ve kiiclikbas hayvan yetistiri-
ciligi projesi uygulayan isletmelerinin sosyo-ekonomik yapisi,
girisimcilige ve proje uygulamasina bakis acilart ve projel-
erin strdirebilirliklerine iliskin tespitlerin ortaya konulmast
amaclanmustir.
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GEREC ve YONTEM

Arastirma kapsaminda tam sayim yontemi ile belitlenen
Turkiye genelinde 4 il ve 12 ilgede uzman eller projesinden
yararlanan 29’u buytkbas ve 21’1 kiiciikbas hayvan yetistirici-
si olmak tizere 50 girisimciye ulasimistir. Calismaya katlmay:
kabul eden 18 kiigiikbas ve 18 biiytikbas olmak tizere, toplam
36 projenin hak sahibi ile ¢evrimici anket uygulamalari kul-
lanilarak arastirmanin verileri toplanmustir.

Calismanin gerecini, uzman ellerde biiyiikbas ve kiiciikbas
hayvan yetistiriciligi projeleriuygulamus girisimcilerile elektronik
ortamda veri temin yoluyla saglanan 2021 yili iretim dénemine
ait veriler olusturmustur. Girisimcilerin sektére bakisa actlari,
hayvanciliga devam etme konusundaki kararliliklari, araziye ve
finansmana erisim durumlari ile Grlnlerini pazarlama yontem-
lerine iliskin veriler degerlendirilmistir. Arastirma kapsaminda
elde edilen verilerle veri tabant olusturulmus ve ¢ctkan sonuclar
ortalamatstandart sapma, ylizde ve frekans degerler tizerinden
degerlendirilmistir. Basit, tanimlayici ve yer gosterici istatistiki
analizler SPSS 25 version paket programiu ile gerceklestirilmistir
(IBM Corp. Released, 2017).

BULGULAR

Calisma kapsaminda; isletme sahiplerinin yast en kiigiik 22
ve en buytk 51 olmak tzere genel yas ortalamast 30,77 olarak
tespit edilmistir. Veri temin edilen 36 isletmeden, 13 isletme sa-
hibinin (%36,1) kadin ve 23 isletme sahibinin ise (%63,9) erkek
girisimcilerden olustugu tespit edilmistir. Isletme sahiplerinin
81 (%22,2) anne babasiyla, 11’1 (%30,6) genis aile olarak, 14’4
(%38,9) es ve cocuklartyla ve 3’04 (%8,3) ise yalniz yasadigint
bildirmistir. Girisimcilerin egitim durumlart incelendiginde, 14
6n lisans (%38,9), 17 lisans (%047,2) ve 5 girisimcinin ise yliksek
lisans (%13,9) mezunu oldugu gézlenmistir.

Hayvancilik sektériinde girisimcilik faaliyetine baslayan bu
kisilerin 177si (%047,2) daha 6nce baska bir iste SGK’l1 calistigini,
10’u (%27,8) ise daha 6nce herhangi bir iste girisimcilik faali-
yetinde bulundugunu beyan etmistir. S6z konusu faaliyetleri
birakma sebebi olarak ise, yeterince para kazanamadiklari
fikri birinci sirada yer alirken, uzman eller projesinden fayda-
lanmak ikinci sirada yer almistir. Sosyal sebepler G¢lincii sira-
da, birakilan sektoriin kendisine uygun olmadigi diistincesi
dérdinci sirada yer almustir.

Uzman eller projesi kapsaminda 2020 yilina ait hayvan alim-
lart Nisan ayt ile Ekim ay1 arasinda yapilmis ve projeler hayata
gegirilmeye baglanmistir. S6z konusu siirecten 12-15 ay sonra
yapilan arastirmada biitiin isletmelerin faaliyetlerine devam et-
tigi anlasilmaktadir.

Aragtirma kapsaminda incelenen 36 isletmenin, proje zo-
runlulugu nedeniyle kontrol ve takip siiresi olan ikinci yilin
sonunda hayvancilik faaliyetlerini stirdirmekteki kararliliklar
Grafik 1 de gosterilmistir. Buna gore, 22 girisimci (% 61,17)
hayvanciliga devam etmeyi distindiging, 10 girisimei (%
27,81) hayvanciliga devam etmeyi distinmedigini ve 4 girisim-
cinin (%11,1) ise ¢ekimser kaldigi gbzlenmistir.
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Sekil 1. Girisimcilerin isletmelerin faaliyetini sirdiirme kararlihig
Figure 1. The determination of entrepreneurs to continue the operation of enterprises

Calisma kapsaminda hayvanciliga devam etmeyi diisiinmey-
en girisimcilere, devam etmek istememe sebepleri sorulmus
olup, varsa birden fazla secenck isaretleyebilecekleri bildirilm-
istir. Grafik 2 de gortldagt tzere, hayvancihgt birakma ger-
ckeesi olarak; girdi maliyetlerinin ytksek olmast ve pazarlama
sorunlart % 50’lik bir yer tutmaktadir. Yeterince para kazana-
mamak, sosyal sebepler, yeni baglayanlar icin sektériin zor
ve zahmetli olmasi diger 6nemli sebepler olarak karsimiza
cikmaktadir.

Sgk I bir iste
¢alismak igin

0,
Hastalik zaralilarla %17

miicade...

Hayancilik
bekledigimden zor ve
zahmetli bir is...

Sosyal sebepler
%13

Yeterince para
kazanamiyorum
%13

rden olustugu anlasilmustir. Kullanilan arazilerin %28,4*niin
(8,42 da./isletme) ise yem bitkisi tretimi i¢in kullanildig1 bildi-
rilmistir.

Grafik 3 de, girisimcilerin tGretimi devam ettirmek igin kul-
landiklart finansman kaynaklari gosterilmistir. Grafik ince-
lendiginde, ailesinden destek alanlarin orant %33 ile ilk sirada
yer alirken, kredi kullanimi %23,5 ile ikinci sirada yer almistir.
Uretim masraflarini kendilerinin karsiladigini bildirenler %21,1,

Girdi
maliyetlerinin
yiiksek olmasi

%30

Pazarlama
sorunlari
%20

Sekil 2. Hayvancilik faaliyetini birakmaya iliskin sebepler

Figure 2. Reasons for quitting livestock activity

Isletmelerde arazi miilkiyet durumuna gére ortalama kul-
landan arazi miktarlart ve oranlart Tablo 1°de sunulmustur.

Tablo 1 incelendiginde girisimcilerin hayvancilik faaliyetleri
icin isletme bagina ortalama 29,6 da. arazi kullandigy; bu arazil-
erin %060,7’1 (18,41 da./isletme) aileye ait ve Gcret 6denmeden
kullanilan arazilerden; %34,3 ‘G (10,25 da./isletme) kiralanan
arazilerden; %5’inin (0,94 da./isletme) ise kendine ait arazile-

vadeli alim yaptim diyenler %13 ve akrabalarindan destek alan-
larin orant %9,4 olarak tespit edilmistir.

Arastirmada  isletmede dretilen hayvansal Uriinlerin
pazarlanma yontemlerine iliskin iliskin bulgular Grafik 4 de
gosterilmistir. Buna gore tirtinlerini kendi imkanlariyla yoresel
triin pazarlart veya hayvan pazarlarinda pazarlayanlar %43,1
ile ilk sirada yer almug; toptancilar, tiiccarlar, celepler vasitasiyla
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Tablo 1. Arazi miilkiyet durumuna gére isletme basina diigen ortalama kullanilan arazi miktarlart ve oranlar (da, %)
Table 1. Average amount and proportions of land used per enterprise by land ownership (da, %)

Yetistiricilik konusu Isletme Kendine ait arazi Aileye ait arazi Kiralanan arazi Toplam Yem bitkisi icin
say1s1 arazi kullanilan
Biviikh 18 1,5 daa. 11,22 daa. 6,58 daa. 19,3 daa. 9,27 daa.
Hynkbas %7.8 9%58,1 %341 %100 048
Kiiciikb 18 0,95 daa 25,61 daa 13,91 daa 40,47 daa 7,56 daa
ugukbay %2.3 %63,3 %344 %100 %18,6
Ortal 36 0,94 daa 18,41 daa 10,25 daa 29,6 daa. 8,42 daa.
rtaanma %5 %60,7 %34.3 %100 528 4
) Kendim
Vadeli alim kargiladim
yaptim %21
%13
Akrabalarim
destek oldu
%9
Kredi kullandim
Ailem destek %24
oldu
%33

Sekil 3. Girisimcilerin isletme finansmanint karsilama yontemleri
Figure 3. Ways of entrepreneus to meet business finance

Hayvansal iiriinlerin pazarlanma yontemleri
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ve/veya hayvan
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Sekil 4. Tsletmede iiretilen hayvansal iiriinlerin pazarlanma yontemleri
Figure 4. Marketing methods of animal products produced in the enterprise

pazatlayanlar %30,8, ciftliklerinde veya kdylerinde pazarlayan-
lar %24,6 ve s6zlesmeli olarak pazarlayanlart orani %1,5 olarak
tespit edilmistir.

Grafik 5’de veri temin edilen isletmelerin 24’1 (%66,6%1) hay-

vancilik haricinde herhangi bir gelirinin olmadigint bildirmistir.
Hayvancilik harici geliri olan 12 isletme igerisinde ise, toplam

95

geliri icerisinde hayvanciligin orani yaridan az olan 9 kisi (%25),
gelirinin yaridan fazlast hayvancilik harici olan ise 3 (%8,4) kisi
olarak bildirilmistir.

Hayvancilik tecriibelerinin belirflenmesi icin alinan veriler
Grafik 6’da sunulmustur. Daha 6nce bagka bir isletmede hay-
vancilik yapmayip ilk defa uzman eller projesi ile hayvanciliga
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Hayir yok

Sekil 5. Girisimcilerin hayvancilik haricinde gelir durumu
Figure 5. Income status of entreprencurs excluding livestock enterprise

10 yildan fazla tecriibem var
%6

5-10 yil tecribem var
%19

0-5 yil tecrilbem
var
%8

Hayir, proje ile
bagladim
%67

Sekil 6. Proje 6ncesinde hayvancilik faaliyetlerine iliskin durum
Figure 6. The situation regarding livestock activities before the project

baslayan 24 girisimci (%60,6) oldugu tespit edilmistir. Daha
once hayvancilik yapanlarin 2’si (%5,5) 10 yildan fazla stredir,
7si (%19,4) ise 5-10 yildir hayvancilik tecriibesinin oldugunu
bildirmistir.

Hem kiictikbas (n=16) hem de buytkbas (n=10) isletmeler-
in %89’u sadece kendi alaninda hayvancilik faaliyeti stirdiirme-
kte oldugu, 2 isletmenin (%5,5) hem biiytikbas hem kiictikbas
hayvancilik yaptigt, kalan 2 isletmenin (%5,5) ise hem hay-
vancilik hem de tarim faaliyeti ylriiten miks isletme oldugu
bildirilmistir.

Isletme binalart iizerinde yapilan arastirmada, 3 isletmenin
(%8,3) acik, 11 isletmenin (%30,6) kapali ve 22 isletmenin
(%061,1) ise yart actk oldugu bildirilmistir. Isletme binalarinda
kullanilan malzemeye goére 16 isletmenin (%44,4) kargir bet-
onarme, 9 isletmenin (%25) c¢adir/sundurma, 6 isletmenin
(%16,7) modern isletme seklinde ve 5 isletmenin (%13,9) de
kerpic/tas olarak inga edildigi beyan edilmistir.

Isletme binalarinin edinim sekline iliskin yapilan arastir-
ma sonuglar Grafik 7 de gosterilmistir. Buna gore, 13’liniin
(%36,1) yeni insa edildigi, 12%sinin (%33,3) ailem veya akra-
balarin oldugu ve herhangi bir masraf edilmedigi ve tcretsiz
kullanildigi, 8’inin (%22,2) kiralandigi, 3*intin de (%8,3) tadilat
yaparak az masrafla faal hale getirildigi bildirilmistir.

Kapasite kullanim oranlar incelendiginde ise, biiytikbas
hayvancilik isletmelerinde %53,2, kiiciikbas hayvancilik islet-
melerinde %064 olmak tizere ortalama kapasite kullanim orani
%58,6 olarak hesaplanmustir.

Proje uygulamaya baglayan girisimcilerin isletmelerinde
meydana gelen degisimler Tablo 2’de sunulmustur.

Tablo 2 incelendiginde, en ¢ok artis gOsterenlerin hayvan
sayis1, hayvancilik konusunda bilgi ve tecriibe, resmi kurumlarla
olan iletisim, desteklemeler konusundaki farkindalik, 6zgiiven
ve insanlarla olan iletisim oldugu; buna karsin en ¢ok azalan
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isletme binalarinin edinim/kulanim sekli

Tadilat yaptim

Kiraladim

Ailem/akrabamindi
ucretsiz kullaniyorum

Sekil 7. Isletme binalarinin edinim/kulanim sekli
Figure7. Acquisition/use of enterprise buildings

Yeni ingsaa
edildi

Tablo 2. Proje uygulayan isletmelerde meydana gelen baslica degisimler
Table 2. Major changes in the companies implementing the project

Artis gosteren  Azalig gbsteren

Degisim

isletme sayist

Degisiklik géstermeyen

isletme say1si isletme say1si

Hayvan sayist 29
Hayvancilikla ilgili makine-ekipman 27
Hayvancilik konusunda bilgi ve tecriibe 32
Desteklemeler konusundaki farkindalik 29
Resmi kurumlarla olan iletisim 32
Teknoloji kulanim duzeyi 24
Sermaye/bitikim/tasarruf 20
Borglar 19

Ozgiiven/ insanlar ile olan iletisim 30
Aileye ekonomik olarak bagimlilik 13

1 6
0 9
0 4
4 3
1 3
2 10
12 4
11 6
2 4
20 3

aileye olan ekonomik bagimlilik, bor¢lar, sermaye ve tasarru-
flar oldugu, en ¢ok degismeyen kavramin ise teknoloji kullanim
diizeyi oldugu tespit edilmistir.

TARTISMA

Hayvancilik isletmelerinde yurittlen c¢alismalarda isletme
sahiplerinin yas ortalamasinin yitksek oldugu tespit edilmistir
(Ayvazoglu Demir ve ark., 2015; Arikan ve Gokhan, 2019).
Bunun yaninda yapian baska bir arastirmada, aktif tarim
ve hayvancilik isletme sahiplerinin genel yas ortalamasi 45,8
olarak tespit edilmistir (IKKB, 2021).

Uzman eller projesinde bagvuru sartlarinda yas araliina il-
iskin herhangi bir sinirlama konulmamis olmasina ragmen, yasi
geng olan girisimcilere puanlamada 6ncelik verilmistir. Arastir-
mamizin konusu hayvancilik isletmelerindeki yas ortalamasi
30,77 olarak tespit edilmis olup, 22 yasinda proje uygulayan
oldugu gibi 51 yasinda proje uygulayan da vardir. S6z konusu
yas ortalamast Tarim ve Orman Bakanhg tarafindan uygulanan
geng ciftei projelerindeki yas ortalamalarinda oldugu gibi Tiir-
kiye’deki genel yas ortalamasinin altindadir.

Veri temin edilen 36 isletmeden 13 isletme sahibinin (%306,1)
kadin, 23 isletme sahibinin (%063,9) ise erkek girisimcilerden
olustugu tespit edilmistir. S6z konusu proje uygulayan kadin-
lara puanlamada pozitif ayrimcilik yapilmis olsa da, geng ciftci
projesi uygulayan kadin girisimcilerden (%74) oldukga dusiik-
tir (TRGM, 2021; Satar & Sakarya, 2021). Cinsiyete iligkin
farkin bu kadar yuksek olmasindaki baslica sebebinin, uzman
eller projesinde belirli okul mezunlarinin bagvuru yapmasi ve
muhtemelen bu bdliimlerden mezun olan erkek oranmnin yiik-
sck olmasi olarak degerlendirilmektedir. Diger taraftan kirsal
alanda yuritilen ¢alismalarda kadin girisimcilerin egitim sevi-
yesinin diisitk diizeyde oldugu bildirilmistir (Karaturan ve ark.,
2017).

Girisimcilerin egitim durumlart incelendiginde, 14 6n lisans
(%38,9), 17 lisans (%47,2) ve 5 girisimcinin ise yiksek lisans
(%13,9) mezunu oldugu gbzlenmistir. Turkiye’de yapilan
bircok arastirmada hayvancilik isletme sahiplerinin biyuk
kisminin ilkokul ve/veya ortaokul mezunu oldugu gézlenme-
ktedir. Uzman eller projesinin bagvuru sartlarinda, en az yiik-
sekokul mezunu olma zorunlulugu oldugundan, yapilan diger
calismalara gore egitim durumunun yiiksek olmasi ve egitim-
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li girisimcilerle hayvanciligin yapilmasi kabul edilebilir olarak
degerlendirilmektedir.

Tarim ve Orman Bakanligi tarafindan uzman eller projes-
ine benzer sekilde uygulanan geng ciftci projesine iliskin
Yalova ilinde yapilan arastirmada (Guder, 2019) katilimcilarin
%91,9’unun, Isparta Ilinde yapilan arastirmada (Basaranoglu,
2019) ise %67,27’sinin kontrol ve denetim siiresi bittikten sonra
da proje konusu tretime devam edecegini beyan ettikleri bildir-
ilmistir. Geng ¢iftci projesine iliskin yapilan bagka bir ¢calismada
(Satar & Sakarya, 2021) kamu tarafindan yapilan kontrol ve
yaptirtim stresinden yaklasik bir yil ge¢cmesine ragmen faali-
yetine devam eden hayvancilik isletme orani %85,1 oraninda
oldugu tespit edilmistir.

Isletme faaliyetlerinin stirdurtlebilitligi g6z 6niine alindigin-
da (Sekil-1), geng ciftci projesine kiyasla uzman eller projesine
devam eden hayvancilik isletmelerinin oraninin gérece daha
distik olacagi 6ngérilmektedir. Bunun sebebi olarak ise son
zamanlarda KOVID-19 salgininin da etkisi ile diinya genelinde
vasanan fiyat dalgalanmalari, girdi maliyetlerindeki artiglarin
trin fiyatlarina gérece daha az yansimasi ve tretici rantindaki
azalmalar oldugu séylenebilir. Nitekim pandemi déneminde
hayvansal Grtin fiyatlart artmis ancak girdi fiyatlarinda artis
daha fazla olmustur (Sariézkan ve ark., 2021).

Aragtirmamizda, yeterince para kazanamamak, sosyal se-
bepler, yeni baglayanlar icin sektériin zor ve zahmetli gelme-
si hayvanciligin birakilmasinda diger 6énemli sebepler olarak
karsimiza cikmaktadir (Sekil-2). Geng ciftci projelerine iliskin
vapilan calismalarda da (Alkan, 2019; Unakitan & Bagaran,
2018), girisimcilerin faaliyetlerini stirdiirme sebepleri arasinda
ekonomik sebeplerden ziyade sosyal ve kiilttirel sebepler dik-
kat ¢ekicidir. Bu sebeple, tarim ve hayvanciligin, ekonomik an-
lamda gelir saglamasinin yant sira kirsal alanda sosyal bir yasam
tarzt ve kiltir oldugu sdylenebilir.

Hayvancilik isletmelerindeki gider kaleminin buyik kismimn
olusturan yem maliyetlerinin minimize edilmesinde, arazi
varligt ve arazinin verimli kullanilmast 6nem arz etmektedir.
Yerebakan (2017) tarafindan yapilan bir arastirmada koyuncu-
luk isletmelerinin  %76,4’unin kendisine ait arazilerinin old-
ugu; Ozsayin ve BEverets (2018) tarafindan yapilan baska bir
arastirmada ise sahip olunan milk arazi miktarinin 33,2 daa
oldugu bildirilmistir. Ancak yapilan bu arastirmalarda isletme
sahibinin yas ortalamasinin 50 civarinda oldugundan ortalama
arazi buyukluklerinin yiiksek oldugu, daha dustik yas ortala-
mast olan isletmelerde yapilan arastirmalarda (Satar & Sakarya,
2021), bu ¢alismada oldugu gibi ciddi bir oranda arazi varliginin
olmadig1 anlasiimaktadir.

Aragtirma kapsaminda yas ortalamasinin 30 civarinda ol-
mast ve geng girisimcilerin arazi varhiginin sinirh olmasi krediye
erisimi kisitlamaktadir. Isletmelerde kullanilan arazilerin sadece
%>5’1 Ureticilerin kendilerine ait arazilerden olusurken, %60,7’1
aileye ait ve tcret 6denmeden kullanilan arazilerden olusmak-
tadir. Turkiye’de kiltiirel 6gelere baglt olarak tarimsal araziler
ailenin gengleri tarafindan islense de, resmi olarak genellikle
aile buytklerinin tizerinde kayithdir. Yapilan arastirmada bunu
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kanitlar niteliktedir. Her ne kadar Turkiye’deki genclerin arazi
edinimleri distik ve kisith olsa da, fiili duruma bakildiginda
ailelerin kolektif bir sekilde tretime devam ettigi arazinin asil
sahibine bakilmaksizin hane icerisindeki tGretim desenine gore
islendigi g6zlenmektedir.

Aragtirma yapilan isletmelerle paralel olarak, ABD ve Avru-
pa Birligindeki Young Farmer Survey gibi bir¢ok calismada,
genclerin finansmana, krediye ve araziye erisimlerinin zor old-
ugu bildirilmektedir NYFC, 2021).

Hayvancilik isletmelerinde, Gretim faaliyetlerinin ytritilme-
sii¢cin gereken finansman ekonomik strdirtlebilirlik icin 6nem
arz etmektedir. Geng ciftcilerle yapilan arastirmada, tarimsal
faaliyeti birakma gerekeesi olarak finansmana erisimde yasanan
zotluklar da bildirilmistir (Berk & Armagan, 2019). Geng
ciftciler arasinda yapilan bir arastirmada, %23,3 ise hibenin
vant sira kredi de cekerek tarimsal faaliyetini strdirildiga
bildirilmistir (Akkaya & Gilgubuk, 2018). AB’de, 40 yasin al-
tindaki 2.000’den fazla ciftci arasinda yapilan bir arastirmada,
satin alma veya kiralamayla araziye edindikten sonra en biyiik
ihtiyacin mali destek (stibvansiyonlar), krediye erisim oldugu
bildirilmistir. Satar ve Sakarya (2021) tarafindan genc ciftciler
arasinda yapilan arastirmada, treticilerin %411 Gretim mas-
raflarint kendilerinin karsiladigini bildirirken, %53’0 aile ve
akrabalarin destek oldugunu, %4’tniin vadeli alim yaptgini ve
%2’sinin kredi kullandigint bildirmistir.

Arastirmamizda, girisimciler hayvancilik  faaliyetlerini
surdirmek icin her ne kadar aile ve akrabalarindan destek al-
salar da, yuksekokul ve Giniversite egitimi gérmis olduklari icin
belirli birikimlerini finansman olarak kullandiklart ve krediye
erisimlerinin de daha 6nce yapilan arastirmalardaki gen¢ gi-
risimcilerden daha fazla olmasini sagladigini distindirmek-
tedir. Nitekim son yillarda yapilan calismalarda ciftlik sahibi/
yoneticilerinin buytkbir kisminin dniversite mezunu oldugu
bildirilmistir (Akin ve ark., 2020).

Yapilan bazi arastirmalarda aile isletmelerinin pazatlama
yontemi olarak %50’lere yaklasan geleneksel pazarlama yon-
temi tliccar, celep ve toptancilar oldugu karsimiza ¢tkmaktadir
(Satar, 2021). Arastirma kapsamindaki isletmelerde pazarlama
yontemlerine iliskin bulgular degerlendirildiginde, gelenek-
sel pazarlama yontemi olan “toptancilar, tiiccarlar, celepler
vasitastyla” secenedi %30,8 ile ikinci sirada yer almistir. Bunun
vant stra “kendi imkanlarimla, yoresel Grtiin pazari veya hay-
van pazart” ve “ciftligimde/koyuimde” seceneginin toplami
%068 gibi bir orana sahip olmasi sevindirici olup, konusun-
da uzman bu girisimcilerin, aldiklar1 egitimin, kullandiklar
iletisim araclarinin da etkisi ile pazarlama konusunda inovatif
davrandiklart ve Grtinlerini ¢esitlendirerek kendi yontemleriyle
pazarladiklart gbzlemlenmistir.

Yapilan arastirmada her 3 kisiden ikisinin gelirleri sadece
hayvancilik oldugu bildirilmistir. Hayvancilik isletmelerinde-
ki en buyik gelirin asil yapilan is olan hayvan ve hayvansal
trinden elde edilesi, kisinin baska faaliyetlerle mesgul ol-
madigl ve uzmanlasma anlaminda olumlu bir durum oldugu
seklinde degerlendirilmektedir. Buna karsin, yil boyu faaliyeti

MAE Vet Fak Detg, 7 (2): 92-101, 2022



Kirsalda girisimcilik ornegi...

devam eden ve bu y6nt ile de sanayi isletmelerine benzeyen
hayvancilik isletmelerinde, her dénem girdi (masraf) ve ¢iktilar
(gelir) devam etmektedir. Sadece hayvanciliktan gelir elde eden
isletmeler, gerek mevsimsel ve gerekse yapisal olarak olusan
arzin ¢cok oldugu dénemlerden, kurakliklardan, girdi ve satilan
trinlerdeki fiyat dalgalanmalarindan ¢ok etkilenmekte; cesitli
finansman temininde zorlanabilmektedir. Oysa kismen geli-
ri olan ve bunun yant sira hayvancilik faaliyetlerini stirdiiren
isletmelerin piyasa sartlarinda s6z konusu degiskenlere karst
kirdganliklarinin azaldigini diistindiirmektedir. Bu sebeple, yu-
karida bildirilen ve finansmanint kendinin karsiladigini bildiren
isletmeler genellikle hayvancilik disinda gelir elde eden isletm-
elerden olusmaktadir.

Hayvanciligin doga kosullarina bagimli, ekonomik, biyo-
lojik, cevresel, sosyolojik zorluklart iceren bir sektér oldugu
s6ylenebilir. Hayvancilik isletmelerindeki basari, teknik bilgi-
nin yant sira, fiili olarak yapilacak uygulamalarla becerikli ol-
maya da dayanmaktadir. Arastirmada proje uygulayanlardan
tcte birinin az da olsa daha 6nce hayvancilik tecriibesi old-
ugu, biiyiik oraninin ise uzman eller projesi ile hayvancilik faa-
liyetlerine basladigi bildirilmistir. S6z konusu tecriibeye sahip
olan girisimcilerin sektérii ve sektdriin zorlularini bildiginden
surdirilebilirliklerinin daha yitksek oldugunu diistindiirmekte-
dir. Zira kontrol ve denetim siiresi sonunda hayvanciligs birak-
mayt disiinen girisimcilerin %10’u hayvanciligin beklenilenden
daha zor ve zahmetli bir i oldugu distincesini bildirmislerdir.

Isletmelerin bityiik kisminin (%89) sadece bir hayvancilik
faaliyetini yiiriitmesi, isletmelerde uzmanlasma oldugunu ve
hayvancilik faaliyetlerinde artan bilgi, birikim ve uzmanlikla
zaman icerisinde daha verimli ve sirdiirtlebilir bir tretimle de-
vam edecegi fikrini gliclendirmektedir.

Isletmelerin biiyiik kisminin actk veya yari agtk oldugu, ker-
pic/tas isletme binasinin ise diger ¢alismalara gore (Satar & Sa-
karya, 2021) az oldugu gézlenmistir. Konusunda uzman olan
bu kisilerin uyguladigi projelerdeki isletme binalarinin cografi
konuma gore degismekle birlikte mimkiin mertebe hem hi-
jyen hem de verimlilik acisinda acik ve yart acik isletmelerde
yirttilmesi 6nemli bir tespittir. Béylelikle projenin amacin-
da belirtilen, uzman ellerin proje uyguladiklart yerlerde diger
yetistiricilere orneklik/onderlik teskil etmesi hedefinin zaman
igerisinde gerceklesecegini dustindirmektedir.

Isletme binalarinin sadece %36’stnin yeni insa edilmesi, geri
kalan binalarin aile/akrabalardan {icretsiz kullanilmas, kiiclik
tadilatlarla tretime kazandirilmast veya bos olan binalarin ki-
ralanmasi, atil durumda olan veya kullanilmayan binalarin
ekonomiye kazandirilmasini sagladigi soylenebilir. Ozellikle
aile isletmeleri kurulurken, kirsal alanin bir¢ok yerinde daha
onceden yapilmis ve atil durumda olan binalarin kiralanmast
veya bu sekilde tcretsiz kullanmasi, Ozellikle isletme kuru-
lurken buyiik bir gideri olusturan sabit yatirimlara gerek kal-
madan hem zamandan hem de maliyetlerden tasarruf saglan-
mis olacaktir.

Miilga Gida, Tarim ve Hayvancilik Bakanliginin yaymnlamis
oldugu Kirmizi Et Stratejisinde (GTHB, 2021), Turkiye'de-

ki besi isletmelerinin yeterli kapasite ile calisamadigl, mev-
cut isletmelerin atil durumda bulunan tretim kapasitelerini
artirabilmeleri ve piyasa dizenlemelerinde basarili olabilmel-
eri icin 6nlemler alinmast zorunlulugu giindeme gelmistir. Bu
sekilde girdilerin azalacagy, verimlilik ve gelirlerin artis saglay-
acagl, boylece isletmelerin rekabet edebilir ve strdirtlebilir
olabilecekleri vurgulanmustir. Tutar ve Eryizli (2015) tarafin-
dan Sakarya ilindeki hayvancilik isletmelerinde kapasite kul-
lanimina iliskin yapilan arastirmada, isletmelerin %60’ 1ndan
fazlasinin kapasite kullanim oraninin %50’nin altinda oldugu,
bunun en biiyiik sebebinin ise, hammadde kalite ve tedariginde
yasanan sorunlar oldugu tespit edilmistir. Arastira kapsaminda
kapasite kullanim oraninin kiictikbas hayvancilik isletmelerinde
%064, biyiikbas hayvancilik isletmelerinde %53,2 ¢ikmast iste-
nilen diizeyde olmasa da, diger arastirmalara gére yiksek tespit
edilmistir. Bunun en biiytlik sebeplerinden birisinin, yeni insaat
giderlerinden ziyade, hali hazirda bulunan, ticretsiz veya dusiik
tcretle girisimcilerin kullandiklart isletme binalarindan old-
ugunu disindirmektedir.

SONUC

Girisimcilerin ortalama yast 30 civarinda oldugundan gerek
araziye ve gerekse finansmana erisimde dezavantajli olmalari-
na ragmen, arazi ve finansman kullaniminda aile bireylerinden
ve akrabalarindan destek almast projelerin stirdtrilebilirlikler-
inin yliksek olacagi fikrini gliclendirmektedir. Bunun yani sira,
isletme binalarinin da buytk kisinin aile bireylerinden temin
edilmesi veya kigik tadilatlarla Giretime baslanmast kirsal al-
anda atil duran binalarin ekonomiye kazandirilmast agisindan
degerli bir durumdur.

Girisimcilerin, daha 6nce baska sektorlerde girisimcilik faa-
liyetinde bulunmasina ragmen projeye bagvurmasi ve kirsal al-
anda hayvancilik faaliyetine baslamasi, genglerin sektore olan
ilgisinin hala yitksek oldugunu géstermektedir. Proje kontrol
ve denetim stiresi sonunda %060’dan fazlasinin devam etme
egiliminde olmast, isletme faaliyetlerini birakmay: distinenlerin
ise en biylk gerekee olarak yapisal sorunlar géstermesi bu du-
rumu kanitlar niteliktedir.

Geleneksel olarak kullanilan pazarlama yapisinin (toptancilar,
tliccar, celep vb.) aksine, girisimcilerin buiylk oranda kendi
imkanlariyla pazarlama yapmalart ve aracilar olmadan direkt
tiiketiciye ulagmalari, Grtnlerinin daha uygun fiyattan satma-
larint ve daha ¢ok gelir elde etmelerini saglamaktadir.

Teknoloji kullanim diizeyi yiksek ve yenilikei fikir/uygu-
lamalara acik olan s6z konusu girisimei kitlenin, hayvancilik
konusunda, ekonomik anlamda, sosyal ve iletisim alanlarinda
olumlu degisimler gostermesiyle, faaliyet yirtttikleri kirsal al-
anda yasayan diger yetistiricilere dolayli katkilar saglayacaktir.

Tarim ve Orman Bakanhiginin uygulamis oldugu uzman
eller projesi, alaninda yeterli egitimi almis olmasina karsin kir-
sal alanda kendi isini kurmak isteyen girisimciler agisindan bir
firsat oldugu disiiniilmektedir. Bu sebeple, 2022-2024 yillar:
arasinda Turkiye’nin bitin illerinde uygulanmast planlanan
uzman eller projesinin, tarim, hayvancilik, gida, su tGriinleri ve
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ormancilik sektériinde egitim almis girisimcilerle kirsal alana
yeni bir dinamizm kazandiracagt beklenmektedir.

Bu dinamizmin olusmasinda, hayvancilik alt Gretim dallar
itibariyle Tirkiye’de bolge kosullart géz 6ntinde bulunduru-
larak hem dogal kaynaklart korumak hemde bu kaynaklarin
surdirilebilir kullanimini saglamak adina tGretimin planlanlan-
mast hayvancilik alaninda rekabet glictiniin artirlmasina katki
saglayacaktir.
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ABSTRACT

Morphological characteristics of the proximal tibia affect the orthopedic balance of the knee
region; such as the width of the condyles, tibial plateau angle, position of the patella; as well
as the intercondylar width. The objectives of this study are: (1) to calculate the intercondylar
width index of the tibia in dogs, (2) to determine if there are gender-related differences in
these indexes, and (3) to compare them among the six breeds of dog. For this study, the tibial
bones of 84 dogs from 26 different breeds were used. The radiographs of the tibias were
taken, and the tibial plateau and intercondylar widths were measured. The intercondylar width
index was calculated by using the following formula: (intercondylar width/tibial plateau width)
*100. The mean intercondylar width index of the dogs was 19.2+2.72. The index values of
male and female dogs were 19.1£3.32 and 19.31£2.02, respectively. The significant differences
in the index were not determined between male and female dogs, but among dogs’ breeds.
The dogs in the high-risk breeds had significantly smaller eminence width index values than
the dogs in the low-risk breeds related to the non-traumatic cranial cruciate ligament rupture.
The results of this study suggested performing further clinical studies to evaluate whether
the difference in intercondylar width index among breeds in dogs is associated with cranial
cruciate ligament deficiency.

ORCID
S.S. SABANCI : 0000-0003-2252-0114

INTRODUCTION

The femorotibial joint forms between the condyles of the
femur and the tibia. The bone shapes of the femoral and
tibial articular surfaces allow movement of 180°, but this
large capacity of motion is restricted by soft tissues such as
ligaments, joints, and muscles (Dye, 1987; Gupte, 2007). The
femorotibial joint acts seamlessly as long as the congruency
of all components of the joint. One of these components
is the cranial cruciate ligament (CrCL) that arises from the
caudomedial part of the lateral condyle of the femur and
attaches to the cranial intercondyloid area of the tibia (Dyce,
2002; De Rooster, 2006). This ligament is an important joint
stabilizer, primarily limiting anterior translation and medial
rotation of the tibia relative to the femur as well as limiting
hyperextension of the stifle joint (Arnoczky, 1977; Slocum,
1983; Lopez, 2003; Tashman, 2004). The cranial cruciate
ligament rupture is one of the most common problems in
dogs. Furthermore, it has increased over time, all relevant
information as the underlying cause of the cranial cruciate
ligament rupture is of utmost importance for breeding
strategies, for identifying dogs that are below risk as well as
for developing treatment strategies. The non-traumatic C+CL
rupture causes hind limb lameness in dogs and its
pathogenesis is believed to be multifactorial. Some anatomical
characteristics are considered to play a role in this rupture
despite lacking a consensus. These anatomic characteris-
tics are the trochlear notch size of the femur (Lewis, 2008;
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Griffon 2010; Kara, 2011), the distal femoral geometry of
the femur (Kara, 2018), the tibial plateau slope (Macias, 2002;
Osmond, 2006; Talaat, 2006; Mostafa, 2009; Sabanci, 2014)
alignment of the proximal shaft of the tibia (Osmond, 2006;
Mostafa, 2009), and the tibial tuberosity size (Guerrer, 2007,
Boudrieau, 2009; Inauen 2009; Renwick, 2009; Griffon,
2010). These studies provide important data in assessing the
orthopaedical potential risk factors as well as the treatment
strategies for the CrCL rupture in
dogs. In addition to above mentioned
characteristics, the CrCL size may be important because a
smaller material in size has less strength than a larger one,
assuming that their material properties are similar.
Based on this basic biomechanical principle and the
assumption that the diameter of the anterior cruciate ligament
(corresponding CtCL in dogs) is
approximately the same as the tibial
intercondylar width, the eminence width index from the
tibia was developed in humans (Uhorchak, 2003). This index
is calculated by dividing intercondylar width into tibial plateau
width and the difference is determined between the groups
with and without the nontraumatic C+CL injury in both men
and women (Uhorchak, 2003). It is thought that the term
intercondylar is more suitable than the term eminence,
therefore in the manuscript, the intercondylar width index
(ICWI) was used instead of the eminence width index in
humans. To the best of our knowledge, the intercondylar
width index has not been documented previously in dogs. We
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hypothesized that this index, like human beings, would be an
additional variable for the evaluation of CrCL deficiency in
dogs. With these in mind, the objectives of the study are to
calculate the ICWI in dogs, to determine if there are
gender-related differences in ICWI, to compare the ICWI
among the six breeds of dogs.

MATERIAL and METHODS
Materials

A total number of 168 tibias were procured from 84
mature dogs, including 41 males and 43 females. The bone
materials were obtained from the Veterinary Anatomy
Department Collections of Adnan Menderes University
and Istanbul University in Turkey. Two criteria, the lack of
gross pathological changes, and the fusion of proximal tibial
growth plates; were used for inclusion in the study. Twenty-six
different breeds were used in this study as follows; the
Anatolian shepherd (n=11), German shepherd (n=11), mixed
breed (n=11), Boxer (n=0), Rottweiler (n=0), white Terrier
(n=06), Doberman (n=4), Pointer (n=4), Cocker (n=3), Collie
(n=2), Pekingese (n=2), Setter (n=2), Siberian Husky (n=2), St.
Bernard (n=2), and one sample for the following dog breeds:
American Staffordshire Terrier, Bulldog, Caucasian shepherd,
Chow Chow, Clumber, Dachshund, Great Dane, Golden
Retriever, Malamute, Mastiff, Pitbull, and Shar-Pei.

Measurements

The craniocaudal radiographs of the tibias were taken
by positioning the caudal surface of the tibias on the film
cassette as the caudal ends of both condyles touched the
cassette and centering the beam on the middle of two
intercondylar tubercles (Comed Medical System, EVA-HF750,
Korea). For the measurements of the length and midshaft
width of tibias, the radiographic images were transferred
to a computer in JPEG format. The JPEG images were
transferred to ‘Image] software’ (Wisconsin - USA),
with fixed scale and resolution (3456x2304 pixels) for
calibrating and measuring, Tibial plateau and intercondylar
widths were measured by using a modified method, described in
humans (Uhorchak, 2003). A line was drawn between the most
proximal parts of the medial and lateral condyles of the
tibia, and the width of this line was chosen as the tibial
plateau width. Having marked the peaks of the intercondylar
tubercles, two lines were drawn perpendicularly from these
points to the line of tibial plateau width. The distance
between the later lines was designated as the intercondylar width
(Figure 1).

Statistical Analysis

After repeating the measurements three times by the
same investigator at an interval of 15 days, the three
results were compared by repeated ANOVA. Once it was

determinedthattherewasnostatistical significanceamongthe
measurements, the average of the
triplicate measures was taken for the
statistical analysis. Mean values for the left and right sides
were compared by using paired t-test to assess the differences
between the right and left sides. After determining that

there was no significance between the two sides, the mean
of each measurement was then used to calculate the
intercondylar width index for each dog. As a result, one value per
dog from each variable was obtained for further analysis. The
intercondylar width index (ICWI) was calculated, using
the formula; (intercondylar width/tibial plateau width) *
100. Mann-Whitney U test was used to determine whether
gender-related differences in the index exist or not. The tibial
length was also used as a covariate in addition to gender by
using ANCOVA. The ICWI was compared among the six
breeds consisting of six or more dogs by the Kruskal-Wal-
lis test. Mann-Whitney with Bonferroni correction test was
used as post hoc if the differences were significant. Statistical
analysis was performed using SPSS statistical package program
(SPSS for Windows, version 19.0, California, USA). Summary
statistics were reported as the mean, standard deviation (£SD),
95% confidence interval, and percent variation coefficient.
The level of significance was set at p values <0.05 for all the
analyses.

Figure 1. The tibial plateau and intercondylar widths
measurements in craniocaudal radiograph of the proximal tibia.

RESULTS

Twenty-six different breeds were included in the study,
the majority of the dogs being from the Anatolian shepherd,
the German shepherd, and mixed breed. All samples were
obtained from adult dogs and the proximal tibial growth plate
was fused. The proportion of males and females was almost
equal, 49% and 51%, respectively. There was no significant
difference in tibial length (p= .186), mid-shaft width
(p=.189), tibial plateau width (p=.878) and intercondylar width
(p= .541) between the right and left sides. The mean tibial
length and mid-shaft width were 197£47.2 mm and 14.5£2.91
mm, respectively. The tibial plateau width was 35.3£6.75 mm
and the intercondylar width was 6.73£1.41 mm. The ICWI
was calculated as 19.2+2.72 and the 95% confidence interval
was from 18.6 to 19.8 for all dogs. The mean ICWI of male
and female dogs were 19.1+3.32 and 19.3+2.02, respectively
(Figure 2). The difference in ICWI between male and female
dogs was not significant (p= .534). When tibial length was
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used as a covariate, the gender-based differences were also not
determined (p=.727).

Based on the comparison of the ICWI among the six breeds,
the lowest ICWI was seen in Rottweiler. There were significant
differences between the Rottweiler and Anatolian shepherd as
well as between the Rottweiler and Terrier (Table 1). Dot plots
for the ICWI in six dog breeds and 95% confidence interval
for 84 dogs were presented in figure 3. The ICWI values were

Sabanci

Witsberger, 2008) are reported to be more susceptible to
developing the CrCL rupture. In the present study, weight
records of dogs were not available, but the ICWI did not differ
significantly between male and female dogs. Also,agender-based
difference was not determined when the tibial length was
used as a covariate. It would appear from these observations
that the tibial length and gender differences may not have any
effect on ICWI in dogs.

Table 1. The intercondylar width index of tibia in six breeds of the dogs.

Rottweiler Boxer Terrier 5?12;?::21 Mixed breed 1:1?2;?2?3 P
(n=6) (n=6) (n=6) (n=11) (n=11) (n=11)
Mean = SD Mean = SD Mean = SD Mean = SD Mean = SD Mean = SD
Intercondylar 1564 o700 70402460 198 +496° 177201 192 +201® 199+ 1.76" 0.009
width index
Different superscript letters in the same line are significantly different (p<0.05).
below the lower bound of the 95% confidence interval in all "
Rottweiler and Boxer, except one Boxer
(o]
28 P

The degree of variation for tibial plateau width,
intercondylar width, and ICWI was calculated as 19.1%,
21.0%, and 14.1%, respectively. Among these, the
intercondylar width showed the highest variation while the
ICWTI showed the lowest variation.

DISCUSSION

The pathogenesis of nontraumatic CrCL rupture is
believed to be multifactorial and its prevalence among
dogs has increased over time (Witsberger, 2008).
Skeletal factors are suggested to be evaluated first in the
assessment of the CrCL rupture (Tillman, 2002) because any
conformational differences between sexes or
individuals are considered as the underlying cause for the
susceptibility to stifle instability (Hashemi, 2011). Therefore,
conformational characteristics remain an active area of
research (Griffin, 2000). However, the great variation in size
among breeds and individuals within the same breed causes
difficulty in practical usage of the absolute morphometric
values in dogs. In this regard, the indices are important for
the documentation and comparison of these values. Percent
variation coefficients obtained in the present study confirm
these observations as the ICWI showed relatively less variation
than the tibial plateau and the intercondylar widths as 14.1%,
19.1%, and 21.0%, respectively.

Women have a greater chance of developing the
anterior cruciate ligament rupture than men (Uhorchak, 2003;
Chandrashekar, 2005; 2006; Dienst, 2007; Hashemi, 2011).
Furthermore, there are reports demonstrating that there
exists a relationship between the nontraumatic rupture and the
weight and height in humans (Bennet, 1988; Chatlton, 2002;
Wolters, 2011). However, there is no consensus on the effect
of gender to the incidence of the CrCL rupture in dogs. Male
(Grierson, 2011), female (Harasen, 1995; Zeltzman, 2005;
Wilke, 2000), or neutered dogs (Whitehair, 1993; Duval, 1999;

26 =

24 -

|
¢ P PR |

Male' dog Fema;e dog All tliogs
Figure 2. Box plots of the index values in male,
female, and all dogs. The median and mean values of
the index are the same, and “0” indicates the extreme
values. (ICWI: Intercondylar Width Index)

ICWI

Icwi

T T T T T
Rotweiller Boxer Terrier German shepherd ~ Mixed-breed  Anatolian shepherd

Figure 3. Dot plots of the index values in six breeds
of dogs. The interval between two broken lines
indicates the 95% confidence interval for 84 dogs.
(ICWT: Intercondylar Width Index)

The ICWI developed in humans is based on the assumption
that the diameter of the CrCL is approximately the same as
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tibial intercondylar width (Uhorchak, 2003). Although there
has not been a study that compares the CrCl diameter and
the intercondylar width in dogs, the significant differences in
ICWI were determined between the Rottweilers and Anatolian
shepherd as well as between the Rottweilers and Terriers. In
this study design, it was impossible to find out the underlying
cause of this difference.

It should be noted that the present study had limitations.
We had no records related to the soft tissue injuries of the
stifle joint, although only tibias without gross pathological
changes of mature dogs were included in the study. However,
it is not unlikely that the soft tissue injuries lead to any changes
in the intercondylar width lacking gross pathological changes
of the tibial plateau.

CONCLUSION

In conclusion, in light of the fact that the prevalence
of the CrCL rupture has increased over time in dogs
(Witsberger, 2008), all relevant information as for the
underlying cause of the CrCL rupture is of utmost
importance for breeding strategies, for identifying dogs that are
under risk as well as for developing treatment strategies in cases
of the CrCL rupture. This study introduces, to the best of our
knowledge, the ICWI for the first time in dogs. The lowest
ICWI was determined in the Rottweilers and Boxers, but
retrospective studies are needed using an adequate number
of dogs in each breed with and without risk for nontraumatic
CrCL rupture to extend and clarify the results of the present
study.
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Mevcut arastirmada sagliklt koyun ve kegilere oral yolla oksfendazol, oksiklozanid ve oksfen-
dazol-oksiklozanid kombinasyon uygulamasinin, farklt zamanlarda biyokimyasal ve hematolojik
parametreler tizerine etkisinin belirlenmesi amaclanmistir. Calisma, ila¢ uygulamalar arasi 21 giin
olmak tizere ti¢ periyotta capraz dizayna gore tasarlanmustir. Tlag uygulamalari klinik olarak sag-
likli olduklart belirlenen, 1-3 yastaki, disi, Tvesi koyun (n=6) ve Alpin keci (n=6) 1rki tizerinde
gerceklestirilmistir. Koyun ve kegilere oral yolla 7.5 mg/kg oksfendazol, 15 mg/kg oksiklozanid
ve oksfendazol-oksiklozanid (7.5 mg/kg-15 mg/kg) kombinasyonu uygulanmistir. Kan 6rnekleri
ila¢ uygulamalarindan 6nce (0.saat, kontrol) ve sonraki 8., 24., 72. saat ile 7. giinde alinmistir. Bi-
yokimyasal parametrelerden albiimin, alkalen fosfataz, alanin aminotransferaz, aspartat aminot-
ransferaz, kolesterol, trigliserid, total protein, kan tre nitrojen, kreatinin degetleri otoanalizatér
cihazinda belirlenmistir. Hematolojik parametrelerden alyuvar sayist, hemoglobin, hematokrit,
ortalama hiicresel hacim, ortalama korpiskiler hemoglobin, ortalama korpuskiiler hemoglobin
konsantrasyonu, akyuvar sayist, lenfosit, monosit, % grantilosit, % lenfosit, % monosit ve % erit-
rosit dagilim genisligi degerleri kan hiicresi sayim cihazinda él¢iilmistiir. Tlag gruplart ve zamana
baglt olarak hematolojik ve serum biyokimya parametrelerinde anlamlt bir fark bulunamamistir.
Bu sonuglar koyun ve kegilere oral yolla, 7.5 mg/kg oksfendazol ve 15 mg/kg oksiklozanid tek
veya kombine olarak uygulandiginda hematolojik ve biyokimyasal parametrelerin fizyolojik sinir-
larda oldugunu ve klinik olarak anlamli bir etkisinin olmadigini géstermistir.

Effects of oxfendazole, oxyclozanide and oxfendazole-oxyclozanide combination on bi-
ochemical and hematological parameters in sheep and goats

ABSTRACT

In the present study, it was aimed to determine the effect on biochemical and hematological
parameters in blood samples taken at different times after oral administration of oxfendazo-
le, oxyclozanide and oxfendazole-oxyclozanide combination to healthy sheep and goats. The
study was designed according to the crossover design in three periods with 21 days between
drug administrations. Drug administrations were carried out on healthy females, 1-3 years old
Awassi sheep (n=6) and Alpine goats (n=0). Sheep and goats were administered orally, 7.5 mg/
kg oxfendazole, 15 mg/kg oxyclozanide and oxfendazole-oxyclozanide (7.5 mg/kg-15 mg/kg)
combination. Blood samples were taken before drug administration at O (pre-treatment) and
8, 24, 72. hours and 7 days post dosing. Among the biochemical parameters, albumin, alkaline
phosphatase, alanine aminotransferase, aspartate aminotransferase, cholesterol, triglyceride, total
protein, blood urea nitrogen, creatinine values were determined in an autoanalyzer. Among the
hematological parameters, red blood cells, hemoglobin, hematocrit, mean cellular volume, mean
corpuscular hemoglobin, mean corpuscular hemoglobin concentration, white blood cells, lymp-
hocyte, monocytes, granulocyte %, lymphocyte %, monocyte % and red cell distribution width
% values were measured in the blood cell counter. No significant difference was found in hema-
tological and serum biochemical parameters depending on drug groups and time. These results
show that when 7.5 mg/kg oxfendazole and 15 mg/kg oxyclozanide are administered orally to
sheep and goats alone or in combination, hematological and biochemical parameters are within
physiological limits and have no clinically significant effect.

GIRIS

Benzimidazol grubu antelmentikler, veteriner ve beseri he-
kimlikte yaygin olarak kullanilmaktadir. Benzimidazol bilesikle-
rin terapdtik indeksinin genis olmast, diinya ¢apinda bagarili ve

Bu makaleye atifta bulunmak icin/ To cite this article:

yaygin kullanimlarinda 6nemli bir faktérdir (Campbell, 1990).
Okstendazol (OFZ), antelmentik etkinligi yiiksek benzimida-
zollerdendir. Ozellikle koyun ve kegilerde akciger ve mide-ba-
girsak kurtlarina karst etkilidir, ayrica bircok gastrointestinal
nematodun larval dénemlerini de inhibe eder (Lanusse & Pri-
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chard, 1993). Genel olarak benzimidazol tiirevi antelmentikler,
tim memeli tiirlerinde genis Slgcide metabolize edilir. Birincil
metabolitler genellikle oksidasyon ve hidroliz reaksiyonlarinin
triinleridir ve timi ana ilaca gére daha polar ve hidrofiliktir.
Ayrica benzimidazol antelmentiklerin detoksifikasyonunda faz
II' konjugasyon reaksiyonlart oldukca 6nemlidir; oksidize ve

hidrolize metabolitler polaritelerini artirmak icin glukuronid
ve/veya sulfat ile konjuge edilir; bu da idrar veya safra yoluyla
atilimi kolaylastirir (Lanusse & Prichard, 1993). OFZ’nin fen-
bendazole dénlisimu tersine cevrilebilir. OFZ’nin fenbenda-
zole indirgenmesi gastrointestinal sistemde meydana gelirken,
tenbendazoliin OFZ’ye S-oksidasyonu esas olarak karacigerde

Tablo 1. Koyunlara oral yolla, tek doz oksfendazol (OFZ, 7.5 mg/kg), oksiklozanid (OCZ, 15 mg/kg) ve oksfendazol-oksiklozanid
kombinasyonu (OFZ-OCZ, 7.5 mg/kg-15 mg/kg) uygulandiktan sonra hematolojik parametreler Uzetine etkileti (Ortalama * SS)
Table 1. Effects on hematological parameters after oral administration of a single dose of oxfendazole (OFZ, 7.5 mg/kg), oxy-
clozanide (OCZ, 15 mg/kg) and oxfendazole-oxyclozanide combination (OFZ-OCZ, 7.5 mg/kg-15 mg/kg) to sheep (Mean *

SD)
Parametre ila¢ Gruplan 0.saat 8.saat 24.saat 72.saat 7.gin RD"
OFZ 8.75%0.81 8.68%0.78 8.64%0.78 8.59%0.79 8.50%0.75
RBC ocz 8.77%0.67 8.69%0.70 8.60£0.69 8.52%0.73 8.46%0.68 8-18 (x10°/uL)
OFZ-OCZ 8.74+0.82 8.66£0.78 8.591+0.73 8.51+0.59 8.48%0.58
OFZ 10.25%0.77 10.24%0.77 10.23%0.78 10.22%0.79 10.14%0.79
HGB ocz 10.40+0.83 10.34+0.87 10.28+0.89 10.22+0.95 10.19+0.95 9-15 (g/dL)
OFZ-0OCZ 10.18%0.66 10.13+0.63 10.09+0.61 10.05+0.53 10.0910.54
OFZ 25.8612.02 25.69£1.96 25.66£1.97 25.6311.98 25.45%+1.96
HCT ocz 26.47%+3.27 26.34%3.36 26.25%3.42 26.15%3.53 26.13+3.53 24-49 (%0)
OFZ-0OCZ 25.56%1.38 25.53+1.36 25.53%1.36 25.55%1.39 25.72+1.40
OFZ 29.63£2.06 29.71£2.05 29.80£2.02 29.93%£1.97 30.03+1.93
MCV ocz 30.25£3.59 30.38£3.52 30.55%3.38 30.70£3.26 30.87£3.13 28-40 (fL)
OFZ-OCZ 29.4242.37 29.66£2.37 29.89%2.28 30.14£2.23 30.41£2.10
OFZ 11.81+0.60 11.86%0.57 11.91+0.53 11.92+0.53 11.95+0.50
MCH ocz 11.88+0.73 11.9240.70 11.95+0.68 12.00+0.63 12.04£0.60 8-12 (pg)
OFZ-0OCZ 11.58+0.57 11.63£0.56 11.69%0.55 11.74+0.54 11.81+0.53
OFZ 39.82%1.12 39.91£1.06 39.93%1.06 39.91£1.06 39.91£1.06
MCHC oCcz 39.58+2.35 39.56+2.34 39.45%2.24 39.41+2.21 39.31+2.15 30-40 (g/dL)
OFZ-OCZ 39.88£1.56 39.73£1.60 39.58%1.54 39.43£1.53 39.29£1.46
OFZ 6.39£2.27 6.34%2.31 6.174£2.33 5.9942.37 5.75£2.33
WBC ocz 6.04%£1.98 6.00£1.99 5.9242.00 5.83£2.02 5.80£2.01 4-12 (X10°/uL)
OFZ-0OCZ 5.86%2.03 5.82%2.02 5.95%2.23 5.88%2.18 5.84%2.17
OFZ 3.13+1.24 3.11%£1.25 3.04%1.27 2.94+1.32 2.82+1.27
Lenfosit OCzZ 2.82%1.05 2.78%1.05 2.74%1.05 2.66%1.00 2.64+1.00 2-9 (X10°/uL)
OFZ-OCZ 2.82%1.08 2.75%1.09 2.74%1.08 2.69£1.05 2.65%1.01
OFZ 0.51£0.17 0.51£0.18 0.49%0.18 0.48%0.18 0.4610.18
Monosit ocz 0.43%0.15 0.43%0.15 0.43£0.15 0.43£0.15 0.43%0.15 0-0.75 (x10°/uL)
OFZ-OCZ 0.40+0.14 0.40%0.14 0.40%0.14 0.40%+0.14 0.41%0.15
OFZ 43.50+11.53  43.48%£11.52  4323%£11.52  43.94%12.03  43.70+12.17*
% Graniilosit ocz 46.39%8.97 46.69%8.76 46.73%8.76 47.21%8.15 47.11£8.14® 11-60 (%)
OFZ-OCZ 46.94%14.65  47.68%14.86  4834+15.34  48.56£15.33  48.88%15.11°
OFZ 49.21£12.40  49.31+1239  49.51%£12.38  48.80+12.87 49.08%13.05
% Lenfosit ocz 47.2249.28 46.93%9.06 46.8719.04 46.30£8.32 46.37£8.31 40-75 (%)
OFZ-OCZ 46.85114.60  46.08114.80 454311520  45.20%15.18 44.83114.94
OFZ 7.29£1.36 7.21£1.46 7.2611.48 7.2611.48 7.21£1.52
% Monosit ocz 6.38£1.90 6.38%1.90 6.38%11.90 6.48%11.89 6.51£1.88 0-7.5 (%)
OFZ-OCZ 6.21£1.37 6.24%1.37 6.24%+1.37 6.24%1.37 6.29%1.38
OFZ 23.83%0.91 23.75%0.92 23.66%0.93 23.58%1.02 23.47£1.02
% RDW ocz 23.93%0.96 23.80£0.96 23.70£0.97 23.57£0.96 23.50£0.90
OFZ-0OCZ 23.57£1.00 23.43%£1.03 23.30%1.04 23.15%+1.01 23.01£1.03

Ayni stitundaki farklt harfler @ istatistiki acidan 6nemlidir (p<0.05). RD: Referans deger, *(Bilbil, 2013; Aiello & Moses, 2016).
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Tablo 2. Koyunlara oral yolla, tek doz oksfendazol (OFZ, 7.5 mg/kg), oksiklozanid (OCZ, 15 mg/kg) ve oksfendazol-
oksiklozanid kombinasyonu (OFZ-OCZ, 7.5 mg/kg-15 mg/kg) uygulandiktan sonra biyokimyasal parametreler tizetrine

etkileri (Ortalama * SS)

Table 2. Effects on biochemical parameters after oral administration of a single dose of oxfendazole (OFZ, 7.5 mg/kg),
oxyclozanide (OCZ, 15 mg/kg) and oxfendazole-oxyclozanide combination (OFZ-OCZ, 7.5 mg/kg-15 mg/kg) to sheep

(Mean * SD)
Parametre G Dag 0.saat 8.saat 24.saat 72.saat 7.giin RD*
ruplari
OFZ 2.1740.29 2154027 2154027 2164027 2154027
ALB ocz 2124026 2124027 2124027 2134028 2144028 2'717) ©/
OFZ-OCZ 225027 2204027 2204027 2.1940.26 2.1940.26
OFZ 2203148860 2244249353 2188549749 213.50+101.11 206.50+104.23
ALP OCZ 31142416542 29392416686 274.65+162.94 25865416033 241.77+142.15 6(?1/3]8)7
OFZ-OCZ 280504127.99 268.314133.88 25804413895 246.96+141.62 237.00+143.54
OFZ 14544255 14231245 14081259  13.8842.63  15.6912.57
ALT ocz 15124541 14854517 14424473 14124440 13384354 1544 (u/1)
OFZ-OCZ 16044438  1558+446 15231454 17774454 14424454
OFZ 728541277 718141169 715811173 715441173 7154+11.73
AST ocz 718141245 713841252 704241223 69.69+1214  69.73+12.76 4(?1/15)3
OFZ-OCZ 753141359  7477+13.91 745841405  73.85+1446  73.73114.52
OFZ 14004840 14314812 1462795 14924775  14.96+7.72
BUN ocz 13.0047.13 13544750 14124809 14624835 14694835 10‘2§L§mg/
OFZ-OCZ 16194887 15384871 14624833  1385+7.86  133147.76
OFZ 51124668 51234677 51924671 52464653  52.6516.64
CH ocz 531541234 531941234 529641236 53.04+1235  5338412.99 44‘9§L<)mg/
OFZ-OCZ 551541134 54351163  5404+11.80  53.96+11.82 541241176
OFZ 0.59+0.07 0.59+0.07 0.60+0.07 0.60+0.07 0.60+0.07
CR ocz 0.56+0.07 0.57+0.08 0.58+0.08 0.58+0.08 0.59+0.08 (gg/ﬁ)
OFZ-OCZ  0.59%0.07 0.58+0.05 0.59+0.05 0.59+0.05 0.60+0.06
OFZ 5.8240.72 5.8240.73 5.8840.71 5.930.69 5.95+0.69
P ocz 5.6140.63 5.68+0.71 5.7240.75 5.78+0.80 5.86+0.82 5'5‘25) ®/
OFZ-OCZ  586%0.56 5.84+0.56 5.8740.56 5.8040.56 5.9610.55
OFZ 256542343 253142337 250042326 248142313 240842293
TRIG ocz 16964880 1638881 15194732 15124725  14.9246.85 15‘4§L<)mg/
OFZ-OCZ  187347.63  17.624694 16964608  1635t572 16194576

RD: Referans deger, *(Bulbiil, 2013; Aiello & Moses, 2016).

meydana gelir (Lanusse & Prichard, 1993). OFZ ayrica daha az
aktif bir metabolit olan fenbendazol siilfona karacigerde oksi-
dize olur. Bu oksidatif adim, daha yavas ve donistimstizdiir;
bu olaya sitokrom P-450 sistemi aracilik eder (Oukessou &
Chkounda, 1997).

Oksiklozanid (OCZ) parazitlerde oksidatif fosforilasyon
zincitini kirarak etki eden salisilanid tlirevi antelmentik bir ilac-
tir (Veenendaal & De Waal, 1974). Biytik ve kiiciik ruminant
tirlerinde karaciger kelebeklerinin ergin dénemlerinin tedavisi
ve kontrolinde kullanilir (Paraud ve ark., 2009; Walley, 1960).

Veteriner sahada antelmentik kombinasyonlari evcil ve ¢ift-
lik hayvanlarinda farkli i¢ parazit tirlerine karst etki spektrumu-
nu genisletmek ve direncli nematodlara kars1 etkinlik saglamak
amactyla yaygin olarak kullanidmaktadir (Miller & Craig, 1996;
Waller ve ark., 1990). OFZ-OCZ kombinasyonu ile trematod,
cestod ve nematodlara karsi etkinlik saglayacak sekilde spekt-
rum genislediginden biytik ve kiiciik ruminantlarda parazit
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infestasyonlarinin tedavisi ve kontroliinde siklikla tercih edil-
mektedir. Bununla bitlikte veteriner sahada ruhsatlandirilmig
OFZ-OCZ mistahzarlarinda hedef tiir olarak kiicik rumi-
nantlar i¢in sadece koyun belirtildiginden; kecilere uygulanan
ilag dozu, koyunlar icin belirlenen doz tizerinden hesaplanmak-
tadir. Istenmeyen ilag reaksiyonlart dozaj rejimi ve tiir farkliligs
ile iliskili olarak ortaya ¢ikabilir ve klinik semptomlar, biyokim-
yasal ve hematolojik laboratuvar testleri ile belirlenebilir.

Biyokimyasal ve hematolojik parametreler yapisal toksik
etkilerin gbstergesi olarak kabul edilir. OFZ, OCZ ve OFZ-
OCZ kombinasyonunun koyun ve keci kaninda hematolojik ve
biyokimyasal parametrelere olan etkisi bugiine kadar bildiril-
memistir. Bu arastirmanin amact oral yolla, tek doz uygulanan
OFZ, OCZ ve OFZ-OCZ kombinasyonunun farkli saatlerde
koyun ve kecilerde hematolojik ve biyokimyasal parametreler
tizerinde herhangi bir degisiklige neden olup olmadigint deger-
lendirmektir.

(2): 108-115, 2022



Oksfendazol, oksiklozanid ve...

Tablo 3. Kegilete oral yolla, tek doz oksfendazol (OFZ, 7.5 mg/kg), oksiklozanid (OCZ, 15 mg/kg) ve oksfendazol-
oksiklozanid kombinasyonu (OFZ-OCZ, 7.5 mg/kg-15 mg/kg) uygulandiktan sonra hematolojik parametreler tizerine
etkileri (Ortalama * SS)
Table 3. Effects on hematological parameters after oral administration of a single dose of oxfendazole (OFZ, 7.5
mg/kg), oxyclozanide (OCZ, 15 mg/kg) and oxfendazole-oxyclozanide combination (OFZ-OCZ, 7.5 mg/kg-15

mg/kg) to goats (Mean £ SD)

Parametre  Ilag Gruplar 0.saat 8.saat 24.saat 72.saat 7.giin RD”
OFZ 14.28+2.03 14.01£1.91 13.92%£1.85 13.87£1.85  13.78+1.85
RBC ocz 1443175 14301195 14.27£1.98 14.20%£2.06  14.19+2.07 8-18 (x10°/uL)
OFZ-OCZ  14.07£2.21 14.15%220 14.21+2.16 14.20%£2.14  14.28%2.12
OFZ 9.88£1.46  9.83£1.45  9.75£1.40  9.75%£1.40 9.71£1.38
HGB ocz 9.93+£0.95  9.86£1.04  9.88%£1.01  9.88+1.02 9.93£0.98 8-12 (g/dL)
OFZ-OCZ 9.70£1.43  9.85£1.56  9.97£1.55 10.06£1.56  10.07£1.55
OFZ 22994750 2392590 23.71£5.77 23.70£5.77 = 23.60£5.72
HCT ocz 22.28%8.51  22.13%8.51 22.20%£8.51 22.23%8.51  22.40%8.54 21-38 (%)
OFZ-OCZ  21.43%8.34 21.88%£8.70 22.26%8.87 22.59%£9.01  22.63%£9.01
OFZ 17.90+1.37 18.05%1.51 18.01£1.51 18.08%£1.56  18.13+1.60
MCV OCzZ 17.94£1.33  18.03%1.41 18.13%1.50 18.27+1.54  18.42+1.57 16-25 (fL)
OFZ-OCZ  17.97£1.25 1817155 18.37+1.76 18.55£1.91  18.55%1.91
OFzZ 6.90£0.59  6.99£0.57  6.98%0.57  7.01%+0.60 7.04%0.61
MCH ocz 6.92+0.68  6.95£0.70  6.98%0.72  7.03+0.74 7.07%0.76 5.2-8 (pg)
OFZ-OCZ 6.8810.63  6.94£0.71  7.001£0.76  7.04%0.81 7.03£0.81
OFZ 38.80£2.17 38.98%1.84 39.01+1.84 39.01+1.84  39.03+1.84
MCHC ocz 38.6512.71  38.60%£2.71  38.58+2.70 38.5112.67  38.47%2.66 30-39 (g/dL)
OFZ-OCZ  38.61£2.37 38.50%2.35 38.39%2.33 38.206%£2.30  38.21%+2.26
OFZ 13.32£3.45 13.31+3.46  12.91£2.67 12.66+2.38  12.40+1.98"
WBC ocz 12.73£2.59  12.58+2.63  12.50£2.61 12.36+2.63  12.16%£2.70°  4-13.5 (X10°/uL)
OFZ-OCZ 13491149 13491149 1354+1.55 13.44+1.54 13.42%1.55
OFZ 8.82+1.66 ~ 8.85x1.66  8.69*1.37  8.62%1.28 8.51+1.03
Lenfosit ocz 8.20£1.82  823%1.81  8.23%+1.81 8.19+1.81 8.13£1.81 2-9 (x10°/uL)
OFZ-OCZ 8.63£1.23  872%1.29  892+1.39  8.98%1.38 9.00+1.30
OFZ 0.68+0.21  0.67+£0.22  0.65£0.18  0.63£0.18  0.61+0.17*
Monosit ocz 0.57£0.16  0.55£0.16  0.55%£0.16  0.53%0.16 0.51£0.17*  0-0.65 (X10°/uL)
OFZ-OCZ 0.69£0.16  0.69£0.16  0.68%£0.15  0.66%+0.15 0.66£0.15
OFZ 26.73£6.95  206.45%£7.25 25.99+6.82  25.4316.60  24.94£6.75°
% Graniilosit OCzZ 29.05£7.16  28.46%£7.45 28.14%7.53 27.73£7.60  27.07£7.95" %11-60
OFZ-OCZ  3279%6.34 32.13%6.74 31.16£6.49 30.35£6.50  29.89%5.81"
OFZ 68.40£7.35 68.73+7.75 (9.2517.31  69.90£7.18  70.47+7.43
% Lenfosit oCcz 66.68%£7.23  67.38%7.66 (67.73X7.75 68.23%£7.84  68.94%8.27" %50-70
OFZ-OCZ  62.40%6.71  63.0617.06 64.14£6.62  65.0526.68  65.50£5.99"
OFZ 4.87+1.05  4.82%£1.13  4.80%1.12  4.72+1.22 4.64%+1.28
% Monosit ocz 4284091  4.17£1.03  4.14%£1.03  4.05+1.04 3.9941.08 %0-5
OFZ-0CZ 4.82£0.88  4.81£0.87  4.70£0.72  4.60%0.77 4.60£0.77
OFZ 29.71£1.38  29.63£1.47  29.67t1.46 29.71+1.44  29.7611.43
% RDW ocz 29.55+1.16  29.60£1.14  29.64+1.11 29.59+1.09  29.52%1.08 %17.8-24.4
OFZ-OCZ  29.75%£1.05 29.60+1.21 29.43%+1.33 29.28%1.44  29.29+1.44

Aynt siitundaki farklt harfler (*") istatistiki acidan 6nemlidir (p<0.05).

Moses, 2016).

RD: Referans deger, *(Bilbil, 2013; Aiello &
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Tablo 4. Kegilere oral yolla, tek doz oksfendazol (OFZ, 7.5 mg/kg), oksiklozanid (OCZ, 15 mg/kg) ve oksfendazol-oksiklozanid
kombinasyonu (OFZ-OCZ, 7.5 mg/kg-15 mg/kg) uygulandiktan sonra biyokimyasal parametreler Uzerine etkileri (Ortalama +

sS)

Table 4. Effects on biochemical parameters after oral administration of a single dose of oxfendazole (OFZ, 7.5 mg/kg), oxy-
clozanide (OCZ, 15 mg/kg) and oxfendazole-oxyclozanide combination (OFZ-OCZ, 7.5 mg/kg-15 mg/kg) to goats (Mean +

SD)
Parametre G llag 0.saat 8.saat 24.saat 72.saat 7.gin RD*
ruplari
OFZ 2.3710.57 2.32%0.50 2.310.45 2.31£0.45 2.3210.45
ALB OCZ 2.391+0.33 2.39+0.33 2.42+0.31 2.43%+0.30 2.4610.30 2.3-3.6 (g/dL)
OFZ-0OCZ 2.3440.35 2.361+0.38 2.361+0.38 2.391+0.38 2.40%0.39
OFZ 340.42+374.10  293.46%£257.0  299.191261.51 273.81£195.75 266.88%£185.92
ALP OCZ 323.90+236.63  305.051203.83  318.251203.89 297.78%158.84  292.98%149.86 93-387 (u/L)
OFZ-OCZ 342.27£309.53  335.77£300.23  323.04£282.22  316.96%£276.34  307.69+£264.06
OFZ 19.85£7.56 19.92+7.53 19.31£6.49 19.731£6.21 20.19+5.73
ALT oCcz 20.30£5.85 20.5315.54 20.42£5.58 20.65£5.30 21.03£4.75 15-52 (u/L)
OFZ-0OCZ 17.50£5.69 18.00£5.48 18.35+5.23 18.77£4.79 19.0814.37
OFZ 72.351+16.44 71.041+14.48 70.81+14.01 71.23+14.61 72.35+15.05
AST OCZ 77.50£13.52 77.42+13.53 77.65113.45 77.31£13.47 78.0£13.22 66-230 (u/L)
OFZ-OCZ  74.12413.32 75.421+14.51 75.92+14.86 77.35£15.05 78.27£14.80
OFZ 13.54£6.94 12.77£6.09 12.85%6.14 13.1246.85 13.27£7.03
BUN OCZ 14.45£6.42 14.34£6.57 13.99£6.77 14.49£6.79 14.3816.71 10-28 (mg/dL)
OFZ-OCZ 13.42+6.86 14.77+8.23 15.73+8.50 16.42+8.24 16.5418.15
OFZ 70.85%31.66 66.77+24.71 65.38122.96 63.96+20.37 62.58+18.70
CH OCZ 66.761+17.44 65.30+16.73 66.26115.47 65.34114.89 64.921t14.73 62-136 (mg/dL)
OFZ-OCZ  67.73122.12 68.19122.85 68.35123.02 69.62124.06 68.921+23.80
OFZ 0.6210.11 0.61+0.10 0.60£0.09 0.61£0.10 0.61£0.10
CH OCZ 0.61£0.07 0.61+0.07 0.62£0.06 0.6220.06 0.6210.07 0.6-1.5 (mg/dL)
OFZ-OCZ 0.62£0.06 0.62£0.07 0.62£0.07 0.62%0.07 0.6210.07
OFZ 6.27+1.39 6.10£1.23 6.0+1.02 6.01£1.01 6.01+£1.01
TP OCZ 6.07£0.84 6.08%0.84 6.1310.81 6.15%0.81 6.21£0.78 6.1-7.5 (g/dL)
OFZ-0CZ 6.10£0.91 6.14£0.94 6.1510.94 6.20£0.92 6.2210.92
OFZ 13.4218.0 12.42+6.87 11.9246.61 11.92146.61 12.0£6.66
TRIG OCZ 11.63£5.66 10.90£4.91 10.98+4.86 11.2514.83 11.32+4.80 5.0-52.5 (mg/dL)
OFZ-0CZ 10.15£5.73 11.00£6.78 11.65£6.79 12.00£6.72 12.3817.0

RD: Referans deger, *(Bilbiil, 2013; Aiello & Moses, 2016).
GEREC ve YONTEM

Arastirma, 6ncesinde klinik olarak saglikli olduklart belirle-
nen, 1-3 yas araliginda, disi, Ivesi koyun (56+14 kg, n=6) ile Al-
pin keci (38%2 kg, n=0) 1kt Gzerinde gerceklestirildi. Deneme
stresince koyun ve keciler ayr1 padoklarda tutuldu. Hayvanlar
yonca otu ve konsantre yemle beslendi ve su ad libitum olarak
verildi.

Arastirma, koyun ve kegilerde uygulamalar arast 21 giin ol-
mak tizere, ¢ periyotta, capraz dizaynda gerceklestirildi. Hay-
vanlara OFZ (375 mg oksfendazol, Anadolu Ilag ve Kimya San.
A.S., Konya, Turkiye) 7.5 mg/kg dozda (Kose ve atk., 2007),
OCZ (750 mg oksiklozanid, Anadolu Tla¢ ve Kimya San. A.S.,
Konya, Tutkiye) 15 mg/kg dozda (Gokbulut ve ark., 2014),
OFZ (7.5 mg/kg) ve OCZ (15 mg/kg) kombinasyonunun tab-
let formu (375 mg oksfendazol, 750 mg oksiklozanid, Anadolu
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Ilag ve Kimya San. A.S., Konya, Tirkiye) oral yolla, tek doz
uygulandi. Uygulamadan 6nce (0.saat, kontrol) ve sonrasi 8.,
24.,72. saat ve 7. giinde kan 6rnekleri hematolojik analizler i¢in
K3EDTAl ve biyokimyasal analizler icin jelli tiiplere alindr.
Hematolojik parametreler icin alyuvar sayilart (RBC), hemog-
lobin (HGB), hematokrit (HCT), ortala-ma korptskiiler hacim
(MCV), ortalama korpiiskiler hemog-lobin (MCH), ortalama
korpiiskiler hemoglobin konsantras-yonu (MCHC), akyuvar
sayilart (WBC), lenfosit, monosit, % grantlosit, % lenfosit, %
monosit ve % eritrosit dagihim genis-ligi (% RDW) degerle-
ri kanlarin alindigy siireler i¢inde otoma-tik hematoloji anali-
zatériinde (Exigo,Boule Medical AB, Span-ga, isveg) olculda
(Kandir & Keskin, 20106). Antikoagiilan icermeyen jelli tiipler
ise serum elde etmek i¢in 3000 g’de 10 dakika santrifiij edildi
ve analize kadar -70 °C’de sakland1. Bi-yokimyasal parametre-
lerden albimin (ALB), alkalen fosfataz (ALP), alanin aminot-
ransferaz (ALT), aspartat aminotransfe-raz (AST), kolesterol
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(CH), trigliserid (TRIG), total protein (TP), kan tre nitrojen
(BUN), kreatinin (CR) parametreleri otoanalizatr cihazinda
(Zybio ZS 400, Cin) belirlendi..

Calismada tim degerler ortalamatstandart sapma (SS) ola-
rak gosterildi. Parametreler arasindaki istatistiksel farkliliklar
tek yonli varyans analizi (One-Way ANOVA) testi ile belir-
lendi. Posthoc test olarak ise Tukey testi kullanildi (IBM SPSS
23.0). P degerlerinin <0.05 olmas, istatistiki actdan 6nemli ka-
bul edildi.

BULGULAR

Koyun ve kecilere OFZ, OCZ ve OFZ-OCZ kombinasyo-
nu uygulandiktan sonra hayvanlarin genel durumlarinda higbir
istenmeyen reaksiyon gbzlemlenmemistir. Koyunlardan elde
edilen hematolojik ve biyokimyasal parametreler sirastyla Tab-
lo 1 ve 2, kegilerden elde edilen hematolojik ve biyokimyasal
parametreler sirasiyla Tablo 3 ve 4’de sunulmustur. Bu ¢alisma-
da koyun ve kegilere sirastyla 7.5 ve 15 mg/kg dozlarda OFZ,
OCZ ve OFZ-OCZ kombinasyonu uygulandiginda hematolo-
jik ve biyokimyasal parametreler tizerinde klinik olarak anlaml
bir degisiklige neden olmadig1 belirlenmistir (P>0.05).

Koyunlarda hematolojik parametreler degerlendirildiginde
zamana ve ila¢ gruplarina baglt olarak istatistiki olarak anlam
ifade etmeyen ve fizyolojik sinurlar icerisinde kalan dalgalanma-
lar izlenmistir (Tablo 1).

Kecilerde ise referans aralik icerisinde WBC ve monosit
(OCZ ile OFZ-OCZ grubu arasinda), % grantlosit ve % len-
fosit (OFZ ile OFZ-OCZ grubu ve OCZ ile OFZ-OCZ grubu
arasinda) diizeylerinde gruplar arast 7. giinde (Tablo 3) istatis-
tiksel olarak farklilik belirlenmistir (P<0.05).

Koyun ve kecilerde zamana ve ila¢ gruplarina baglt olarak
biyokimyasal parametrelerde (Tablo 2 ve Tablo 4) referans ara-
lik igerisinde istatistiksel farklilik gézlenmemistir (P>0.05).

TARTISMA

Antelmentik ilaglar, veteriner hekimlikte kemoterapotik-
ler icerisinde en sik kullanilan ilaglar arasinda yer almaktadir.
Antelmentik ilaclar icerisinde benzimidazoller, ciftlik hayvan-
larinda i¢ parazit infestasyonlarinin kontroli ve tedavisinde
yaygin olarak kullanilmaktadir. Oksfendazol, metil-5 (6)-fenil-
sulfinil-2-benzimidazol karbamat, benzimidazol antelmentik
ailesinin bir tyesidir. Fenbendazolin siilfoksit metabolitidir ve
fenbendazoliin etki spektrumunda oksfendazol 6nemli rol oy-
nar. Ayni zamanda 6n-benzimidazollerden febantel metabolize
edildiginde fenbendazol ve son olarak da oksfendazole do-
nustr (El-Makawy ve ark., 2006). Oksfendazol gruptaki diger
benzimidazollerle karsilastirildiginda gastrointestinal sistem-
den emilimini takiben maksimum kan konsantrasyonuna daha
yavas ulasir; béylece hem serum da hem de intestinal sistemde
etkili konsantrasyon diizeyini daha uzun stire koruyarak etkin-
ligini artirir (Prichard & Ranjan, 1993).

Yapilan literatiir taramalarinda ¢iftlik hayvanlarinda yaygin
olarak kullanilan OFZ ve OCZ’nin hematolojik ve serum bi-
yokimya diizeyleri tizerine etkisi ile ilgili yeterli sayida ¢aligma
bulunmadigi degerlendirilmistir. Bu sebeple, arastirmamizda

koyun ve kegilerde OFZ, OCZ ve kombinasyonunun 6neri-
len dozlarda uygulandiginda, farkli 6rnekleme zamanlarinda
hematolojik ve biyokimyasal parametrelerde meydana getirdi-
g1 degisimler incelenmistir. Elde edilen bulgulara gére OFZ,
OCZ ve OFZ-OCZnin koyun ve kegilerde farkli zaman ara-
liklarinda 6zellikle WBC, monosit, % grantlosit, % lenfosit, %
monosit degerlerinde dalgalanmalara sebep oldugu ancak bu
durumun fizyolojik sinirlar icerisinde kaldigt izlenmistir.

OFZ, 14 gin stireyle 33 mg/kg dozda Sprague-Dawley rat-
larina uygulandiginda hematolojik parametrelerde degisiklik-
lere neden olmustur. Long-Evans ratlarinda yapilan t¢ aylk
bir ¢alismada, 600 mg/kg dozda yem icerisinde verildiginde
hepatik hipertrofi, vakuolasyon ve hepatik nekroz gézlenmis-
tir. Diger patolojik degisiklikler arasinda testikiiler atrofi, sple-
nik nekroz, kemik iligi hiperplazisi kaydedilmistir. Yeme 200
mg/kg dozda kauldiginda ise sadece hafif hepatik hipertrofi
gbzlenmistit (EMEA, 2004). OFZ bit ay streyle 3000 mg/
kg, Uc ay streyle 75 mg/kg dozda diyete katilarak farelere uy-
gulandiginda, farelerin karaciger agirliklarinda artis, biyokim-
yasal degetlerde ve yag vakuolasyonunda artis tespit edilmistir
(EMEA, 2004). El-Makawy ve ark. (2006) yaptiklart calismada;
erkek Swiss farelerine sekiz hafta siireyle, disi Swiss farelerine
ise dort hafta stireyle oral yolla (gavaj), giinltik 0.01 mL dozda
OFZ uygulamiglardir. OFZ uygulanan fareler kontrol grubuyla
karsilastirildiginda karaciger, bébrek ve testislerin total protein
iceriginde istatistiksel olarak anlamli bir artis tespit edilmistir.
Ayrica OFZ uygulanan hem erkek hem de disi farelerde ALT
ve AST dizeyleri 6nemli Slgtide yuksek belirlenmistir. Codd
ve ark. (2015) Sprague-Dawley ratlara (ii¢ disi, G¢ erkek) oral
yolla 5, 25, 100 ve 200 mg/kg dozda OFZ’yi 14 gun sureyle
uygulamuglardir. Disilerde 15. ginde WBC, lenfosit, nétrofil,
monosit, eozinofil ve bazofil sayisinda doza bagli olarak dusts
belirlenmistir. Disilerde WBC duizeyindeki disiis doza bagh
olarak artmustir. Erkek ratlarda ilaca bagl olarak gériilen etkiler
cok daha az siddetli olmustur ve sadece 200 mg/kg doz gru-
bunda WBC diizeyinde dists belirlenmistir. RBC tzerinde de
etkiler kaydedilmistir ancak kaydedilen bulgu, WBC diizeyine
gbre daha az 6nemli bulunmustur. Elde edilen veriler arastir-
macilar tarafindan toksikolojik nitelikte kabul edilmemistir. Bir
baska calismada OFZ oral yolla, 0.5, 1, 3, 7.5, 15, 30 ve 60 mg/
kg dozlarda, tek sefer, 14 glin stireyle saglikli bireylere uygulan-
mustir. OFZ uygulanan 70 bireyin 40’inda anormal klinik labo-
ratuvar degerleri kaydedilmistir. Bu bulgular arasinda orta dere-
celi 16kositoz veya l6kopeni, nétropeni, eozinofili, bikarbonat
ve AST diizeyinde degisiklikler kaydedilmistir. Kaydedilen bu
veriler normal araligin disinda olmasina karsin, uygulanan OFZ
dozlarinin toksisite olusturacak diizeyde olmadigi bildirilmistir
(An ve ark., 2019). OFZ’nin toksik ve kardiyovaskiiler sistem
tzerine istenmeyen etkilerini ortaya koymak amaciyla, Beag-
le 1rki kopeklere oral yolla 0, 5, 25 ve 100 mg/kg dozda tek
sefer OFZ uygulanmistir. Hematolojik, biyokimyasal ve koa-
gtilasyon parametrelerini iceren klinik laboratuvar degerlendir-
melerinde herhangi bir degisiklik kaydedilmedigi bildirilmistir
(Lead & Deye, 2015). ki hafta siireyle 0-200 mg/kg dozda,
oral yolla OFZ uygulanan ratlarda; WBC degerinde doza bagl
olarak dusts belirlenmistir. OFZ uygulamast sonlandirildigin-
da ise degetler normale donmdustiir. Ayrica biyokimya sonug-
lart degetlendirildiginde OFZ’nin karaciger enzimleri tizerinde
hicbir etkisi olmadigt gériilmustir (Lead & Deye, 2015). Rat
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ve kopeklere iki hafta streyle 11-200 mg/kg arasinda degisen
dozlarda oral yolla OFZ uygulandiginda, yliksek dozlarda nét-
rofil sayist, hemoglobin ve hematokritte diists tespit edilmistir
(Lead & Deye, 2015).

OCZ, salisilanid grubunda yer alan sig1r, koyun ve kegilerde
fasciolosis tedavisi ve kontrolinde kullanilan bir antelmentik-
tir (EMEA, 1998). OCZ’nin glukuronid metaboliti belirlen-
mis olmasina ragmen salisilanilidlerin ¢cogunlukla metabolize
olmadig1 varsayilmaktadir (Broome & Jones, 1966). Bu meta-
bolit safrada konsantre olmasina ragmen antelmentik olarak
aktif degildir (McKellar & Kinabo, 1991).

OCZ, disi ve erkek ratlara 74, 185 ve 370 mg/kg dozlarda,
28 giin streyle giinde bir defa oral yolla (gavaj) uygulanmustir.
Yapilan bu ¢alismada hem erkek hem de disi ratlarda tiim doz
seviyelerinde hematolojik parametrelerin diizeyleri, referans
araliklar icerisinde belitlenmistir. Erkek ratlarda 185 mg/kg
doz diizeyinde AST, 370 mg/kg doz dizeyinde ise hem AST
hem de ALP yiiksek tespit edilmistit. Disi ratlarda ise 185 mg/
kg doz dizeyinde ALP, 370 mg/kg doz diizeyinde ise AST ve
ALP yiikselirken, TRIG diizeyinde azalma kaydedilmistir. Ay-
rica 370 mg/kg doz dizeyinde BUN referans aralik icerisinde
kontrol grubuna kiyasla yiiksek kaydedilmistir (Wang ve ark.,
2019). AST ve ALT nin ilgili hticre ve dokular zarar gérdiik-
ten sonra seruma salindigt bilinmektedir (Wallig ve ark., 2017).
Cogu toksikolojik calismada ALT artsi, genellikle hepatosit
hasarinin spesifik bir gostergesidir. Hepatosit hasar sirasinda
serum AST miktart artabilir. Bu artis, AST nin kastaki yitksek
aktivitesi nedeniyle spesifik degildir. Karaciger hasarinda AST
genellikle serum ALT aktivitesine paraleldir. Genel olarak AST
konsantrasyonundaki yikselme, etkilenen hepatositlerin say1-
st ile iliskilidir ve patolojik temelde lezyonun ciddiyetini veya
geri doéntstimliligini yansitmaz. OCZ’nin ratlarda ALP arti-
sina ve karacigerde toksik etkilere neden oldugu bildirilmistir
(Walley, 1966). ALP aktivitesinin artmast kolestazin bir goster-
gesidir. Ilaca baglt hepatosit nekrozu da ALP’nin aktivitesini
artirabilir (Foster, 2005). BUN, klinik tanida bébrek fonksiyo-
nunu degerlendirmek icin kullanilan bir belirtectir (Wallig ve
ark., 2017). Wang ve ark. (2019)’nin yaptiklart calismada ytiksek
doz OCZ grubunda (hem erkek hem disi) BUN diizeyinin yiik-
selmesi, bébrekte inflamasyon veya toksin tretimi nedeniyle
nefronlarda hasar meydana geldigini gosterebilir (21). Bir bas-
ka calismada Simental 1rki disi ve erkek sigirlara 0, 10, 30 ve
50 mg/kg dozda, oral yolla oksiklozanid uygulanmistir (Dong
ve ark., 2019). Arastirmacilar hematoloji ve serum biyokimya
testlerinde tedavi ile kontrol gruplart arasinda WBC, lenfosit,
RBC, HGB, MCHC, TP, ALB, AST, ALP degerlerinde bazi
onemli farkliliklar kaydetmislerdir. Ancak bu farkliliklarin doza
veya zamana bagl olmadigini, referans aralikta oldugunu ve/
veya farkliliklarin ihmal edilebilecek diizeyde oldugunu belirt-
mislerdir.

Deney hayvanlarinda yapilan ¢alismalar incelendiginde OFZ
ve OCZ’nin yliksek dozlarda hematoloji ve biyokimya sonuc-
larini etkiledigi, bu ¢alismalarin cogunda da bulgularin referans
araliklar icerisinde oldugu gortulmustir. Karaciger ve bobrek,
ila¢ etkilerine karst 6nemli ve hassas organlardir (Lin ve ark.,
2018). Serum biyokimya diizeylerinde farklilik belitflenmemest,
uygulanan dozlarda karaciger ve bébrek hasarinin olusmadigini

Ozdemir Kiitahya, Kandir;, Avci

gbstermektedir.
SONUC

Sonug olarak, koyun ve kecilere oral yolla 7.5 mg/kg OFZ
ve 15 mg/ kg OCZ, tek ve kombine olarak uygulandiginda he-
mogram ve biyokimyasal parametreler tizerine belirgin olumsuz
etkilerinin gézlenmedigi ifade edilebilir. Sunulan arastirmada
elde edilen bulgular koyun ve keciler icin OFZ, OCZ ve
OFZ-OCZ’nin 6nerilen dozlarda kullaniminin hematolojik ve
biyokimyasal parametreler tizerinde literatiir veride bahsedilen
degerlerde Ozellikle 24. saat ve 7. gin araliginda gesitli
dalgalanmalara yol actig1 gézlense de bu degerlerin fizyolojik
sinirlar icerisinde kalmasi sebebiyle g6z ard: edilebilir diizeyde
oldugu belirtilebilir.
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Francisella tularensis ABSTRACT

horse Tularemia, caused by Francisella tularensis, can exist in nature over a long period of time. The

%‘g{e . disease can bﬁ: tragsmitted by t.icks, biting flies, c.ontaminated fqod and water, and iphalation.
F. tularensis infections are particularly common in North America, Europe, and Asia. Tulare-
mia is often water-associated and affects humans and an array of animals, including domestic
animals, small wild mammals and fish. The literature about tularemia in horses is limited;

Received :29.03.2022 however, fever, dyspnea, incoordination and depression have been reported. This study aimed

Accepted :09.08.2022 to estimate the seroprevalence of E tularensis in horse herds in Turkey. A total of 109 horses,

il e iy 2 I aged 36 months and older, were randomly sampled from different regions of Turkey. The
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serum samples were tested for the presence of antibodies to F tularensis, using the Microa-
gelutination Test (MAT), which has 51% sensitivity and 99% specificity. The overall (animal),
within-herd and between-herd apparent seroprevalence values were calculated as 40.4% (95%
Correspondence: | CI = 31.6 to 49.8%), 41.1% (95 CI = 32.3 to 50.6%) and 81.8% (95% CI = 52.3 to 94.9%),
D. KARATAS YENI respectively. The Rogan-Gladen estimator was then used to correct the apparent seropreva-
(vheldmderya@hotmail.com) lence values to true seroprevalence values of 78.7% overall (95% CI = 61.3 to 97.5%), 80.2%
within-herd (95 CI = 62.5 to 99.2%), and 161.6% between-herd (95 CI = 103 to 187.7%).
The results provide useful information regarding the prevalence of tularemia in horse herds
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is hoped will attract the particular attention of veterinatians, enabling the establishment of an
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efficient control program.

This article was presented as an oral presentation at the
imascon international congress.

INTRODUCTION tick infestation. Signs of tularemia in horses appatently include
fever, shortness of breath (dyspnea), incoordination, depressi-
on, ataxia, and edema of the legs. Intense tick infestation and
seroconversion have generally been observed in horses (Otlu,
2009). Death can occur within a day. In some cases, tularemia
may be present in asymptomatic horses. Generally, animals
with the disease are treated with agent-specific antibiotics such
as streptomycin. Although it is difficult to control the disease
in horses, this can be achieved by reducing tick infestation and

rapid diagnosis and treatment. Animals that have recovered

Tularemia is caused by a nonmotile, pleomorphic, Gram-ne-
gative coccobacilli bacteria called Francisella tularensis (F tu-
larensis), and is a common zoonotic infectious disease pre-
dominantly seen in the Northern Hemisphere (WHO, 2007;
Mead, 2008). The disease is known by various names, such as
Francis disease, Ohara disease, Rabbit fever-plague, Horsefly
fever, Siberian ulcer and Hunter’s disease (Kubelkova, 2015).
F. tularensis is a resistant bacterium that can survive in cold

and humid environments for weeks; however, it is not resistant
to sunlight, high temperature or chlorination (Dikici, 2012).
Transmission may occur by inhalation, ingestion, contact with
infected animals, or via the bites of arthropod vectors (Arslan-
yilmaz,2014; CDC, 2018). Rodents (rats, mice and squirrels)
and rabbits (Lagomorpha) are the most important reservoirs
for tularemia (CDC, 2018). The existence of tularemia in she-
ep, cattle, pigs and horses was confirmed for the first time in
the USSR (Pollitzer, 1963). Observation of tularemia in these
animals led to the conclusion that Ixodes ticks, which were
prevalent from 1939 to 1941 played an interepidemic role in
the infection (Pollitzer, 1963). Tularemia is rarely reported in
horses, but its occurrence is often accompanied by a severe

To cite this article:

from the disease develop long-term immunity (Foley, 2019).

The diagnosis of tularemia can be performed with sero-
logical tests, such as the widely-used Microagglutination test
(MAT), Hemagglutination test (HA) and the Enzyme-Linked
Immuno-Sorbent Assay (ELISA). Among these, the MAT,
using a stained F. tularensis antigen, is the most common tool
for diagnosis (Arslanyilmaz, 2014).

The aim of this study was to determine the presence of
antibodies to F. tularensis in horses by MAT and thus estimate
the seroprevalence of tularemia in Turkey.
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MATERIAL and METHODS
Study design and Sanple Collection

This study was approved by the local ethical committee.
(Protocol no: 2021/17 Date: 05.11.2021 VKMAE). Blood
samples for the study were collected from 11 different regi-
ons of Turkey, between 2021 and 2022, from =36 month-old
horses, randomly selected from farms that implemented an ex-
tensive rearing system (stock farming mainly based on pasture
and meadows) (Table 1).

A total of 109 blood samples, taken from horses with no
history of vaccination against tularemia, were submitted to the
laboratory. Serum samples were obtained by centrifugation at
3000 tpm for 10 min and stored at -20 °C, pending analysis.

Microagglutination Test (MAT)

A Microagglutination Test (MAT) was used for the detecti-
on of antibodies to E tularensis in horse blood sera. MAT was
performed with an antigen prepared from a standard strain of
F. tularensis strain (NCTC 10857) (Arslanyilmaz, 2014). First,
40 pl saline buffer was put into the first well of the U-botto-
med plate. Twenty-five ul of saline was put into the next 6
wells for sample sub-dilutions. Twenty-five pl of positive se-
rum (1:160 titer) and 25 pl of saline were put into the 8" and
9" wells, respectively, for positive and negative control. Ten
pl of test serum was introduced into the first well, and 25 pl
of liquid content was transferred from the first well to the
next, continuing to the 6™ sub-dilution. Then, all of the wel-
Is, including the positive and negative controls, received 25 ul
of stained antigen and, thus, 1:10 to 1:640 sub-dilutions were
obtained. The test plate was put into a humidified box and
incubated at 37°C overnight. Agglutination of the antigen-an-
tibody complex in a net-like form, leaving a completely clear
supernatant, was considered a positive reaction. Agglutination

in a small, centrally-gathered smooth-edged form, surrounded
by light red diluents, was evaluated as a negative reaction (Ka-
ratas Yeni, 2015; Kilig, 2013).

The MAT test for I tularensis has been shown to cross
react with Brucella spp. at titers of up to 1:20 (Karatas yeni,
2015; Kilig, 2013). Therefore, in this study, horse blood serum
samples with a titer of 1:20, were subjected to the Brucella
Microagglutination Test (Kilig, 2013).

Statistical analysis

The data were statistically analyzed with the SPSS® Vet-
sion 20. MAT results were evaluated by the Chi-square test
(Preacher, 2001) and p-values smaller than 0.05 were assumed
significant. The cut-off values established by Maurin (Mau-
rin, 2020) were used for MAT sensitivity and specificity. The
case definition and subsequent serial calculations of the appa-
rent individual and mass prevalences (within-herd and betwe-
en-herd) were carried out by the method reported by Buyuk
et al. (2014). The true seroprevalence values for the animals
overall, within-herd, and between-herd were calculated using
the Rogan-Gladen estimator (Rogan, 1978).

RESULTS

Of the 109 horse blood serum examined for tularemia, 44
(40.4%) were found positive for F tularensis with a titer of
21:20. When evaluated in terms of Ftularensis seropositivity,
the p value was determined as >0.05. No statistical significan-
ce was observed among 11 different regions. The antibody titer
distribution of the serum was 1:20 in 34 sera, 1:40 in 8 sera and
1:80 in 2 sera. In the Brucella Micro-Agglutination test results,
a 1:10 titer was found in 4 samples. According to these results,
the cross-reaction cut-off values were insignificant. The ove-
rall (animal), within-herd, and between-herd apparent serop-
revalence values were calculated as 40.4% (95% CI = 31.6 to

Table 1. Sample distribution among the location and the results of the MAT survey for F. fularensis

Number of Apparent prevalence True prevalence
Number of
Location seropositive ) )
samples Estimate, % 95% CI Estimate, % 95% CI
samples
Location 1 1 - - - -
Location 2 1 1 100 20.7-100 100.7 -88-108
Location 3 1 - - - -
Location 4 2 2 100 34.2-100 198 66.5-198
Location 5 2 2 100 34.2-100 198 66.5-198
Location 6 3 2 66.7 20.8-93.9 131.3 39.5-194.6
Location 7 7 1 14.3 2.6-51.3 26.6 -0.5-100.6
Location 8 10 2 20 5.7-51 38 9.3-100
Location 9 15 12 80 54.8-93 158 107.6-184
Location 10 25 12 48 30-67 94 58.1-131
Location 11 42 10 23.8 13.5-38.5 45.6 25-75.1
Total 109 44 40.4 31.6-49.8 78.7 61.3-97.5
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49.8%), 41.1% (95 CI = 32.3 to 50.6%) and 81.8% (95% CI =
52.3 to 94.9%), respectively (Table 1).

True seroprevalence values were estimated by conversion
from the apparent seroprevalence values using the Rogan-Gla-
den estimator. The true overall (animal), within-herd, and
between-herd seroprevalence values were calculated as 78.7%

Karatag Yeni, Ak¢a

1:10 to 1:40. In a study conducted in the USA, the presence of
the causative agent in wild horses was demonstrated serologi-
cally with a rate of less than 11% (Stark, 1979). In the present
study, the overall apparent and true seroprevalence was 40.4%
and 78.7%, respectively. Although the cut-off value was taken
as 1:20, the seropositivity rate was quite close to the rate re-

Table 2. Prevalence estimates of I #ularensis among animals, within-herds and between-herds

Number Apparent prevalence True prevalence
Prevalence Number .
positive for . .
type tested Estimate, % 95% CI Estimate, % 95% CI
E tularensis
Opverall (Animal) 109 44 40.4 31.6-49.8 78.7 61.3-97.5
Within-herd 107 44 411 32.3-50.6 80.2 62.5-99.2
Between-herd 11 9 81.8 52.3-94.9 161.6 103-187.7

(95% CI = 61.3 to 97.5%), 80.2% (95 CI = 62.5 to 99.2%) and
161.6% (95 CI = 103 to 187.7%), respectively (Table 2).

DISCUSSION

Tularemia is a zoonotic disease caused by I tularensis, whi-
ch is found worldwide, including in Turkey. It is also a po-
tentially significant biological weapon. Amongst domestic ani-
mals, sheep are the primary host; however, tularemia has also
been reported in dogs, cats, pigs, and horses (Otlu, 2009; Gese,
1997; Morner, 1983). Some animals are highly susceptible to
tularemia and, if infected, usually die before . tularensis anti-
bodies have even formed. However, antibodies are detectable
in species such as cattle, sheep, dogs, pigs and horses by agglu-
tination (MAT and tube agglutination tests) techniques (OIE,
2009; Bevanger, 1988; Arata, 1973, Celebi, 2013). There are
very few studies reporting clinical and pathological presentati-
ons of tularemia in horses infected experimentally or naturally.
Generally, natural infection follows a heavy tick infestation and
courses fever, dyspnea, incoordination, depression, and sud-
den death in horses (Tokgoz, 1938; Jellison, 1958; Claus, 1959;
Cino, 2021). At autopsy, swelling and numerous necrotic foci
in the lung, the liver and the spleen and diffuse necrosis in
the intestinal lymph nodes are observed (Jellison, 1958; Cino,
2021). The existence of Tularemia in horses indicated by these
clinical and pathological symptoms was made absolute by both
the agent isolation and PCR or immunohistochemical metho-
ds (Jellison, 1958; Claus,1959; Cino, 2021).

Studies about the seroprevalence of tularemia in horses are
very limited (Celebi, 2013; Tokgbz, 1938; Jellison, 1958, Stark,
1979). Horses, which are relatively more resistant to infection
than other livestock, can develop a detectable antibody respon-
se to . tularensis and can be detected for diagnostic purposes
over a period. As a matter of fact, antibody titers decrease
over time in horses, as in sheep cases, and turn negative within
months (Jellison, 1958). The antibody titers have been repor-
ted in horses exposed to the agent or surviving between 1:10
and 1:640 (Celebi, 2013; Tokg6z, 1938; Jellison, 1958). A com-
prehensive study of the presence of E tularensis antibodies
in livestock, including horses, was conducted by Celebi et al.
(2013) in the Kars Region of Tutkey and a 50% (15/30 hotses)
seropositivity was obtained with antibody titer ranging from

ported by Celebi et al. (2013). However, the prevalence diffe-
rences between the farm horses and the wild horses may have
emerged from the geographical differences and the species
and population intensity of ticks in these habitats. Conside-
ring the highly contagious nature of tularemia in both humans
and animals, the different positivity rates of within-herd and
between-herds, which are higher than the individual prevalen-
ce, are remarkable in this respect (Table 2).

Although serological methods, especially MAT, are widely
used in the diagnosis of infections caused by such bacterial
agents, which are difficult to culture, they have some disadvan-
tages in terms of both cross-reaction possibilities with bacte-
ria of close antigenic structure similarities and low diagnostic
capabilities (OIE, 2018). Therefore, the corrected prevalence
values calculated with the Rogan-Gladen estimator provide
realistic diagnostic values that will enable us to accurately esti-
mate the prevalence of the causative agent by eliminating such
handicaps of the MAT. By its corrected version, the prevalen-
ce estimates of Il tularensis were detected at higher rates, re-
vealing the common carriage of the causative agent in horses
and their potential roles in possible transmissions.

CONCLUSION

As a result, a large-scale study representing the whole of
Turkey was conducted for the first time in horses and F tula-
rensis seropositivity was found to be high. More comprehen-
sive studies are needed to fully establish the degree of roles of
horses in the eco-epidemiology of the disease.
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ABSTRACT

In the present study, it was aimed to investigate the effectiveness of thiamine in rats with a binge
drinking model. For this purpose, a total of 21 Sprague Dawley rats were divided into three equal
groups; control, alcohol, and thiamine+alcohol groups. The thiamine+ alcohol group was given
thiamine at a daily dose of 100 mg/kg by oral gavage, starting 2 days before the alcohol admi-
nistration. Alcohol and thiamine+alcohol groups were given 3.45g¢/kg/day alcohol as 20% for 3
consecutive days. At the end of the study, while serum total bile acid, total bilirubin, and insulin
levels increased in rats in the alcohol group compared to the rats in the control group; total protein
and albumin levels decreased (p<<0.05). In the thiamine + alcohol group, LDIL-cholesterol, total
cholesterol, bile acid levels, and AST enzyme activity increased, while ALT enzyme activity and
total protein levels decreased compared to the control group (p<<0.05). There was no statistically
significant result in the values in the thiamine + alcohol group compated to the alcohol group.
It might be concluded that acutely administered thiamine supplementation had no effect on al-
cohol-induced biochemical parameter changes in binge drinking animals. In this positive effect,
studies with longer-term thiamine use may be needed.
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H. ERGIN EGRITAG  : 0000-0003-4240-4698
INTRODUCTION

It is reported that excessive alcohol consumption, which is
among the highest risk factors for mortality, is an important
predisposing agent for more than 200 diseases (O’Keefe et
al, 2014). Although most of the studies focused on chronic
alcohol consumption, the most common type of drinking es-
pecially in the young population is excessive alcohol consump-
tion (Ngandeu et al, 2018). Excessive alcohol consumption
is a concern especially in young individuals, particularly due
to neurotoxic effects (Bajac et al 20106). Binge drinking, is a
type of excessive alcohol consumption; has been defined as
the consumption of five or more units of alcoholic bever-
age in a period of approximately two hours (Wechsler et al,
1994). Binge (excessive) drinking is considered a public health
problem associated with metabolic diseases such as diabetes
and obesity. In addition, the influence of binge drinking on
glucose metabolism has not yet been fully elucidated (Naimi
et al 2003).

The effects of alcohol on glucose metabolism and insu-
lin secretion have been variously reported, depending on the
amount of alcohol consumed, type of meal, and duration of
drinking. Alcohol is metabolized in the body to acetaldehyde
and acetic acid, and these metabolites and reactive oxygen spe-
cies formed in the metabolic process can directly affect glu-
cose metabolism. It is thought that the mechanism by which
excessive drinking causes hyperglycemia is that alcohol directly

To cite this article:

inhibits glucose-stimulated insulin secretion and inhibits gly-
cogen synthesis in the liver, preventing glucose utilization by
oxidative and non-oxidative pathways. Also, although alcohol
does not inhibit the binding of insulin itself, it can cause insu-
lin resistance by causing abnormalities in intracellular signal-
ling after insulin binds to insulin receptors in peripheral tis-
sues. On the other hand, an increase in insulin secretion is also
observed due to the intracellular signalling effect of alcohol
(Jang and Eun, 2012).

Thiamine (Vitamin B1) is a necessary vitamin for all tis-
sues for the continuity of the activities of different enzymes
involved in the metabolism of carbohydrates. Thiamine is
converted to thiamine pyrophosphate (the active form of thi-
amine) by the enzyme thiamine diphosphokinase in the liver
(Bettendorff et al.,, 1996). Conversion of thiamine to its ac-
tive form is decreased, especially in liver damage as a result of
chronic alcohol consumption. In cases of thiamine deficiency,
disorders occur in the pathways in the synthesis of nucleic
acids, fatty acids, etc. in the body because thiamine is needed
for the functions of various enzymes necessary for the metab-
olism of cells (Chandrakumar et al. 2018). Three of these en-
zymes; the alpha-keto glutamate dehydrogenase, the pyruvate
dehydrogenase complexes and transketolase play important
roles in glucose and lipid metabolism. Alcohol damages the in-
testinal lining, causing disrupted thiamine absorption from the
gut. Therefore, a deficiency of thiamine may be seen in the use
of alcohol (Gastaldi et al. 1989). In addition, thiamine needs to
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be transformed into an active form in order to act as a cofac-
tor of enzymes involved in lipid and glucose metabolism. The
enzyme thiamine pyrophosphpkinase converts thiamine to thi-
amine pyrophosphate (the active form of thiamine). In exces-
sive alcohol intake, this enzyme activity is impaired, therefore,
there is a decrease in thiamine activity (Langlais, 1995). As a re-
sult of the above-mentioned mechanisms, it has been revealed
that alcohol use can be caused thiamine deficiency and, as a
result, deterioration in metabolic pathways.

This study was aimed to investigate the effect of thiamine
supplementation on changes of some serum biochemical pa-
rameters levels and serum insulin hormone levels of high alco-
hol intake 1-2 times a month, which is very common in young
population.

MATERIAL and METHODS

This study was carried out in Mehmet Akif Ersoy Univer-
sity’s experimental animal breeding and experimental research
center. (Ethical approval no: 688/2020)

Animals

Totally 21 adult female Spraque Dawley rats were used in
the study. During the study, 7 rats were housed in each cage.
Rats in plastic rat cages, at 23+2 °C of room temperature, in
a 50+10% relative humidity environment, in a 12 h light/12 h
dark cycle were fed ad-libitum. At the end of the one-week ad-
aptation period, the rats were divided into three equal groups
as control, alcohol, and thiamine+alcohol groups. The rats
were given standard rat food and regular tap water ad libitum
during the experiment. The thiamine+alcohol group was given
thiamine hydrochloride (Sigma Aldrich, Germany) at a daily
dose of 100 mg/kg by oral gavage, starting 2 days before the
alcohol administration. Alcohol and thiamine+alcohol groups
were given 3.45 g/kg/day of ethanol intraperitoneally. Etha-
nol administration to both groups continued for 3 days, and
thiamine was continued to be given to the thiamine+alcohol
group these days. In the control group, saline was adminis-
tered intraperitoneally on the days given alcohol. At the end
of the 5th day, blood samples were collected from the animals
for biochemical analysis, and euthanasia procedures were per-
formed.

Collection of Samples

At the end of the experiment, all rats in the study were
collected blood by cardiac puncture under general anesthesia
(thiopental anesthesia, 40 mg/kg) and the rats were sacrificed
by cervical dislocation. Blood samples were centrifuged at
3000 rpm for 15 minutes for obtaining serum samples. Serum
samples were stored at -20 "C until the analysis.

Biochemical Analysis

The analysis of biochemical parameters (Glucose, tri-
glycerides, total-cholesterol (C), high density lipoprotein-cho-
lesterol (HDL-C), low density lipoprotein-cholesterol (LDL-C),
alanine aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP), bile acid, total protein, to-
tal bilirubin, albumin) of blood serum samples were done with

an autoanalyzer (Randox-Monaco, England) and were carried
out with the spectrophotometric measurement method.

Serum Insulin Hormone Analysis

Insulin hormone levels in blood serum samples were mea-
sured with a microplate reader (Biotek-Epoch, USA) at 450
nm wavelength using the ELISA method using a commercial
kit (BT-Lab, China) according to kit procedures.

Statistical Analysis

Firstly, a normality test was applied to determine whether
the data were parametric or nonparametric. Since the number
of data in each group was <30, the results were interpreted
according to the Shapiro-Wishlk test in the normality test. In
this case; since p>0.05 for glucose, triglycerides, total choles-
terol (C), HDL-C, ALT, AST, bile acid, total protein, albumin,
and insulin variables, these variables show normal distribution
within the three groups. Since p<0.05 in the thiamine group
for the LDL-C variable, the thiamine group for the ALP vari-
able, and the thiamine group for the total bilirubin variable, it
does not show a normal distribution for these thiamine groups
but control and alcohol groups show normal distribution. In
this case, one-way anova was applied to the normally distrib-
uted variables. While the thiamine group did not show normal
distribution, the nonparametric kruskal wallis test was applied
for 3 variables.

RESULTS

At the end of the study, while serum total bile acid, total
bilirubin and insulin hormone levels increased in rats in the
alcohol group compared to the rats in the control group; to-
tal protein and albumin values decreased (P<0.05). In the thi-
amine + alcohol group, LDL-C, total-C, bile acid levels and
AST enzyme activity increased, while ALT enzyme activity and
total protein levels decreased compared to the control group
(P<0.05) (Table 1). In addition, there was no significant dif-
ference between the groups in serum glucose, triglycerides,
HDL-C values and ALP enzyme activity (Table 1).

DISCUSSION

Chronic or acute alcohol consumption is known to damage
various organs (Dguzeh et al., 2018). Since 95% of the alcohol
consumed is metabolized in the liver, it has been proven that
liver damage due to chronic and acute alcohol consumption is
caused by the change in oxidative and energy metabolism in
the liver (Lieber, 1997). These free radicals can damage numer-
ous cellular components, primarily nucleic acids, lipids, and
proteins. In this way, it contributes to the formation of many
diseases, including alcoholic liver disease, by causing oxidative
damage (Ward et al., 1989). There are agents that eliminate the
harmful effects of oxidants and are described as antioxidants.
While some of these agents are produced in the body endog-
enously, some of them must be taken exogenously from the
diet (Bouayed et al., 2010). Vitamin B1, named as thiamine,
belongs to the class of water-soluble vitamins that acts a signif-
icant role in energy metabolism, especially from carbohydrates
(Portari et al., 2016). On the other hand, thiamine interacts
with free radicals and hydroperoxides, preventing lipid perox-
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Table 1. Serum biochemical parameters and serum insulin hormone levels.

Parameters Control

Alcohol

Thiamine+Alcohol

Glucose (mg/dL)

Triglycerides (mg/dL) 63.12£295¢*
Total Cholesterol (mg/dL) 64.86 £ 2.73*
HDL-C (mg/dL) 2517 +£0.70
LDL-C (mg/dL) 27.06 £2.29*
ALT (U/L) 95.60 £ 7.25*

AST (U/L) 127.85 + 26.51

ALP (U/L) 318.33 £ 6.28*

Bile Acid (umol/L) 109.36 £ 6.91*
Total Protein (g/dL) 7.23£0.12°
Total Bilirubin (mg/dL) 0.04 £0.01*
Albumin (g/dL) 3.831£0.18*
Insulin (umol/L) 2.05 £ 0.27

27255+ 11.93*

279.17 £ 19.96*

58.71 = 7.06 *
69.43 £ 1.98
21.83 £ 1.51°
35.85 247 ®
78.75 £ 5.89

221.35 + 1443
204.83 + 19.68*

131.50 £ 5.69"
6.59 £ 0.20°
0.09 £0.02°
3.08 £ 0.05"
2.54 £ 0.29

281.73 + 21.18*
66.37 +7.02*
75.59 + 2.36"°
23.17 £ 0.98*
33.80 £ 2.13°
71.64 £ 536"

252.63 £ 36.58 *

257.33 £ 60.51*
132.18 £ 5.12°

6.25 = 0.08"°
0.09 £ 0.01*
293+ 0.06"
2.44 +0.26°

idation and free radical oxidation in the liver (Lukienko et al
2000). Thiamine supplementation is used in thiamine deficien-
cy, which is seen especially in alcoholics, due to poor eating
habits and decreased absorption in the intestines (Lemos et al.,
2005, Tallaksen et al., 1993).

In this study, we aimed to research the effects of thiamine
treatment against the deterioration in some serum biochemi-
cal parameters and insulin secretion caused by acute alcohol
administration in rats, an experimental model that produces
effects similar to the effects caused by excessive alcohol inges-
tion in humans.

There are studies showing that acute alcohol consumption
has no effect on blood glucose levels in humans (Schrieks et
al., 2015; Steiner et al 2015). Indeed, a meta-analysis study
showing alcohol consumption (10-70 kg/day) has no effect of
in healthy individuals also supports this result (Schrieks et al.,
2015). A cohort study shows that binge drinking causes high-
er fasting plasma glucose levels in men compared to women.
Again, in the same study, it was reported that the highest blood
glucose level associated with alcohol consumption among
women aged 16-43 was in women aged 43 years (Nygren et al.,
2017). On the other hand, in a study with rats, healthy and di-
abetic rats were given alcohol for 30 days. It has been reported
that alcohol administration significantly increased blood glu-
cose levels in diabetic rats, but there was no significant change
in the healthy group (Shanmugam et al., 2011). In the current
study, no significant change was observed in the blood glucose
levels of healthy rats in which the binge drinking model was
created (Table 1).

In one study, mice were administered with a chronic and
binge drinking protocol, and compared with the control
group, the alcohol group had a significant increase in serum
activities of alanine aminotransferase (ALT), triglycerides, and

LDL-C (Liu et al., 2014). It is well established that binge drink-
ing is associated with an increase in LDL-C of approximately
10%, with an increased risk of atherosclerosis (Wood et al.,
1998). In the current study, serum total cholesterol and LDL
cholesterol increased after the binge drinking protocol. In a
cohort study conducted by Al-attas et al (2014), it was reported
that total cholesterol values decreased in individuals with and
without diabetes who were given thiamine supplementation
for 3 months. In a study on rats with diabetes, it was report-
ed that thiamine supplementation reduced plasma cholesterol
and triglyceride levels. Thiamine had no effect on HDL-C in
these rats (Babaei et al, 2004). In the current study, while total
cholesterol levels increased, LDL-C decreased in animals given
thiamine (Table 1).

In a study, serum protein and albumin levels were signifi-
cantly higher in non-drinkers compared to moderate or heavy
drinkers. Heavy drinkers had significantly lower serum protein
and albumin levels than moderate drinkers. In addition, heavy
and moderate drinkers have significantly higher total and di-
rect bilirubin levels than non-drinkers (Ebuehi and Asonya,
2007). Another study also reported that acute consumption of
alcohol increases serum bilirubin levels in humans (O’Malley
et al., 2015).

Indeed, in our study, serum protein and albumin levels were
decreased and the total bilirubin levels were increased in the
alcohol group according to control group. However, in the
current study, thiamine administration did not significantly af-
fect total protein, albumin, and total bilirubin values (Table 1).

In Ebuehi and Asonya (2007)’s study, serum AST, ALT, and
ALP activities were significantly lower in control group than in
moderate or heavy alcohol drinkers. The AST, ALT, and ALP
enzyme activities of heavy drinkers were significantly higher
than those of moderate drinkers. The predominance of AST
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enzyme activity over ALT enzyme activity in alcoholic liver
disorder was first studied in 1967 and the importance of a high
AST/ALT ratio for the alcoholic liver disorder was reported.
(Harinasuta, 1967). It has been reported that a decrease in he-
patic ALT activity is among the causes of the high AST/ALT
ratio in alcoholic liver disease (Maltoff et al., 1980). In the cut-
rent study, ALT enzyme activity decreased and AST enzyme
activity increased, and the AST/ALT ratio increased in the
alcohol group (Table 1). In the study of Portari et al. (2013),
administration of thiamine to rats administered alcohol caused
a decrease in serum ALT and AST enzyme activities. In the
current study, while increased AST enzyme activity was ob-
served in the thiamine group, ALT enzyme activity decreased

(Table 1).

On the other hand, it has been reported that alcohol intake
increases serum bile acid levels in some studies (Donepudi
et al., 2017; Manley and Ding, 2015). In the current study, it
is seen that elevated bile acid levels in the alcohol and alco-
hol+thiamine group compared to the control group (Table 1).
The role of bile acids in glucose metabolism also have been
supported by a correlation between altered serum/plasma bile
acid levels in metabolic changes such as obesity. Studies have
shown that increased serum/plasma bile acids levels impair
insulin sensitivity (Syring et al, 2019). As a matter of fact, it
has been reported that serum bile acid levels are increased in
insulin-resistant rats and mice (Shapiro et al, 2018).

Many studies show that acute alcohol consumption increas-
es plasma insulin concentration, while alcohol acutely decreas-
es insulin-stimulated glucose uptake in the whole body (Yki
et al., 1988; Avogaro et al., 1996). There are studies showing
that acute overdose of alcohol also causes insulin resistance
in rats (Spolarics et al., 1994; Dhillon et al., 19906). Indeed, in
our study, it was observed that an overdose of alcohol had
higher insulin levels than healthy animals, but it did not affect
the serum glucose level, and there was insufficient insulin ac-
tivity (Table 1). On the other hand, in order to investigate the
protective effect of thiamine, insulin levels decreased in the
alcohol group to which thiamine was administered, although it
was not statistically significant compared to the alcohol group.

CONCLUSION

In rodents with a binge drinking pattern, serum biochem-
ical values are adversely affected, as in humans who drink
heavily. In addition, it has been observed that the administra-
tion of thiamine vitamin, which is deficient in alcohol use and
metabolic disorders occur due to this deficiency, during and
before the acute use of alcohol has no effect on the changing
biochemical parameters. Therefore, longer-term studies may
be needed to determine the effects of thiamine on alcohol use.
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ABSTRACT

The first examples of biography studies carried out within the scope of research on the history of
veterinary medicine in Turkiye were given by Muzaffer Bekman, and these examples were continued
with the efforts of Prof. Nihal Erk and Prof. Ferruh Dinger. These studies, which are also given im-
portance by later academicians in the field of veterinary medicine, are carried out both in the style of
necrology and in the style of scientific biography, after the retitement or death of the professionals
serving their profession. In this study, the scientific life stories of Ord. Prof. Salih Zeki Berker, Prof.
M. Tevfik Baser and Prof. Burhanettin Oktem are discussed. The main material of the study consist-
ed of the personnel files in the Archives of the Dean’s Office of the Ankara University Faculty of
Veterinary Medicine, and the first-hand sources obtained from the Biography Archive of the History
of Veterinary Medicine and Deontology Department. In addition, various books and journals in the
Library of the Department were also used. The data obtained were evaluated within the methodology
of history and transferred to the text in chronological order. Ord. Prof. Salih Zeki Berker, Prof. M.
Tevfik Baser and Prof. Burhanettin Oktem’s academic stages, contributions to education, profes-
sional services, publishing activities and the traces they left on their colleagues are revealed. Thus,
it is aimed both to contribute to the veterinary medicine biography archive and to introduce these
valuable professionals to new generations.

Turkiye’de veteriner cerrahi alanindan 6ncii ii¢ akademisyen

(074

Turkiye’de veteriner hekimligi tarihi arastirmalari kapsaminda gerceklestirilen biyografi calismalarinin
ilk 6rnekleri Muzaffer Bekman tarafindan verilmis, bu calismalar Prof. Dr. Nihal Erk ve Prof. Dr.
Ferruh Dinger’in ¢abalariyla devam ettirilmistir. Veteriner hekimligi tarihi alaninin sonraki akademisy-
enlerince de 6nemsenen bu ¢alismalar, meslegine hizmet veren meslek biiyiiklerinin emekliliklerinin ya
da vefatlarinin ardindan hem nekroloji tarzinda hem de bilimsel biyografi yazimi tarzinda stirdiiriilme-
ktedir. Bu ¢aligmada Tirkiye’de veteriner hekimliginde cerrahi alaninin 6nde gelen isimlerinden olan
Otd. Prof. Salih Zeki Berker, Prof. Dr. M. Tevfik Baser ve Prof. Dr. Burhanettin Oktem’in bilim-
sel yasam 6ykiileri ele alinmistir. Caligmanin ana materyalini, Ankara Universitesi Veteriner Fakiiltesi
Dekanlik Arsivinde yer alan Personel Ozlitk Dosyalart ve Veteriner Hekimligi Tarihi ve Deontoloji
Anabilim Dal1 Biyografi Arsivinden saglanan ilk elden kaynaklar olusturmustur. Bunun yani sira Ana-
bilim Dali Kitiiphanesinde yer alan gesitli kitap ve dergilerden de yararlamlmistir. Elde edilen veriler
tarih metodolojisi i¢erisinde degerlendirilerek kronolojik sira ile yaziya aktarilmistir. Ord. Prof. Salih
Zeki Berker, Prof. Dr. M. Tevfik Bager ve Prof. Dr. Burhanettin Oktem’in akademik asamalari, egi-
tim-6gretime yaptiklart katkilar, mesleki hizmetleri, yayin faaliyetleri ve meslektaslarinda biraktiklars
izler ortaya koyulmustur. Béylece hem veteriner hekimligi biyografi arsivine katki saglamak hem de bu
degerli meslek biiytklerimizin yeni nesillere tanitilmast amaglanmistir.

INTRODUCTION

allel with this process (Godlewsky et al., 18406). Godlewsky,
Dubroca, Lewis, Hiiseyin Husnii, Dezutter, Yusuf Ziya, Necip

In the Ottoman period, treatments and practices related to
veterinary medicine were applied with folkloric methods with-
in the framework of master-apprentice relationship before
1842, and after the establishment of the Military Veterinary
School, the field of surgery, which is one of the most import-
ant elements of veterinary medicine, began to develop in par-

Riza Zobo and Hayreddin at the Military Veterinary School;
Mehmed Ali, Yusuf Ziya, Martel, Abdullah, Hayreddin and
Salih Zeki at the Civil Veterinary School (1889); Yusuf Ziya,
Mustafa Santur, Salih Zeki, M. Tevfik and Burhanettin at the
Higher Veterinary School (1921) which was established with
the merge of Military and Civil Veterinary Schools, made ef-

'Additional Law to the Universities Law No. 5234, Official Gazette dated 07.07. 1948 and numbered 6951.

*Universities Law No. 4936, Official Gazette No. 6336, dated 18.06.1946.
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forts to develop this field both with the works they prepared
and the courses they taught (Bekman, 1940, Tuzdil, 1955, Erk
& Dinger, 1970).

After the establishment of the Republic of Tirkiye in
1923, the education, which was interrupted during the war
years, was among the most prominent development plans of
the new Tirkiye, and the Higher Agricultural Institute (HAT)
was established with modern facilities in Ankara in 1933 upon
the principle that veterinary medicine and agriculture are the
cornerstones of the country’s economy (Tizdil 1955). With
this breakthrough, the Higher Veterinary School in Istanbul,
with all its staff and equipment, was transferred to Ankara as
a “faculty” (Bekman 1940, Tuzdil 1955). “Institute of Exter-
nal Diseases Clinic” within the institute system in HATI contin-
ued its activities with Max Gebhardt, Ludwig Lutz, Salih Zeki
(Berker), M. Tevfik (Baser), Burhanettin (Oktem), Bekir Sitki
(Artun) (Erk, 1961).

In 1948, after HAI Veterinary Faculty was engaged to An-
kara University (AU), which was established in 19462 the unit
continued its activities with the academic staff including Ord.
Prof. Salih Zeki Berker, Prof. Tevfik Baser, Prof. Burhanettin
Oktem, Prof. Bekir Sitki Artun, Asst. Hiiseyin Erk and Asst.
Selim Tolkun. From 1933 to May 2022, a total of 30 faculty
members took part in the Ankara University Faculty of Vet-
erinary Medicine (AUFVM) Department of Surgery (Anony-
mous, 2022).

Biography studies have a special place and importance in
the field of veterinary medicine history (Kiciikaslan & Yer-
likaya, 2016). The first examples of biographical studies car-
ried out within the scope of research on the history of veter-
inary medicine in Turkiye were given by Muzaffer Bekman,
one of the leading names in the field (Basagac&Oztiirk, 2003).
These studies were continued with the efforts of Prof. Nihal
Erk and Prof. Ferruh Dinger and gained momentum with the
works of other academicians who joined the field in the fol-
lowing years. Various articles are published both in the style
of necrology and in the style of scientific biography, after the
retirement or death of the professionals serving their profes-
sion. The tags of these articles are reported in the bibliogra-
phy source prepared by Kiigiikaslan and Yerlikaya (Kigtkaslan

&Yerlikaya, 2016). This study was carried out to contribute to
the veterinary medicine biography archive by examining the
scientific lives of Ord. Prof. Salih Zeki Berker, Prof. M. Tevfik
Baser and Prof. Burhanettin Oktem.

MATERIAL and METHODS

The main material of the study was the Personnel Files
of the AUFVM Dean’s Archive. In addition to the first-hand
sources from the Biography Archive of the AUFVM Veteri-
nary History and Deontology Department, various books and
journals in the Department’s Library were also used. The data
obtained were evaluated within the methodology of history
and transferred to the text in chronological order.

RESULTS
Ord. Prof. Salily Zeki Berker

Salih Zeki Berker (Figure 1) was born in Trabzon in 1886.
His father is Ahmet Saban, who is engaged in trade, and
his mother is Zehra. He completed his primary, secondary
and high school education there. He graduated from Istan-
bul Higher Civil Veterinary School (Istanbul Miilkiye Baytar
Mekteb-i Alisi) in 1908, which he entered with an exam in
1904 (Nebioglu, 1962). After working as a veterinarian for
a while in the districts of the Rumeli-Kosovo province, he
passed the exam set by the Ministry of Agriculture in 1909
and was among the 10 veterinarians sent to Europe for surgery
specialization. After two years of specialization training in the
field of surgery at the Alfort Veterinary School in France, he
returned to his homeland in 1911 and joined the school staff.
The “fenn-i vilade” (reproduction science) courses, which were
taught within surgery courses, were assigned to Salih Zeki in
1911 (Tiizdil, 1955, Oktem, 1963). Salih Zeki , who joined the
Balkan War in 1912, was discharged at the end of the war and
was appointed as a surgical assistant at the Civil Veterinary
School in 1913, he also participated in World War I in 1914.
Salih Zeki was awarded the War Medal and Order of the Med-
jidie for his military services (Anonymous, 1969).

After the Military and Civil Veterinary Schools were merged
into the Higher Veterinary School in 1921, Salih Zeki became
the school principal by election for the first time in 1923 and

Figure 1. Ord. Prof. Salih Zeki Berker

MAE Vet Fak Derg, 7(2): 126-136, 2022



continued this duty until 1928 (Anonymous, 1969). In this
school, Salih Zeki was appointed as a lecturer of fenn-i vilade-i
baytari (veterinary obstetrics), emrazz hariciye-i ummumiye ve hususi-
ye (general and special surgery), ameliyat-1 cerrahiye (operational
knowledge), fenni nalbandi (orthopedics), emraze mevagi (rumi-
nant diseases) courses (Oktem, 1963).

Table 1. Articles of Salih Zeki Berker

Yerlikaya, Kiiciikaslan

With the establishment of the Higher Agricultural Institute
in Ankara in 1933, the Higher Veterinary School in Istanbul
was transferred to Ankara as a “faculty”. Salih Zeki was trans-
ferred to the HAI Veterinary Faculty “Seririyyit-: Cerrabiye En-
stitrisi” (Institute of External Diseases Clinic) as an associate
professor (29.10.1933) (Anonymous, 1934). Salih Zeki Berker

Ineklerde Romatizmanin Seri Tedavisi. Baytari Mecmua, 1(1): 17-19, 1339 (1923).
Osteomalasi ve Seraiti Husult. Baytari Mecmua, 1(2): 59-63, 1339 (1923).
Da-i Distom-u Kebedi’nin (Kelebek Hastaligl) Tedavi-i Safi-si. Baytari Mecmua, 1(7): 219-224, 1339

(1923).

Gebelik Esnasinda ve Dogurma Zamaninda Disi Hayvanlara Yapilmast Lazim Gelen Muamele ve Thti-

mam. Baytari Mecmua, 2(3): 77-83, 1340 (1924).

Vaz’t Hamil Etmis Olan Disi Hayvanlara ve Nevzata Yapilmast L.azim Gelen Ihtimam. Baytari Mecmua,

2(4): 110-117, 1340 (1924).

Ineklerde Akametin Esbabi ve zalesi Careleri. Baytari Mecmua, 2(2): 33-42, 1340 (1924).
Yeni Dogan Hayvanat Yavrularina Karst Yapilmast Icab Eden Thtimdmat ve Emzirme Ustilleri. Baytari

Mecmua, 2(5): 144-151, 1340 (1924).

Hayvanat Yavrularina Yapilmast Lizim Gelen Thtimdmattan Sun’i Emzirme Usdlleri. Baytari Mecmua, 2(6):

173-180, 1340 (1924).

Hayvanat Yavrularina Yapilmast Lazim Gelen Thtimamattan Siitten Kesme Yahut Fetam. Baytari Mecmua,

2(8): 243-248, 1341 (1925).

(M. Halit ve Samuel ile) Distomatozun Safi Devasinin Memleketimizde Imal ve Istihzari Hakkinda Mekte-
bimizde Yapilan Tecriibeler ve Netaici. Baytari Mecmua, 2(10): 306-317, 1341 (1925).

Kuzularda Da-i Felc-1 Halfi. Baytarl Mecmua, 2(12): 359-362, 1341 (1925).

Koyunlarda Miivellid-i Kayh-1 Intanat. Baytari Mecmua, 3(1): 8-13, 1341 (1925).

Humma-i Acul’'un Esbab ve Mihanikiyet-i Husalii. Baytari Mecmua, 3(6):168-176, 1926.

Hayvanatta Gebeligin Alaimi ve Tanilmasi. Baytari Mecmua, 3(11): 335-342, 1926 ve 3(12): 364-372, 1926.
Adem-i Tahalliis’tiin Tedavisi. Baytari Mecmua, 4(4): 97-1006, 1926.

Vaz’t Hamilden Evvelki Felc-i Halfi. Baytari Mecmua, 4(5-6): 146-149, 1926.

Burun-Meri Sondastyla Beygitlere Tla¢ Icirmek. Baytari Mecmua, 7(4): 97-101, 1929.

Hayvanlarda Thsa. Baytari Mecmua, 7(8): 225-232, 1930.

Kisrak ve Inekte Gebeligin Erkenden Teshisi (Ceviri). Baytari Mecmua, 7(10): 297-305, 1930.

Ihsa’ya Dair Bir Miisahade. Baytari Mecmua, 7(10): 310-311, 1930.

Kisrak ve Ineklerde Akametin Esbabi ve Tedavisi. T. Vet. Hekiml. Detn. Derg, 5: 13-17, 1931 ve 6: 74-79,

1931 ve 7: 28-34, 1932.

Epidiiral Iptal-i His. T. Vet. Hekiml. Dern. Derg,, 9: 7-17, 1932.
Harp Cerrahisi. T. Vet. Hekiml. Dern. Derg,, 11(11): 9-15, 1942.
Kastrasyon Arizalarindan Beygirin Kastrasyon Hemophilie’si. T. Vet. Hekiml. Dern. Derg., 16(11): 21-24,

1940.

Kisrakta Kisirlik. T. Vet. Hekiml. Dern. Derg., 18(25):14-21 1948.
Tolkun S ile), Yeni Bir Anestezik “Anovenol-K”. T. Vet. Hekiml. Dern. Derg., 22, 66-67, 67-71, 1952

Apart from his duties at the school, Salih Zeki founded the
“Ettiba-y: Baytariye Mubadenet Cemiyeti” in 1927, which forms the
basis of today’s Turkish Veterinary Medical Society. Berker was
an active member of the Turkish Veterinary Medical Society
and had many professional articles in the society’s journal. In
addition, Salih Zeki undertook important duties as a manag-
er and specialist in Fatih Animal Hospital’ until 1931, which
was established in Istanbul in 1927 (Anonymous, 1933, Kural,
1938).

was promoted to professoriate in 1936 and was awarded the
title of ordinary professor (distinguished professor) in 1944
(Etk & Dinger, 1970).

The divisions that were in the form of “institutes” since
the establishment of HAI were converted into “departments”
(kiirsii) at the beginning of 1952. In this context, Ord. Prof.
Salih Zeki Berker was brought to the management of the First
Surgery Department and Clinic*”. Berker, who speaks French
and Ottoman languages, conducted many studies in his field
in Italy, France, Switzerland, Netherlands, Germany, England,
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Table 2. Books of Salih Zeki Berker

Emraz-1 Mevasi, Lcilt, Hilal Matbaasi, Istanbul, 304 s, 1342 (19206)

Emraz-1 Mevasi, I1. cilt, Hilal Matbaasi, Istanbul, 304 s, 1342 (1926).

Fenn-i Vilade-i Baytari, Hilal Matbaast, Istanbul, 396 s, 1928.

Gebe Hayvanlara Hentiz Dogurmus Olanlara ve Dogan Yavrulara Yapilmast Lazim Gelen Tedbirler,

Sanayii Nefise Matbaasi, Istanbul, 32 s, 1928.

Ehli Hayvanlarin Cerrahl Hastaliklar, 1. cilt, Sanayii Nefise Matbaast, Istanbul, 712 s, 1931
Ehli Hayvanlarin Cerrahi Hastaliklari, 1. cilt, Necmi Istiklal Matbaast, Istanbul, 877 s, 1932.

Nalbantlik, Maarif Basimevi Istanbul, 209 s, 1939.

Ehli Hayvanlarin Cerrahl Hastaliklar, 1. cilt, YZE, Ankara, 248 s, 1939.

Ehli Hayvanlarin Cerrahl Hastaliklary, 11. cilt, YZE, Ankara, 211 s, 1940.

Ehli Hayvanlarin Dogum Bilgisi, YZE, Ankara, 265 s, 1943.

(Artun BS ile) Ehli Hayvanlarin Di1s Hastaliklart Klinik Teshisi, YZE, Ankara, 91 s, 1945.

(Oktem B ile) Evcil Hayvanlarin G6z Hastaliklart, Ders Kitabt No: 36, YZE, Ankara, 111 s, 1946.
(Oktem B ile) Genel Sirurji, I. baski, AU Basimevi, Ankara, 396 s, 1956.

(Oktem B ile) Genel Sirurji, II. baski, AU Basimevi, Ankara, 429 s, 1956.

Hungary and Bulgaria (Nebioglu, 1962). The list of Salih Ze-
ki’s works is presented in Table 1 and Table 2.

Ord. Prof. Salih Zeki Berker retired from the age limit in
1956, as he turned 70 years old. Berker, who served the pro-
fession of veterinary medicine for 53 years and nine months,
died on March 30, 1970 in Istanbul due to a set of ailments.

Prof. M. Tevfik Baser

Mehmet Tevfik Baser (Figure 2) was born in Izmir in 1893°,
He completed his primary and secondary education in Izmir
in 1911 and enrolled in the Miilkiye Baytar Mektebi Alisi (Higher
Civil Veterinary School) in the same year. While he was still a
student, he was drafted into the military as a veterinary reserve
officer candidate in 1914 due to the outbreak of World War
I". Having served in the Thrace, Syria, Anatolia, Iran and Iraq
fronts, M. Tevfik was discharged from the military in 1918
with the rank of lieutenant. M. Tevfik returned to veterinary
school after completing his military service and graduated in

1920. Afterward, he worked as a Municipal Veterinarian in Is-
tanbul for two years (17.08.1923-14.03.1925). M. Tevfik went
to France Alfort Veterinary School in 1925 under the Ministry
of Agriculture initiative and completed his Ph.D. in surgery in
1928°. After returning home, he was appointed as the Chief
of Surgical Diseases at Istanbul Higher Veterinary School
(07.11.1928-25.06.1937)%. Baser completed his habilitation
work on surgical hernias’ in 1937 and was awarded the title of
second-class associate professor in 1937 and first-class asso-
ciate professor in 1939'!"'2. Continuing his academic studies,
Baser was promoted to second-class professoriate in 1941 and
first-class professoriate in 1945,

Prof. M. Tevfik Baser provided many services related to his
profession both inside and outside the faculty throughout his
academic life. He worked in Karacabey Stud Farm about sur-
gical diseases seen in mares'” and was among the members of
the committee formed for the race determination of Thot-
oughbred Arabian horses'. Prof. M. Tevfik Bager was in the

Figure 2. Prof. M. Tevfik Baser

*Fatih Animal Hospital, which was established on 22.04.1927 as a subordinate of Istanbul Fatih Municipality, was established to treat the animals of the municipality and the

sick animals of the people free of charge.

“Decision of the AU Senate dated 15.01.1952 and numbered 661.
*Decision of the AU Senate dated 15.01.1952 and numbered 661.
Personnel Files of Prof. M. Tevfik Baser, AUFVM Dean’s Archive.

"Letter dated 19.04.1945 and numbered 193 sent to HAI Rectorate by HAI Veterinary Faculty Surgery Institute.
The letter dated 18. 11.1948 and numbered 1231 sent by the AU Rectorate Personal Affairs Directorate to the Deanery of AUFVM.
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Yerlikaya, Kiiciikaslan

Trakya’da Thsa. Baytari Mecmua, 7(1): 2-14, 1929 ve 7(2): 47-54, 1929 ve 7(3): 77-78, 1929 ve 7(4): 118-

128, 1929.

Yaralarin “Lactoserum’” la Tedavisi. Baytari Mecmua, 7(3): 72-77, 1929.
Laypzik Cerrahi Enstitistinde Meslektaslarimizdan Saip Ali Beye. Baytarl Mecmua, 7(6): 171-178, 1930.
(Aysoy S ile), Autohaemotherapie’nin G6z Hastaliklarina Tatbiki. Baytari Mecmua, 7(9): 262-266, 1930

ve 7(10): 311-313, 1930 ve 7(11): 346-351, 1930.

Tektirnaklilarda Ugiincii Falanksin Istihsali. YZE Dergisi, 1(1): 239-246, 1943.

Table 4. Books of M. Tevfik Baser

Ehli Hayvanlarda Karin Fitki. YZE, Ankara, 43 s, 1939.

Fenni Nalbantlik kisim 1, Talebe Ders Kilavuzu (Roto), Say1 89, 1940.
Fenni Nalbantlik kistm 2, Talebe Ders Kilavuzu (Roto), Sayt 61, 1940.
Ayak Ameliyeleri, Talebe Ders Kilavuzu (Roto), Sayt 104, 1941.

Hayvanlarda Koterizasyon, YZE, Ankara, 85s, 1943

management of the Second Surgery Department® (1952) and
Obstetrics and Gynecology Department'” (1957). He also
managed various administrative duties such as senate, com-
mission and jury memberships'®'**. Baser, in addition to his
assignments in homeland, went to Italy, Switzerland, France,
England and Germany and conducted numerous studies in his
field****. The list of works by M. Tevfik Bager is presented
in Table 3 and Table 4. Baser, who has a special interest in
equestrian sports, especially horse racing, and is knowledge-
able about the special treatment methods of racchorses as
well as the administration of horse races, served as a Principal
Member of the Jockey Club of Tirkiye in 1959. He served in
this field for more than 30 years and became a member of the
Supreme Council of Commissars (Anonymous, 2022, Tolkun,
1960, Tolkun, 1969). Prof. M. Tevfik Baser passed away on
26.09.1960 in the hospital where he was admitted with the di-
agnosis of myocardial infarction and heart failure in Istanbul
after 42 years and 6 months of professional life***.

Prof. Burhanettin Oktem

Burhanettin Oktem (Figure 3) was born in Istanbul in 1904.
His father is Police Captain Ibrahim. He completed his pri-
mary education in Istanbul and Izmit, his secondary and high
school education in Harbiye Military High School, and gradu-
ated from the Higher Veterinary School with the first degree in
1927. After graduation, he was appointed as a veterinarian for
the fight against rinderpest in Samsun (28.08.1927-05.03.1928).
He did his internship for one year with the rank of lieutenant
at the Istanbul Military Veterinarian Practice School (Lstanbul
Askeri Baytar Tatbikat Mektebi) (26.05.1928-26.05.1929). Later,
he worked as a government veterinarian for four years in Er-
zurum’s Hints and Pasinler and Gumiishane’s Torul and Kel-
kit counties (06.09.1929-14.01.1933). Oktem, who started as
an assistant in general medicine at Istanbul Higher Veterinary
School in 1933, was appointed as an assistant for external dis-
eases on 28.10.1933 after this school was abolished and trans-

Baser M.T. Ehli Hayvanlarda Karin Fitki (Habilitation Thesis), HAI, Ankara, 1939.

Figure 3. Prof. Burhanettin Oktem

"The letter dated 19.04.1945 and numbered 193 sent by HAI Veterinary Faculty Surgery Institute to the HAI Rectorate.
"The letter dated 30.12.1939 and numbered 2356 sent by the T.C. Ministry of Agriculture, Department of Agriculture, HAT Administrative Consultancy to the HAI Special-

ist Consultancy.

“The letter dated 23.10.1933 and numbered 1848 sent by the T.C. Ministry of Agriculture HAI Rectorate to M. Tevfik Bager.
The letter dated 14.04.1941 and numbered 2470 sent by the T.C. Ministry of Agriculture HAI Rectorate to the Higher Deputation Authority.
"The letter dated 22.12.1945 and numbered 21262 sent by the T.C. Ministry of Agriculture Personal Affairs Directorate to the HAI Rectorate.
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Table 5. Articles of Burhanettin Oktem

Baytar Fakiltesinde Poliklinik Calismalari. T. Vet. Hekiml. Dern. Derg,, 5(4): 527-532, 1935.

Evecil hayvanlarda ve bilhassa beygirlerde alt cene kemigi (mandibula) kirtklart. T. Vet. Hekiml. Dern.
Derg,, 12(3-4): 3-31, 1942.

Pisipisi otunun husule getirdigi travmasal bozukluklar ve hastaliklar. T. Vet. Hekiml. Dern. Derg;, 13(3):
44-58, 1945.

Disi bir képekte biittn bir pisipisi otu (Hordeum bulbosum) basagindan ileri gelme gayri tam g6gis fistili
ve myositis olayt. YZE Dergisi, 3(2): 500-504, 1945.

Veteriner sirurjide sulfonamid preparatlarinin lokal kullantist ve bilhassa ultraseptylurée ile marfanil-pron-
talbin yara tozlarindan elde olunan faydalt sonuglar. YZE Dergisi, 5(2): 514-536, 1946.

Klinik muayene usullerile kesin olarak teshis edilemeyen iki karin fitki (hernia abdominalis) olayl. YZE
Dergisi, 7(13): 231-239, 1946.

Ttrkiye’de zehirli yillanlar, zararlart ve bunlarin sokmalarindan ileri gelen arizalarin tedavisi. T. Vet. Hekiml.
Dern. Derg,, 16(7): 10-19, 1946.

Karsilastigimiz enteresan bir olay dolayisiyle coxae (kalca) kiriklart iizerinde incelemeler. YZE Derg,, 9(1):
96-111, 1947.

(Erk H ile), Damar icine trypaflavin eriyikleri siringasindan sonra sekillenen phlebitis ve periphlebitis gang-
raenosa olaylart. T. Vet. Hekiml. Dern. Derg,., 19(28-29): 23-39, 1949.

Gebelik nasil anlasilir? Gebelere nasil bakilir? Uretim, 1(10): 11, 1950.

Doguran hayvanlar ve yavrularina yapilacak yardimlar. Uretim, 1(12): 16, 1950 ve 2(13-14): 10-11, 1950.
Hayvanlarimizin degeri ve bunlarin sagligint korumadaki 6devlerimiz. Uretim, 2(20): 4-5, 1950.

Lokal olarak kullanilan sulfonamidlerin veteriner sirurjide ve tercihan karin operasyonlarindaki proflaktik
degerleri. T. Vet. Hekiml. Dern. Derg., 20(43-44): 138-166, 1950.

Rahmetli Prof. Dr. Tevfik Baser’e son vazifemizi yaparken. T. Vet. Hekiml. Dern. Derg., 30( 168-169):
933-938, 1960.

Fakultemiz otuz yasinda. T. Vet. Hekiml. Dern. Dern., 33(11-12): 562-572, 1963.

(Anteplioglu H ile), Tendogen ve arthrogen hydrops’larin ¢esitli cortison preparatlari ile tedavisi tizerinde
aragtirmalar. A.U. Vet. Fak. Derg., 14(1): 25-54, 1967.

(Anteplioglu H ile), Evcil hayvanlarin arthritis prulenta’larinin lokal olarak penicillin enjeksiyonlariyla teda-
visi iizerinde arastirmalar. A.U. Vet. Fak. Derg., 14(3): 321-341, 1967.

(Finci A ile), Evcil hayvanlarda ¢ok seyrek raslanan cene kilitlenmesi olaylari. A.U. Vet. Fak. Derg,, 16(1):
17-26, 1969.

Avrupa Veteriner Sirurjiyenleri Birliginin 8. Kongresinden izlenimler. T. Vet. Hekiml. Dern. Derg., 39(8):
14-16, 1969.

ferred to Ankara HAI He was first promoted to second-de-  for three months and participated in the works of surgery and
gree assistantship, and in 1935 to first-degree assistantship®.  small animal clinics. Returning to Turkiye after his education
Oktem went to Germany in 1935 to conduct research in his abroad and continuing his doctoral thesis, Oktem was promot-
field and stayed at the Hannover and Berlin Veterinary Schools  ed first as the chief assistant and two years later as the branch

PDecision of the AUFVM Professors Board dated 07.05.1958.

"“The letter dated 28.05.1948 and numbered 126 sent by the T.C. Ministry of Agriculture, Department of Veterinary Affairs, General Directorate of Veterinary Affairs to the
HAI Rectorate.

"Decision of the AUFVM Professors Board dated 29.06.1957 and numbered 84.

"Letter from the AUFVM Deanery to Prof. M. Tevfik Baser, dated 29.03.1956 and numbered 826.

The letter dated 21.12.1950 and numbered 5680 sent by the HAI Veterinary Faculty Deanery to HAI Rectorate.

“Decision of the Professors Board of AUFVM dated 27.06.1955.

2'The letter dated 27.08.1954 and numbered 2008 sent by the T.C. AU Rectorate Personal Affairs Directorate to the Veterinary Faculty Deanery.

The letter dated 25.08.1954 and numbered 1983 sent by the T.C. AU Rectorate Personal Affairs Directorate to the Veterinary Faculty Deanery.

BLetter 107 dated 14.07.1955 sent by the Department of Surgery of the Faculty of Veterinary Medicine to the Veterinary Faculty Deanery

#UFVM Deanery’s letter dated 29.09.1960 and numbered 4827.

>The letter dated 06.10.1960 and numbered 1198 sent by Ord. Prof. Ekrem Serif Egeli from the Internal Medicine Clinic of Istanbul University Faculty of Medicine to the
Veterinary Faculty Deanery.

*Personnel files of Prof. Burhanettin Oktem, AUFVM Deanery Archive.

ZAUFVM Veterinary History and Deontology Department Biography Archive. Burhanettin Oktem File No: 563.

#The letter dated 09.07.1943 and numbered 594 sent by the Directorate of the Institute of Surgery to the Deanery of the Faculty of Veterinary Medicine at HAL
#Oktem B. Tiirkiye'de Nalbantlik (Ph.D. Thesis), HAI, Ankara, 1939.

*The letter dated 17.08.1937 and numbered 4114 sent by the T.C. Ministry of Agriculture Personal Affairs Directorate to the HAI Rectorate.

'The letter dated 16.07.1937 and numbered 2196 sent by the T.C. Ministry of Agriculture Personal Affairs Directorate to the HAI Rectorate.

Decision of Officers Selection Council, letter dated 16.10.1939 and numbered 41.

»Oktem B, Ehli Erkek Hayvanlarda Kastrasyon ve Memleketimiz I¢in Miintehap Usuller (Habilitation Thesis), HAI, Ankara, 1943.

Letter 74 dated 12.02.1941 sent by the Deanery of the HAI Faculty of Veterinary Medicine to the HAI Rectorate.

#The letter of the Higher Deputation Authority dated 16.07.1943 and numbered 44 and the Council Decision numbered 46.

*The letter dated 28.09.1943 and numbered 1772 sent by the T.C. Ministry of Agriculture HAI Administrative Consultancy to the HAI Rectorate.

The letter dated 19.03.1947 and numbered 450 sent by the Deanery of the HAI Faculty of Veterinary Medicine to the HAI Rectorate.

#The letter dated 22.02.1946 and numbered 229 sent by the Deanery of the HAI Faculty of Veterinary Medicine to the HAI Rectorate.
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Table 6. Books of Burhanettin Oktem
Is Hayvanlarinda Tirnak Bakimi. Kéyliiye Faydali Bilgiler, YZE Yayinlart, No:16, Ankara, 1938.

Yeni Dogan Yavrulara Nasil Yardim Etmeli ve Nelerine Dikkat Etmeli?. Koyliye Faydal: Bilgiler, YZE
Yayinlart, No:17, 1938.

Turkiye’de Nalbantlik. YZE, Ankara, 145 s, 1939.
(Berker SZ ile) Evcil Hayvanlarin G6z Hastaliklart, Ders Kitabt No: 36, YZE, Ankara, 111 s, 1940.

Evcil Erkek Hayvanlarda Kastrasyon ve Memleketimiz Icin En Elverisli Usuller. YZE, Ankara, 151 s,
1948.

(Berker SZ ile) Genel Sirurji, I. baski, AU Basimevi, Ankara, 396 s, 1956.
(Berker SZ ile) Genel Sirurji, I1. baski, AU Bastmevi, Ankara, 429 s, 1956.

Evcil Hayvanlarin G6z Hastaliklart. Ders Kitabt No: 50, 1. Baski, Yeni Desen Matbaasi, Ankara, 132s,
1959.

Ozel Sirurji-Bas ve Boyun Hastaliklar1. Ders Kitabt No: 59, 1. Fasikil, Istiklal Matbaast, Ankara, 177 s,
1962.

(Anteplioglu H ile) Ankara Bélgesi Ineklerinde Gériilen Mastitis’in Tedavisi Uzetinde Mukayeseli Incele-
meler. Istiklal Matbaast, Ankara, 96 s, 1962.

Ozel Sirurji-Gogiis ve Karin Hastaliklart. 1. baski, Istiklal Matbaast, Ankara, 221s, 1964.
Ozel Sirurji- On ve Arka Bacak Hastaliklar. AU Basimevi, Ankara, 294 s, 1966.

(Samsar E ile) Enteresan Bir Polyabcedation Olayt Dolayisiyle Cesitli Evcil Hayvanlarda Rasladigimiz
Apselerin Sebep ve Tedavileri Uzerinde Incelemeler. AU Basimevi, Ankara, 58s, 1967.

Ozel Sirurji-Gogiis ve Karin Hastaliklart. 11 basks, Istiklal Matbaast, Ankara, 193s, 1969.

chief after completing his doctoral thesis titled “Tirkiye’de second-degree associate professorship after a German lan-
Nalbantlik (Horseshoeing in Turkiye)”* in 19377152, guage exam and trial course™*. Continuing his academic
studies after being an associate professor, he was promoted to

HHESIS - professorship in 1947*". Throughout his academic life, he con-
hayvanlarda kastrasyon ve memleketimiz icin mintehap usul- qcted research about his profession both inside and outside

ler (Castration in domestic male animals and the appropriate the faculty. For instance, he worked in Sultansuyu Stud Farm®
methods for our country)” in 1943, and was awarded the HAL 1. 1946 and in Karacabey Stud Farm in 1947 and 195424041

Oktem prepared his habilitation thesis® titled “Ehli erkek

*The letter dated 31.01.1947 and numbered 6499 sent by the General Directorate of Veterinary Affairs of the Ministry of Agriculture to the HAI Rectorate.

“The letter dated 29.01.1954 and numbered 5595 sent by the General Directorate of Veterinary Affairs of the Ministry of Agriculture to the Deanery of AUFVM.
“AUFVM Professors Board Decision dated 6.02.1954 and numbered 76.

“The letter dated 31.12.1949 and numbered 5909 sent by the Deanery of the HAI Veterinary Faculty to the Presidency of the General Staff Veterinary Department.
“The letter dated 08.05.1958 and numbered 1236 sent by the T.C. Ministry of Agriculture Personal Affairs Directorate to the Deanery of the Faculty of Veterinary Medicine.
“AUFVM Professors Board Decision No. 42 dated 25.04.1958.

“The letter dated 17.07.1973 and numbered 4417 sent by the AUFVM Deanery to the Professoriate of the First Surgery Department.

“The letter dated 22.07.1968 and numbered 2701 sent by the AUFVM Deanery to the Professoriate of the First Surgery Department.

“TAUFVM Professors Board Decision dated 11.07.1968 and numbered 148.

“SAUFVM Professors Board Decision dated 11.07.1968 and numbered 148.

“The letter dated 29.08.1969 and numbered 31-507-820 sent by the T.C. Ministry of Agriculture Personal Affairs Directorate to the Deanery of the Faculty of Veterinary
Medicine.

SAUFVM Professors Board Decision dated 26.8.1969 and numbered 193.

STAUFVM Professors Board Decision dated 14.11.1968 and numbered 180.

*The letter dated 29.11.1968 and numbered 4386 sent by the AUFVM Deanery to the Professoriate of the First Surgery Department.

3 AUFVM Professors Board Decision dated 1.06.1955 and numbered 79.

*The letter dated 12.07.1955 and numbered 31-500 sent by the T.C. Ministry of Agriculture Personal Affairs Directorate to the Deanery of the Faculty of Veterinary Medi-
cine.

The letter dated 2.09.1955 and numbered 126 sent by the AUFVM First Surgery Clinic to the Deanery of the Faculty of Veterinary Medicine.

*The letter dated 10.10.1961 and numbered 3083 sent by the AUFVM Deanery to the Rectorate.

"AUFVM Professors Board Decision dated 28.06.1961 and numbered 106.

*¥The letter dated 16.09.1968 and numbered 169 sent by the Professoriate of the First Surgery Department and Clinic to the Deanery of the Faculty of Veterinary Medicine.
¥AUFVM Faculty Board Decision dated 9.05.1974 and numbered 111.

“AUFVM Professors Board Decision dated 27.11.1956 and numbered 3646.

" AUFVM Professors Board Decision dated 25.06.1957 and numbered 81.

2AUFVM Professors Board Decision dated 4.11.1968 and numbered 168.

The letter dated 12.11.1968 and numbered 4293 written by the Deanery of AUFVM to Prof. Burhanettin Oktem.

“AUFVM Professors Board Decision dated 2.11.1966 and numbered 147.

SAUFVM Professors Board Decision dated 24.06.1959 and numbered 83.

®AUFVM Professors Board Decision dated 3.11.1960 and numbered 113.

"The letter dated 17.09.1964 and numbered 282 sent by the AUFVM Chair of the First Surgery Department and Clinic Professioriate to the Deanery of the Faculty of
Veterinary Medicine.

%The letter dated 11.04.1967 and numbered 1392 sent by the AUFVM Deanery to the First Surgery Department Professotiate.

“The letter dated 17.06.1974 and numbered 4013 sent by the Deanery of the AUFVM to the AU Rectorate.

"The letter dated 03.07.1974 and numbered 4604 sent by the Deanery of AUFVM to Prof. Burhanettin Oktem.
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gave surgical courses in the Military Veterinary Academy in
the 1949-1950 academic year*, and worked for 20 days at the
Istanbul Animal Health Officers School Clinic and Munici-
pality Animal Hospital in 1958%*. Between 1968 and 1973,
he worked in the provinces of Balikesir, Manisa, Istanbul,
Bursa, Denizli, Antalya and Mersin®#0:47:48:493051.52 Oktem
conducted scientific studies in his field in England, Germany,
the Netherlands, Sweden, Denmark, Austria and France for 18
months™?*3°%7 He represented our country at the European
Veterinary Surgery Congress held in Italy™.

Oktem, in addition to his many administrative duties,
such as serving as the head of the Surgery and Reproduction
Departments, was a member of the Senate, Faculty Board
and commissions in various years®**162036465%6 Oktem, who
was actively working in the process of spreading veterinary
medicine education and the establishment of new veterinary
faculties, contributed to the establishment of Elazig and Ts-
tanbul veterinary faculties by taking part in the related com-
missions®%,

After 47 years of professional life, Oktem retired from the
age limit on 14 July 1974%. Training hundreds of students
throughout his career and making significant contributions to
his field with his scientific research (Table 5 and Table 6), Prof.
Burhanettin Oktem was not forgotten by his colleagues and he
was given a service plaque by AUFVM in 19747, Oktem died
on September 20, 1993 (Anonymous, 1993).

DISCUSSION

In the study, Ord. Prof. Salih Zeki Berker, Prof. M. Tevfik
Baser and Prof. Burhanettin Oktem’s scientific life stories are
discussed (Figure 4, Figure 5, Figure 6). Within the scope of
this study, it is thought that introducing eminent professionals
to academicians and veterinary medicine students is import-
ant in terms of historical awareness. Kii¢tiikaslan & Yerlikaya
(2010) reported that biographies in the style of necrology were
written after the death of valuable scientists in the history of
veterinary medicine. When these texts are examined, it is seen
that there are various texts in which the contributions of the
members of the profession to science and the profession are
explained, among which there are writings by Berker, Baser
and Oktem. For example, while describing Salih Zeki Berker
after his death, Kolaylt ( 1970) explained that he was a teacher
who “loves his profession very much, is jealous and tries to prevent it
Sfrom falling into the hands of others”. Tolkun (1970) described his
teacher Berker as “a valuable teacher who corrects a problem every
time he comes to the clinic, explains the importance of the white coat
every time, is fussy, impatient, has a tough temperament, but explains
the subjects to bis students over and over again and does not hesitate to
appreciate them”. Herguinet” who worked in the printing house
for many years during HAI period at AU stated that Salih Zeki
Berker was “hardworking, steadfast, resilient, respectful, and one of
the great teachers who know how to mafke himself respected”. These are
expressions that reveal Berket’s academic personality. It has
been determined that there are many works written by Berker
(Table 1 and Table 2). Among these, Kigctikaslan (2012) re-

""Personal interview with the printing officer Ramazan Herguiner on 02.03.2010.

ported that the work named “Fenn-i 1/ildde-i Baytar?” (veterinary
reproduction science) written by Berker is the first copyrighted
work written in the field of obstetrics and gynecology. It can
be argued that with this work of Berker, he set an example of
an academic path for his colleagues. Prof. Salih Zeki Berker
was given the title of ordinary professor in 1944. It can be
argued that giving this title to Berker, who has important ser-
vices both scientifically and professionally, can be considered
an important criterion of value. As a matter of fact, consider-
ing that this title is legally’ only given to those with outstanding
scientific research and scientists who made great contributions
to the profession, the value of Berker in terms of the profes-
sion is better understood.

After Prof. M. Tevfik Baser, his colleagues wrote necrologi-
cal texts about him. For example, Tasdelen (1960) quoted that
Baser was known as an honest and honorable person with the
words: “He accepted that it is one of the qualities of humanity that
peaple not to stay away from honesty and fear of God and who pursue
honor and wealth with greed through illegitimate ways are devastated, by
mentioning that it is the law of nature”. It can be argued that, as
one of the great professors in the field of surgery, the words
of Prof. M. Tevfik Baser are also a piece of advice for today’s
colleagues. Ord. Prof. Hilmi Dilgimen, expressed his view of
Prof. M. Tevfik Baser: “He s the first founder of modern surgical
methods and techniques in onr country” (Seving, 1960). Similatly,
Oktem’s (1960): “He is the unique operator who brings, teaches and
succeeds in modern surgery, the technique and meticulonsness of perform-
ing operations under asepsis and antisepsis in Turkish Veterinary Med-
zeine.” and Tolkun’s: “He is my late teacher who introduced modern
aseptic veterinary surgery to our country” phrases support the view
that he undertook a leading role in this regard. Oktem (1963),
regarding his polyclinic and clinical studies in 1928, said: “De-
spite the fact that most of the courses on excternal diseases (surgery), which
is my branch, were tanght by our teacher Salil Zeki Berker, the Assis-
tant Professor and the Chief of the Clinic Tevfik Baser who bas returned
to the country in 1928 after completing bis Ph.D. in France, Alfort 1et-
erinary School, manages the polyclinic and clinical studies with a meticu-
lousness that we have not seen until then, and he personally performed the
operative interventions with great knowledge”. All these statements in
the literature reveal that Baser contributed greatly to the field
by bringing a pioneering approach to the field of veterinary
surgery.

Being interested in horse races for many years and a mem-
ber of the Higher Stewards Council of Commissars in Horse
Racing, Prof. M. Tevfik Bager was not forgotten by the Jock-
ey Club of Tiurkiye, many races were organized in his name
(Anonymous, 2022). This can be considered as an indication
that Baser provided important services in this particular area.

In his associate professorship report about Burhanettin Ok-
tem, Professor of the Institute of Surgery M. Tevfik Baser
desctribed Oktem as “serious, decent and honest, does not spare tinme,
has mature clinical information and is able to manage the surgery clinic

272

independently and performs surgery by taking all responsibility” .

After Prof. Burhanettin Oktem’s retirement, his colleague

"The letter dated 19.05.1949 and numbered 3221 sent by the Directorate of the Institute of Surgery to the Deanery of the Faculty of Veterinary Medicine at HAT
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er and Burhanettin Oktem during clinical courses at

Ankara University Faculty of Veterinary Medicine

Prof. Hayrettin Anteplioglu stated the followings about his
teacher: “Our teacher was very meticulous in his work. In the classroom,
in practice, in the clinic, in the study of problems, in general, he sought
the best and the most complete. In fact, this quality was a necessity of his
creation. For a surgeon, this feature is considered a great and necessary
Sactor. In the administrative and scientific stages he continued at the Fac-
ulty of Veterinary Medicine for many years, he remained extremely loyal

to the laws. His firm belief, his cautiousness in examining events, bis
high-pitched voice that we hear from time to time, and then bis slow return
to a smiling softness, bis stance against no neediness, his tendency towards
doing the right in every job, bis behavior that expresses bis love of the
profession, are good gifts for us to always consider and think abont”. He
emphasized that “despite the tiring and difficult conditions, he always
carried ont useful and valuable works for the public regarding the economic

"The letter dated 02.08. 1974 and numbered 258 sent by the Chair of First Surgery and Clinic Department to the Deanery of AUFVM.
"The letter dated 05.08. 1974 and numbered 5281 sent by the Dean of AUFVM, Prof. Satt Baran, to the Head of the Publication Commission.
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problems of the conntry, and contributed greatly to the acquisition of
many facilities and apparatus for the Surgical and Orthopedic units, and
the afforestation and greening of the environment” 7.

CONCLUSIONS

As the surgery is one of the building blocks of the educa-
tion process in veterinary medicine, it can be argued that these
professionals, who are one of the first lecturers in the field
of veterinary surgery, undertook important tasks in education,
scientific research, publication activities, training of other lec-
turers and added significant value to the veterinary medicine
profession. It can be said that the results obtained through
biography studies can set an example for young profession
candidates and have the feature of creating a spiritual effect
that they can be proud of.
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E:l?dage Metacarpal fractures are frequently encountered in calves, especially as a result of dystocia. This study, it
external fixation was aimed to evaluate metacarpus fractures in calves from multiple aspects, especially the fracture’s ca-
metacarpus fracture uses, location and classification, and to determine the most appropriate treatment option. Seventy two

calves diagnosed with a metacarpus fracture, aged between 1 and 15 days, regardless of gender or breed,
were included in the study. Calves were classified according to fracture type and treatment method. In

Received : 01.00.2022 the treatment, external fixation with Steinman pins and polyvinylchloride-fiberglass plaster supported
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Published Online : 31.08.2022 closed or windowed bandage methods were preferred. According to the findings of the radiological
Article Code : 1123301 examination, the fractures were determined to be distal diaphyseal in 40 (55%) cases, epiphyseal in 20

(27%) cases, and middle diaphyseal in 12 (18%) cases. It was discovered that 46 of 51 cases with closed
fractures and bandages healed without complications, while 5 patients died due to comorbidities (calf
diarrhea, aspiration pneumonia). Five of seven patients who had external fixation using Steinmann
pins recovered without complications, meanwhile 2 patients succumbed to infection. Full recovery was
observed in 12 of 14 patients who underwent window bandage, and it was discovered that 2 patients
died due to secondary infection. As a result, substantial data that will contribute to clinical practice and

80X§%?§deﬂcei literature knowledge regarding the causes, location, classification and treatment of metacarpal fractures,
(uguraydin076@hotmail.com) which are commonly encountered in calves and cause both economic and productivity loss, have been
uncovered.
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INTRODUCTION tion, duration, and the economic and breeding value of the an-

imal influence the effectiveness of fracture treatment (Gorgil

Extremity fractures are prevalent in calves. Dystocia, crush- ¢ al, 2004, Aksoy et al, 2009, Oztas & Avki 2015, Yurtal et
ing of calf by a cow, trauma from other animals, and faulty ) 2020). External and internal methods could be employed
manipulations during childbirth are among the most common ) . qi;¢e and stabilize the broken bone. In farm animals, the
causes of limb fractures. (Aksoy et al, 2009, Nuss et al, 2011, bandage technique supported by materials such as polyvinyl-
Arican et al, 2014, Belge et al, 2016). Metacarpus fractures o ride (PVC) and aluminum, alone or in combination with
constitute approxlmately half (50%) of all extremity fractures bandage such as Thomas Splint, has been frequently used
in calves (Nichols et al, 2010, Rodrigues et al, 2012, Anican et ;¢ 5 treatment option for external fixation of closed fractures

al, 2014, Ozta§ & Avki 2015) Calves exhibit behaviors such as (Auer et al, 1993’ Nuss et al, 2011, Mulon, et al. 2014’ Belge et
reluctance to move, inability to stand on their feet, and inabil-

ity to walk, as well as moving in a lying position. Radiograpic
views taken from different angles (e.g dorsopalmar/plantar, .ces such as nonunion, angular deformity, and osteomyelitis

mediolateral and anteropostetior) in conjunction with clinical comminuted, open or infected fractures reduce the likeli-
findings are helpful in the diagnosis of fracture (Ewoldt et al, | 04 of success (Artcan et al, 2014).

2003, Mulon, 2014).

al, 2010). Internal fixation techniques require general anesthe-
sia, expertise, special tools, and equipment. In addition, some

) ) The current study was aimed to determine the causes of
Many factors such as the shape of the fracture, its localiza-
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metacarpus fractures in calves, radiological findings, the suc-
cess of the treatment options, and the most appropriate treat-
ment option in light of this data.

MATERIAL and METHODS
Case Selection

Seventy-two calves with different breeds and genders, aged
between 1 and 15 days, were brought to the Kafkas University
Veterinary Medicine Faculty Animal Hospital with the com-
plaint of lameness due to dystocia or trauma and diagnosed
with metacarpus fracture were included in this study. System-
atic and inspection-palpation examinations for fractures were
performed on patients who presented with complaints of
lameness in the front leg due to dystocia or trauma. Subse-
quently, mediolateral and anteroposterior radiographs of the

Surgical Procedure

Two hours prior to the surgery, antibiotic (Cefazolin, 30
mg/kg, IM, Cezol, Deva®, Istanbul) was administered to each
calf with fractures that were to be externally treated with trans-
versal pinning. Following the shaving and cleaning of the re-
lated extremity, the area was prepared for aseptic surgery. The
operation was performed with sedation with 0.05 mg/kg IM
xylazine HCl (Rompun 2%, Bayer®, Tstanbul) and general an-
esthesia with 4 mg/kg IM ketamine HCI (Ketakontrol®, Doga
Tlag, Tstanbul). Following anesthesia, Steinmann pins prepared
in appropriate diameters were placed transversally (Bilater-
al-Uniplanar) as 2 pins each for the proximal and distal frag-
ments. Then, the outsider pin ends were fixed using fiberglass
plaster, the pins’ roots were cleaned with 10% povidone-iodine
and the operation was completed (Figure 1).

Figure 1. Postoperative clinical view of a case that
had external fixation with transfixation pinning

corresponding extremity of each calf were performed for a
definitive diagnosis. Following the determination of the an-
atomical location and shape of the fracture, the preparations
were planned for the necessary interventions.

Equipments

Considering the different fracture types, the closed fixation
technique was preferred for closed fractures and open frac-
tures suited for windowed bandage application. To provide
fixation, 2-4 pieces of 10 cm x 10 m roll bandage, 1 - 2 pieces
of 250 g hydrophilic cotton, 1 - 2 pieces of polyvinyl chloride
(PVC) prepared in appropriate sizes, 2 - 3 pieces of number
3 and/or number 4 fiberglass plasters were used. In infected
fractures that are not suitable for open and windowed bandag-
es, 4 Steinman pins (Safir®, Antalya/Turkey) with a diameter
of ¥3-5 mm were preferred as external fixation material for
placing transversal for 2 pieces of each fracture fragment.

In closed fractures, or open fractures suitable for a win-
dowed bandage, xylazine HCI (0.2 mg/kg IM) sedation was
followed by fracture fixation using previously prepared sup-
ported bandage materials (Figure 2).

In addition to the use of antibiotics on open fractures
where a windowed bandage is applied, for wound care; Antibi-
otic ointment (Furacin, 2% Nitrofurazon, Zentiva, Corlu) and
cicatrizant pomade (Madecassol®%1, Centella asiatica, Bayer,
Istanbul) were used locally. After the preparation of bandage
materials, the calves were sedated with xylazine HCI (0.2 mg/
kg IM), the fragments were corrected by traction, control ra-
diographs were acquired for appropriate reduction, and the ex-
tremities were wrapped with hydrophilic cotton, roll bandage,
PVC, and fiberglass casts. Rigid stabilization and fixation were
obtained (Figure 3).

Postoperative Care and Follow-up Periods

In this study, hospitalization was not performed on the pa-

MAE Vet Fak Derg, 7(2): 137-144, 2022
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Figure 2. Post-treatment clinical image of a case
in which a PVC-reinforced fiberglass plaster and
window bandage was applied

7L

Figure 3. Stages of the bandage technique applied with double PVC reinforced fiberglass plaster in the treatment of metacarpus fractures in

calves. A: Placing a lateral and medial PVC B: Completing the bandage process by wrapping the entire leg with fiberglass plaster C: Standing

of the calf immediately after the bandaging process is completed

tients. In cases where external fixation with Steinmann pinning
was performed, patient owners were instructed to confine the
patients in a small area prior to discharge and daily cleaning of
the pin holes with povidone-iodine (10%). In addition, postop-
eratively, antibiotics (Cefazolin, 30 mg/kg, IM, Cezol®, Deva,
Istanbul) were administered for 7 days and meloxicam for 3
days to reduce pain (0.2 mg/kg/day, SC, Bavet Meloxicam,
Bavet®, Istanbul). Moreover, patient owners were informed
that open wound care should be done daily, calves should be
kept in a small area, antibiotics and painkillers should be given
to patients who have applied a bandage with a window to their
fractures. No medical treatment was applied in cases of closed
fractures, the owners were instructed to confine patients in a
small area. No medical treatment was administered in the cases

of closed fractures, and the owners were instructed to confine
the patients in a small area. Clinical and radiological evalua-
tions were performed by calling the patients for a follow-up at
intervals of 2 or 3 weeks postoperatively.

The bandage material was removed in an average of 4-6
weeks in cases where a windowed bandage was applied, and
in 4-5 weeks in cases where a bandage was applied for closed
fractures.

RESULTS

Of the patients included in the study, 48 (66%) were aged
1-5 days, and 24 (34%) were aged 5-15 days. 55 (76%) of
the cases belonged to the Simmental breed, 12 (16%) to the

MAE Vet Fak Derg, 7(2): 137-144, 2022
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Crossbreed Simmental, and 5 (8%) to the Brown Swiss breed. mined that the fracture was caused by excessive strain due to
In addition, 56 (77%) of the cases were male and 16 (23%) excessive traction during dystocia, traumas from the cows or
were female. In light of the anamnesis information obtained other calves. In the examination performed by inspection, it
during the clinical examination of each case, it was deter- was observed that 51 (71%) of the cases had closed fractures

Figure 4. Classification of fractures according to radiological examination findings A: Distal diaphyseal
fracture B: Middle diaphyseal fracture C: Distal epiphyseal fracture (Salther Harris Type I) D: Distal
epiphyseal fracture (Salther Harris Type II)

Figure 5. Treatment stages of a distal epiphyseal Salther Harris Type II fracture of a case A:
Radiographic image of the fracture before treatment B: Radiograph of the fracture on day O after
bandage with double PVC reinforced fiberglass plaster C: Radiograph of the fracture on day 35 after
treatment D: Post-treatment of the calf 90 days clinical picture

MAE Vet Fak Derg, 7(2): 137-144, 2022
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Figure 6. Treatment stages of an infected open distal diaphyseal metacarpus fracture of a case A:
Preoperative radiographic image of the fracture B: Postoperative day 0 radiograph C: Postoperative 28th
day radiograph

and 21 (29%) had open or infected fractures. Upon palpation
examination, routine fracture findings such as crepitation and
abnormal mobility were observed in all cases. According to
the findings of the radiological examination performed to de-
termine the location and shape of the fracture and to make
a definitive diagnosis, it was determined that fractures were
located at distal diaphyseal in 40 (55%), epiphyseal in 20 (27%)
and mid-diaphyseal in 12 (18%) of the cases. In addition, when
epiphyseal fractures were classified within themselves, it was
observed that 12 (60%) of 20 cases were Salter-Harris Type 1
and 8 (40%) were Type 1I (Figure 4).

In the treatment, external fixation was performed using
Steinmann pins in 7 of 21 cases of open fractures, and in the
other 14 cases, a windowed bandage was performed with PVC
and fiberglass plaster. In closed fractures, while stabilization
was provided by using a fiberglass cast and caudally placed
PVC in 22 of the 51 cases, fixation was achieved by using two
PVC and fiberglass plasters placed medially and laterally in 29
cases. It was observed that all cases, both bandaged and oper-
ative, were able to use the related extremity without any prob-
lems immediately following the completion of the procedures.
In the follow-ups of the patients with closed fractures that
were bandaged, it was observed that 43 of 51 patients healed
without any complications, recovery was achieved in 3 patients
after the bandage was renewed due to wetting, and 5 patients
died due to comorbidities (calf diarrhea, aspiration pneumo-
nia) (Figure 5).

Five of seven patients who underwent external fixation us-
ing a Steinmann pin recovered successfully, meanwhile, two
patients succumbed to infection. Full recovery was observed
in 12 of 14 patients who underwent windowed bandage, and 2
patients died due to secondary infection (Figure 6).

DISCUSSION

Metacarpus fractures, which are frequently encountered in
calves, are usually the result of excessive traction and incorrect
manipulations during birth, and postnatal trauma. Postpartum
fractures in calves usually occur within 1-10 days following the
birth (Fessler & Adams, 1996, Gorgil et al. 2004, Aksoy et al.
2009, Arican et al. 2014, Yurdakul, 2018). Male, gigantic, and
have a relatively high birth weight calves are at the high-risk
group for the second stage of birth (Akin, 2017). Similar to
the literature, the metacarpus fractures in our cases occurred
from dystocia, incorrect interventions during birth, and post-
natal trauma. The calves ranged in age from 1 to 15 days, and
all of them were culture breeds (Simmental, Simmental ctross,
and Brown Swiss). We can attribute the frequent occurrence
of metacarpus fractures to the large size of the calves of espe-
cially large culture breeds, the lack of selection of seeds suit-
able for the breed of the animal in artificial insemination, and
the larger size of male calves. In addition, the fact that these
features make birth more difficult, and the resulting difficul-
ty can be explained by the excessive force applied during the
tether or manual pulling on the distal part of the metacarpus
during birth.

Metacarpus fractures in calves can be in the form of open
or closed fractures (Tulleners, 1986, Aksoy et al. 2009). Studies
have reported that metacarpus fractures are generally local-
ized in the distal diaphysis, metaphysis, distal epiphysis, and
diaphyseal regions (Elma, 1988, Tulleners, 1986, Gorgiil et al,
2004, Aksoy et al, 2009, Belge et al, 2016). Metacarpus frac-
tures in calves occur most frequently in the distal epiphysis
and metaphysis (Aithal et al 2007). In their study, Sevil and
Ocal (2006) reported that the weakest part of the metacarpus
is the distal part. Metacarpus fractures in calves can be in the
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form of open or closed fractures (Tulleners, 1986, Aksoy et
al. 2009). Salter-Harris Type 1 is the most common type of
fracture in calves with distal epiphysis and metaphyseal frac-
tures (Tullers, 1986). Elma (1988) radiologically evaluated a
total of 69 metacarpal fractures and reported that there were
diaphyseal fractures in 42 of the cases, metaphyseal fractures
in 20 cases, distal epiphyseal fractures in 4 cases, and epiph-
yseal fractures with metaphyseal fracture (Salter-Harris Type
1I) in 3 cases. In the clinical and radiological evaluation of 72
calves with metacarpus fractures in our study, it was revealed
that 51 (71%) were closed and 21 (29%) were open fractures.
It was determined that the location and type of the fracture
was consistent with some of the literature and inconsistent
with others. In our study, distal diaphyseal fractures comprised
the majority of cases with 40, epiphyseal fractures account-
ed for 20 cases and middle diaphyseal fractures for 12 cases.
In addition, when epiphyseal fractures were classified within
themselves, it was observed that 12 (60%) of 20 cases were
Salter-Harris Type I, and 8 (40%) were Type 1I. In our cases,
we can associate the formation of the majority of fractures in
the distal region of the bone with the weaker structure of the
bone in the transition region from the diaphysis to the metaph-
ysis compared to other regions. Moreover, this region is often
affected when owners attempt to assist in birth with a rope and
use excessive traction, resulting in fractures.

The age and general health of the animal, its genetic po-
tential, location and type of fracture, fracture site, severity of
soft tissue injury, presence of bacterial contamination, and de-
gree of movement of the fracture should be considered in
the selection of a treatment technique. In addition, fracture
characteristics influence the fracture’s healing process (Gorgiil
et al, 2004, Aithal et al. et al, 2004, Gangl et al, 2006). Open
fractures with severely traumatized soft tissues commonly be-
come infected, making repair significantly more difficult. If
contamination occurs at the fracture site and persistent infec-
tion develops, the treatment is probably to fail (Desrochers et
al, 2004, Arican et al, 2014). Many internal and external meth-
ods have been described in the literature for the treatment of
metacarpus fractures (Arican et al, 2014, Mulon, 2014, Belge,
2016). Bandage (PVC, fiberglass, and Thomas splints) appli-
cations are generally preferred in closed metacarpus fractures
with good outcomes. On the other hand, some open meta-
carpus fractures can be treated with windowed bandages if
suitable and necessary, whereas some open fractures that are
not suitable for a windowed bandage can be treated via many
methods such as plate osteosynthesis, intramedullary pinning,
and external fixation with transfixation pins (Ferguson, 1982,
Mulon 2014, Arican et al, 2014, Salct et al, 2016, Gillespie et al,
2018, Yadav et al, 2020, Yurtal et al. et al, 2020). In our study,
while determining the treatment options, the most appropriate
treatment option was determined by considering the fracture’s
location, shape, connection with the external environment
(open and closed fracture), the presence of contamination, the
economic value of the animal, and the time of fracture. Infec-
tion occurred in all 21 cases of open fractures in the current
study, external fixation with transfixation pins was applied in
7 of these cases, while a windowed bandage with PVC+fiber-
glass plaster was applied in the 14 cases. No infection was de-
tected in any of the 51 cases of closed fractures, and in 22 of

these cases, a PVC+fiberglass plaster bandage was placed on
palmar side, while PVC was placed on both lateral and medial
sides of the metacarpus in 29 cases. After obtaining reduc-
tion and stabilization of the fracture with a wrap of materials,
fiberglass plaster was applied to strengthen the fixation. The
uneventful recovery of 46 out of 51 cases in which bandages
were applied in closed fractures, 12 out of 14 cases in which
a windowed bandage was applied in open fractures, and 5 out
of 7 cases in which external fixation was applied with trans-
fixation pins revealed the suitability of the selected treatment
options. We may attribute the absence of any adverse events
in the cases treated with a bandage with the high recovery rate,
to the fact that bandage treatment is more convenient for the
treatment of metacarpus fractures. Furthermore, this can be
associated with the two PVCs placed on the lateral and medial
of the fractured metacarpus. In the cases which resulted in
death, it was understood in the controls that the causes of
death were not due to the treatment, but rather the result of
the negligence of the patients’ owners. In open metacarpus
fractures, the risk of infection is quite high, which reduces the
likelihood of treatment. For this reason, patient owners must
be made aware of this mattet.

CONCLUSION

Numerous treatment options exist for metacarpus fractures,
which are prevalent in calves and cause significant economic
and productivity losses if left untreated. When determining
the treatment option, the condition of the fracture (closed or
open fracture), shape, location, presence of infection, cost of
treatment, the economic value of the animal, and care condi-
tions during the recovery period should be considered. Even if
post-operative care are carefully monitored, infection becomes
inevitable as the calves are housed in a barn environment. For
this reason, it has been concluded that non-invasive bandage
techniques are less costly and have a higher recovery rate than
invasive methods, particularly for the treatment of distal meta-
carpus fractures.
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ABSTRACT

The history of the Agricultural and Civil Veterinary School in Halkali, where Mehmet Akif was a
student first and then served as a lecturer, is in a very important place in terms of teaching veterinary
medicine and agriculture in Turkey. The opening of the Halkali Agricultural College and the opening
of the Civil Veterinary College coincided with the same time period. The Civil Veterinary College
was the partner of the Agricultural College opened in Halkali in the first years. The Civilian Veter-
inary College was later moved to Sultanahmet, and agricultural education was continued in Halkalr.
The teaching staff of the Halkali Higher Agricultural College has published a journal called “Halkalt
Ziraat Mekteb-i Alisi Mecmuasi”. Mehmet Akif Bey (Ersoy), who was on the teaching staff of the
College at that time, wrote an article containing the history of the School in the first issue of the Mag-
azine. The article provides information about the Halkali Agricultural College, as well as information
about the beginning of the teaching of Civil Veterinary College. In the article, besides the informa-
tion about Halkalt Higher Agricultural School, information about the beginning of civilian veterinary
medicine education is also given. In this study, the relationship of Mehmet Akif Ersoy’s article, which
was determined to be related to the history of the profession, with the research conducted on the
teaching of veterinary medicine in Turkey and the history of agricultural teaching, was analyzed. The
article, which contains information about Akif’s profess1on was evaluated in terms of the history of
veterinary medicine and presented to the field of science history and research ethics.

Mehmet Akif (Ersoy) ile Tiirk Veteriner Hekimligi Tarihine bir ilk bakis

oz

Mehmet Akif’in, 6nce 6grencisi oldugu, sonra égretim elemani olarak gérev yaptigi Halkaldaki Ziraat
ve Sivil Veteriner Okulu tarihi Turkiye’de veteriner hekimligi ve ziraat 6gretimi agisindan ¢ok 6nemli
bir yerdedir. Halkali Ziraat Okulunun acilist ile Sivil Veteriner Okulunun ag¢ilist aynt zaman dilimine
rastlamistir. Sivil Veteriner Okulu ilk yillarda Halkalida agilan Ziraat Okulunun paydagt olmustur. Sivil
Veteriner Okulu daha sonra Sultanahmet’e tasinmis, Halkalida ziraat 6gretimi stirdtrilmastir. Hal-
kali Yiksek Ziraat Okulunun 6gretim kadrosu “Halkalt Ziraat Mekteb-i Alisi Mecmuast” adinda bir
dergi yayinlamistir. O dénem Okulun 6gretim kadrosunda yer alan Mchmet Akif (Ersoy), Derginin
ilk saytsinda Okulun tarihgesini iceren bir makale yazmistir. Makalede Halkali Ziraat Okulu’na iliskin
bilgilerin yani sira sivil veteriner hekimlik 6gretiminin baslangicina ait bilgiler de verilmistir. Akif’in
makalesi, hem veteriner hekimligi 6gretimi tarihi hem de ziraat 6gretimi tatihi ile ilgili baz1 ¢alisma-
larda da kullanilmistir. Bu calismada, Mehmet Akif Ersoy’un meslek tarihi ile ilgili oldugu belitlenen
makalesinin Tirkiye’de veteriner hekimligi 6gretimi ve ziraat 6gretimi tarihi hakkinda yapilmis aragtir-
malarla iliskisi analiz edilmistir. Akif’in veteriner hekimligi 6gretimine iliskin bilgiler iceren makalesi,
veteriner hekimligi tarihi acisindan degerlendirilerek bilim tarihi ve arastirma etigi alanina sunulmustur.
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of Veterinary, at the Law of Commercial and at the Law of
Medicine, but resigned before starting to work at this School

Mehmet Akif Ersoy, a veterinarian, also served as a lecturer
in, Literature at the Dartlfiinun'; Literary of Faculty, Literatu-
re of Ottoman (Dinger, 2011), Official Correspondence Lan-
guage (Cesme, 2014b) at the Halkali Agricultural College, and
Language of Turkish at the Farm Machinist School (Dinger,
2011). Akif, who served on the teaching staff at these institu-
tions, was also appointed as a lecturer of Health Police Code
at the Civil Veterinary College, at the Official Correspondence

"Nowadays Istanbul University.

To cite this article:

(Dinger, 2011).

AKif has also served in the “Ottoman Society of Veterinary
Scientific” (Osmanlt Cemiyet-i [lmiyye-i Baytariyesi), the first
non-governmental organization of the veterinary medicine
profession in Turkey, and in “The Journal of Veterinary Scien-
tific” (Mecmua-i FiinGin-i Baytariye), the publication organ of
this Association (Anonim, 1908, Dinger, 1964, Dinger, 1965).
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Akif was also the President of the “Veterinary Medicine
College Alumni Association” founded in 1910, and together
with Cafer Fahri (Dikmen) and Civani Bey, they published the
“Veterinary Science Journal” (Risale-i Fenn-i Baytari) (Dinger,
1964).

The lack of a civilian veterinarians in the Ottoman geog-
raphy to provide health services to the animals of the people
has been a serious obstacle to preventing epidemics; it was
officially established in 1867 that it would be possible to eli-
minate this problem by expanding the veterinary class within
the Military Academy (Tan, 2017). In the following period,
according to Dinger (Dinger, 1976), the necessity of training
civilian veterinarians in Turkey was stated in the journal cal-
led “Vasita-i Servet”, which is the first periodical publication
about veterinary medicine (Anonim 1880a, Anonim 1880b).
In the aforementioned journal, it is stated that permission was
requested from the sultan to open the Civil Veterinary School
together with the Agricultural School in Ayamama Farm in
1881 (Anonim 1880c). Information on the establishment of a
commission to determine issues such as the management of
the School, the curriculum, and the functioning of a new ve-
terinary school has been given in the Civilian Medical College
and the decision has been made and the decision has been
submitted to the Sultan (Anonim, 1888a). In the second me-
eting held afterwards, Alfort Veterinary College was taken as
an example, the admission conditions of the students to be
admitted to the school, the education period of the school,
the curriculum and the need for instructors were determined
and decided. It has been stated that this Commission will con-
vene again and that the certificate to be prepared as a result of
this meeting will be submitted to the Ministry of Education
(Anonim, 1888b). At the meeting of the Commission on Ap-
ril 21, 1888; the conditions set for the students to be admit-
ted to the school, the duration of the school and the courses
were determined. It has been stated that the first two classes
of the school can take classes at the Civilian Medical College;
the last two classes will be appropriate to be held on a farm
close to Istanbul and where it will be easy for faculty members
to reach. It has been stated that it will be appropriate for the
students who will study at the Medical School to appoint 11
teaching staff and 12 assistants for their teaching and manage-
ment jobs (Anonim 1888b). A commission was established for
the opening of a Civil Veterinary College, in which Mehmed
Ali Bey was also appointed. The Commission has prepared a
protocol and stated that the practice of the Pasteur method
vaccination should be taught to veterinarians and municipal
doctors (Birinci, 2018a, Birinci, 2018b, Erk&Dincer, 1970).
It has been stated that veterinarians are needed to treat and
prevent the spread of animal diseases that occur throughout
the country, and for this, a veterinary class should be created
at the Civilian Medical College (Birinci, 2018a, Birinci, 2018b,
Erk&Dincer, 1970, Kaya Doganay, F. 2017). It has been em-
phasized that the veterinary medicine class to be opened will
need four years of education, and it is imperative to purchase a
farm where the practice can be done in order for the teaching
to be good. Mehmet Ali Bey stated that since the purchase of
a farm and the construction of a school will be costly, a part
of the Agricultural College, most of which has been comple-
ted on the Halkali Farm, can be allocated to veterinaty clas-

MAE Vet Fak De;

ses (Birinci, 2018a, Birinci, 2018b, Kaya Doganay, 2017). This
proposal was considered appropriate, and it was decided that
the two classes that will learn almost the same lessons given at
the Medical School should continue teaching at this School,
and the last two classes that should practice on animals every
day should continue teaching at the School in Halkali. It has
been decided that the students who will be taught at the Me-
dical College will be boarding during the day and the classes
who will be taught on the farm will be boarding (Erk&Dincer,
1970, Bekman, 1940, Erk, 1966, Subhi Edhem, 1918 ). And
thus, the first students of Veterinary College started teaching
in the Medical College in Ahirkapi district in 1889 during the
day (Dincer, 1976, Birinci, 2018a, Birinci, 2018b, Erk&Dincger,
1970, Kaya Doganay, 2017, Bekman, 1940, Erk, 1966, Subhi
Edhem, 1918, Tuzdil, 1955).

A draft law on the opening of an Agricultural College was
prepared and submitted to the Ministry by Amasyan Efen-
di, a member of the Assembly of the Ministry of Trade and
Agriculture (Demirel&Kaya Doganay, 2011, Yildiz, 2012).
The construction of the School was started in 1884 under the
supervision of a commission established under the name of
the Preparatory Commission within the Mining Council and
headed by District Governor Cin Izzet Bey, but it could not
be completed (Cesme, 2014a, Demirel&Kaya Doganay, 2011,
Yildiz, 2012). A Commission including Mehmed Ali Bey and
Agricultural Counsellor Agaton Efendi was established to fi-
nish the construction (Birinci, 2018a, Birinci, 2018b, Demi-
rel&Kaya Doganay, 2011, Yildiz, 2012). After the construction
completed by the efforts of this Commission, 19 students in
Civilian Veterinary Classes who were opened at the School of
Civil Medicine in Halkali were transferred in 1891 and the first
agricultural students were enrolled a year later, and the School
began teaching under the name of “Halkali Agricultural and
Veterinary College” (Birinci, 2018a, Birinci, 2018b, Demi-
rel&Kaya Doganay, 2011, Yildiz, 2012). The school in Halkali
became an independent agricultural school in 1894 and gradu-
ated its first graduates in 1896. Foresters were also trained at
this School until 1910 (Cesme, 20144, Yidiz, 2012).

Itis aimed to present Mehmet Akibs article about the
School, which he graduated from and later worked as a lectu-
rer, in the field of veterinary medicine history, by evaluating
it in terms of the history of veterinary medicine teaching in
Turkey. Akif’s article on the history of Turkish veterinary me-
dicine was compared with similar studies and analyzed. The
article has been opened for discussion in the fields of history
of science and research ethics.

MATERIAL and METHOD

The main material of the study is the title of “School Lo-
cation, Structures, History”, which is located between the se-
cond and tenth pages of the first issue of Halkali Ziraat Mek-
teb-i Alisi Mecmuast magazine, which started to be published
in April 1917. The research has been supported by research
conducted on the history of veterinary medicine teaching and
agricultural teaching in Turkey. Transctription and transliterati-
on of the article written and published in Arabic letters were
made, and document analysis and content analysis methods
were followed from qualitative research methods.
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RESULTS The width of this rectangular-shaped view is 123.5 m, and the

) ) length is 137.5 meters.
Halkal Agricultural College Journal; No 1, April 1917

) o ) ) The main School building has two floors, along with the

The Lomfmn of the School, Buildings, Its History, Scholar Akif Bey ground floor. The left side of the first floor is divided into
(p-2-10) (Fignre 1-9) classrooms and students’ rest, in turn, there is a bright corridor
with a view of the surroundings, and on the right side there are

AKkif started his article by giving the geographical structure - e
classrooms with rooms for the principal, teacher and employe-
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Figure 1. Halkalt Agricultural College Journal; No 1, April 1917 (Cover).

of the location where the School is located, its distance from % On the second ﬂoF’f there is 2 larg.e dormitory dedicated to
nearby settlements and metric details. Halkali Agricultural students on.the left side, and on the right side there are bedro-
College is located in the north-west of Istanbul on a hill 112 ©™S$ belonging to teachers and employees, as well as rooms for

meters above the sea. It is located 16 km from Istanbul, 9 km studying botany and plant diseases, zoology and agricultural
pests (atelier).
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Figure 2. Halkali Agricultural College Journal; No 1, April 1917, p. 1

from the nearest railway station, Ayastefanos® At its location,
three basic structures were mentioned, and the existence of
the main building of the School, the sample farm and out-
buildings belonging to the farm were explained on the land.

In the eastern wing of the building there are two chemical
and assay houses, one dedicated to teachers and the other to
students, as well as an amphitheater, soil science atelier, car-
penter and a spacious leveling workshop organized for the

*Nowadays Yesilkoy.

MAR Vet Fak Derg, 7(2): 145-154, 2022




A first look...

new Farm Machinist Departmant. On the north side there is a
dairy house, a machine building, and horse, cow, and ox barns.
There is also a warehouse, a haystack, a repair shop, a laundry
room, a hammam in the west wing, There is a poultry house

of Cevdet Pasha to the Trade Supervision, before which there
was no such institution and institution manager. Seeing that
it would not be enough to send students to Europe alone to
ensure the development of a scientific, modern farming, gra-
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and an observatory 15 meters ahead of this facade. Further
on, cattle cowhouse, sheep corral with a barn. The land loca-
ted on the south side includes gardens of plants and fruit trees,
as well as various trees and American vine rods and specimen
vineyards. The land facing the northeast facade is covered with
a forest of pine nut trees. The fertilizer storage area is on the
north side. A kilometer from the southern facade there are
vegetable gardens on the southwestern border. The total land
area of the farm is shown below*.

Agricultural land and pasture 3121.5
Stony land where Agriculture cannot be done 2508
Vineyard, Garden, Nursery, Buildings 128
Forest, Meadow 164
Stone Quarry 63
5984.5

*See Figure 3

It has been stated that the soils of Halkali are a Miocene
Period layer. The soil is clayey-calcareous, clayey, or clayey with
dirt. The non-agricultural part is in pasture form. It is curious
that this situation was not taken into account when the Halkali
hill was “absolutely not conducive’™ to the establishment of such a
higher education institution and a sample farm related to agri-
culture, both the location and the soil structure of its land, and
this is a curious issue. Therefore, we need ‘% sestle” this point
at the beginning of the work. Amasyan Efendi first expressed
the idea of opening an Agricultural School in our country and
training specialists in this field. He graduated from the Grig-
non National Agronomique School of France and was appo-
inted Director of Agriculture at the time of the Ministership

Figur_e 3. Halkali Agﬁcultural College Journal; No 1, Aprﬂ 1917, pp. 2-3.

dually abandoning agriculture in the old ways, Amasyan Efendi
thought about creating an institution that had not existed in
our country until then, and worked hard to turn it from requ-
est to action. Finally, it was decided to establish an agricultural
school during the Ministry of the late Suphi Pasha.

In addition, all the farms close to Istanbul, such as Incitli,
Ayamama, and the land is quite suitable for agriculture, were
applied to so that both the teachers who will be assigned to
the teaching post can easily go back and forth and be an excel-
lent example for the public. But, unfortunately, none of them
could be bought. However, those who were in favor of the es-
tablishment of the agricultural school were in a very pitiful mi-
nority compared to those who were against it. For this, it was
necessary either to abandon this initiative, or to take a lenient
attitude to the choice of land. Seeing this situation, Amasyan
Efendi bought the school’s land from Rukiye Hanim, the wife
of the Egyptian Khurshid Pasha, for 2000 liras. A commission
was created under the name of the Preparatory Commission
under the same Ministry. Its chairman was District Governor
Cin Izzet Bey. This person is the General Staff Major General
late Izzet Pasha, who later founded the Melinite Institution
in Zeytinburnu. The construction was started under the su-
pervision of the Commission mentioned in the plan prepared
by Amasyan Efendi. Since the first part of the school and the
allowance were also over, the building remained empty for two
years.

Two years later, during the Ministry of Zihni Pasha, another
Commission consisting of Agricultural Director Nuri, Agri-
cultural Bank Accountant Zuhdi, Veterinary Affairs Consul-
tant Mehmed Ali Bey, Agricultural Inspector Agaton Efendi
was established, and the rest of the buildings were completed

*The statements given in italics in quotation marks belong to the author. This important criticism, honestly made and owned by the author, wanted to be especially emphasized

for the reader.
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through this Commission. The most valuable and hardwor-
king member of this second Commission, Mehmed Ali Bey,
was appointed as a Veterinary Affairs Consultant at the sug-
gestion of Amasyan Efendi when he was an instructor at the
Military Veterinary College “General Diseases and Preventive

to a serious loss of agricultural wealth during the Ministry of
the late Zihni Pasha, and was raised at a Cabinet meeting. As a
result, it was decided to open a special class at the Civil Medical
College to teach the practice of Pasteur method vaccination.
After that, a commission including Mehmed Ali Bey was es-
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Figure 4. Halkali Agricultural College Journal; No 1, April 1917, pp. 4-5

Health” at the Ministry of Commerce and then appointed as a

tablished within the Medical College to be taken care of by
Veterinary Affairs Inspectorate.

notifying the relevant departments with a notification.

After the construction work of the Halkali Agricultural

Mehmet Ali Bey stated that it is “unacceptable” to teach
College was completed, the first students of Civil Veterinary

those who have nothing to do with human or veterinary me-
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Figure 5. Halkali Agricultural College Journal; No 1, April 1917, p. 6

College were enrolled in the school. As follows: from time to
time, the attention of the Government was drawn to animal
diseases, which caused great damage to the country by beco-
ming an epidemic, killing thousands of animals and leading

dicine the practice of the Pasteur method vaccination, which

was decided to be taught and disseminated by the Council of
Ministers, cannot be accepted.
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Stating that infectious diseases cannot be prevented by such
a method, measures to be taken against infectious animal di-
seases will only be successtul thanks to veterinarians (however
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Figure 6. Halkali Agricultural College

took the teaching of animal health), and a “Civilian Veterinary
College” should be opened for this, Mehmed Ali Bey submit-
ted a proposal to the Commission on this issue.

Although the Commission found the proposal very approp-
riate, it stated that it was impossible to open a four-class school
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cal School students, and courses such as anatomy-physiology
could also be taught, The first two classes of the School to
be opened could be taught in a Civilian Medical College du-
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Journal; No 1, April 1917, p. 7

ring the regular school days and the other two classes could
be completed in Halkali Agricultural College that would be
completed by then. The Commission has decided to prepare
a detailed report on this issue, considering Mehmet Ali Bey’s
proposal and explanation appropriate. The reasoned opinion
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Figure 7. Halkali Agricultural College Journal; No 1, April 1917, p. 8

due to the lack of the Ministry’s budget.

In addition, Mehmet Ali Bey suggested that courses such as
physics, chemistry, botany, zoology could be taken with Medi-

written and prepared by Mehmet Ali Bey was submitted to
the Central authority and, an order of the Sultan was issued
based on the grounds that the legal structure was also deemed

MAE Vet Fak Derg, 7(2): 145-154, 2022



appropriate. After the construction of the Halkali Agricultural
College was completed, the students of the Civil Veterinary
College were taken to the School for the first time.
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Ozgiir

logy courses from their own faculty members.

Of the 25 students enrolled in the Civilian Veterinary Scho-
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Figure 8. Halkali Agricultural College Journal; No 1, April 1917, p. 9

The upper classes of the Civil Medical College were recei-
ving their education in the building located in Ahirkapi, which
was insufficient for the physical structure of this building even
for Medical College students. However, provided that they are
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ol opened in 1889 in the Civilian Medical College building, 19
of them went to the School in Halkali, which was completed
in 1891, two years later, as a boarder in 1891. Agricultural stu-
dents were admitted to the School a year later, and the official
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graduates of Civil Secondary School, the registered veterinary — opening of the Agricultural School was also held after agricul-
students continued their courses with the Medical College stu-  tural students were enrolled. The school is also called “Halkalt
dents in the said building and only took anatomy and physio-  Agricultural and Veterinary College”.
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Mehmet Akif stated in the inscription decked on the School
that agriculture depends on animals such as cattle and sheep;
that the building combines these two professions that are very
useful for the country is expressed in a “poetic” language and
transferred what is written in the inscription to his article.

Mehmed Ali Bey, who founded the Civil Veterinary College,
was also appointed as the first Director of the School, which
was first named the “Halkali Veterinary College”, and a year
later the “Halkalt Agricultural and Veterinary College”. When
he becomes a director, his military rank is lieutenant colonel.

Before the agricultural student was admitted to the scho-
ol, Istrati Efendi was appointed as the Second Director and
Zakaryan Efendi was appointed as the farm manager. Istrati
Efendi taught “French and Cattle and Sheep Farming” and
Zakaryan Efendi taught “General Agriculture” to Veterinary
College students.

Nuri Bey was the Director of Agriculture when Halkalt Ve-
terinary College was opened. Istrati Efendi was first appointed
Director of Statistics and then retired. After Nuri Bey moved
to the General Directorate of Editorial Affairs of the Ministry
of Foreign Affairs, the Agricultural Directorate was also as-
signed to Cemal Bey, the General Director of the Ziraat Bank
of the period, with an additional assignment. Cemal Bey was
present as the General Director at the official opening of the
Halkali Agricultural and Veterinary College. During the period
of Cemal Bey Agricultural Directorate, a five-branch Board
was established in the Ministry under the name of “Agricultu-
ral Science Board” (Ziraat Heyet-i Fenniyesi); an inspector was
appointed at the head of the branches. Aram Efendi has also
been made the senior maneger of this Board. Agaton Efendi,
Mazhar Bey, Vahan Efendi were the inspectors of each bran-
ch. Mehmed Ali Bey was also appointed as the Fifth Branch
Inspector, who was engaged only in veterinary affairs.

The Forest, Mining and Agricultural Branches were merged
and a Ministry was established in Rumi 1309* (1893-1894); Se-
lim Efendi, who was later promoted to the rank of General,
was appointed Minister. At the same time, the Scientific Coun-
cil of Agriculture was completely removed from the Ministry
of Commerce and given to the new Ministry.

Veterinary Class students from the School in Halkali gradu-
ated from two semesters in 1893 and 1894 and received dip-
lomas.

The lack of physical capacity of the Medical School requ-
ired that the daytime veterinary classes in the Medical School
be moved to the Halkali Veterinary College on a mandatory
basis and that these classes be transferred to boarding edu-
cation. Since physical disability is also present in the School
building in Halkali, it has created the problem of housing two
eight-class Schools in this building, For this reason, the vete-
rinary classrooms were moved to a rented building on Ciindi
Square in Istanbul; thus, the Civil Veterinary College became a
four-class co-educational and boarding decoupled School.

After the Civil Veterinary College was brought to Istanbul
from Halkali, Mehmed Ali Bey continued his duties as the

Director and Branch Inspector of this School. Mazhar Bey
was appointed as the Director of Halkali Agricultural College.
After Mazhar Bey, Istrati Efendi was appointed as the Direc-
tor of the School and Refik Bey was appointed as the Deputy
Director. Istrati Efendi was appointed as the General Director
of Agriculture, and Refik Bey became the Director, and Su’ad
bey was appointed as his deputy. After Refik Bey became the
Second Director of Ziraat Bank, Chemist Arif Bey, who has
been teaching chemistry since the opening of the school, beca-
me the Director. After Arif Bey, this task was given to Muhtar
Bey

The first graduates of the Halkalt Agricultural School recei-
ved their diplomas in 1896. From then on, until the beginning
of the war’, the School graduated twenty, thirty students every
year. Forestry education was also provided to the students at
this School, and the Halkali Agricultural College trained the
forest officers until the Forestry College was established near
Bytkdere.

The level of education of the Halkali Agricultural College
is quite high compared to the education of the period in the
country. In addition, it has been stated that although theoreti-
cal courses are given at a high level in the school due to the fact
that the students enrolled in the School have received different
education before higher education and that all the needs of
the Agricultural College have not been completed, the appli-
cations of the courses remain noticeably incomplete. Besides,
it has been stated that the chemistry course given by the previ-
ous Principal of the School, Arif Bey, is more advanced than
the courses of many institutions. The most important aspects
of the application in the excellent chemistry laboratory of the
school have been fully demonstrated to the student.

After the revolution® Ali Riza, Nureddin and Siireyya Efendi,
who were sent to Europe to increase their knowledge in the
fields of plant diseases, chemistry and entomology, made qu-
ite use of their professions and schools upon their return by
gaining expertise in their chosen field of science, and a special
working unit was established for each of them.

Like many other institutions, the Halkali Agricultural Colle-
ge, like the beginning of the war, Decommissioned its classes
on a mandatory basis, almost all of its students and some of
its teaching staff rushed to the fronts to defend religion and
the motherland. Upon the urgent and compulsory need for
those who studied Agriculture during the war years, with the
assistance of the Ministry of Defense and with the efforts of
Ahmed Nesimi Bey, who had previously served as the Direc-
tor of Agriculture, the School in Halkali was reopened. New
study units have been established at the school and intensive
studies have been carried out to eliminate the deficiencies of
the existing ones. A new and special branch has been opened
under the name of Farm Machinist Department, especially as
the first tool that will facilitate the spread of new agricultural
tools in our country.

The new Minister Mustafa Seref Bey was thanked for his
efforts in this field, the Director General of Agriculture Nesib
Bey and the Director of Agricultural Institutions Ali Osman

*Since the month is not specified in the yeat, Rumi calander shows the dates 1893 — 1894 as Gregorian dates.

*In the article, with the expression “war”, AKif refers to the First World War.
‘IL. Constitutional Monarchy.
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Bey for the start of the School’s re-education, the creation and
development of working units and their assistance in the les-
sons.

AKif finished his article with the words “The Conquerors
dedicate the souls of our heroic colleagues who sacrificed their
lives at the borders so as not to trample the unblemished-ho-
meland on foreign feet, and we expect from God to achieve
the success of the good deeds we have started”.

DISCUSSION

Vasita-i Servet is the first journal in the field of veterinary
medicine and agriculture, published in 1880 (Dinger, 1976,
Demir,2017). July April 1917- July 1918, the Halkali Agricultu-
ral College Journal was published by the faculty members of
the Halkali Agricultural College (Kadioglu, 2002). In Dinger’s
work (Dinger, 2011), the statement that Mchmet Akif was a te-
acher at the Halkali Agricultural College “Official Correspon-
dence Language” in 1919 can be considered as a document
indicating that the author of the article titled “Location, Buil-
dings, History of the School”, which appeared in the first issue
of the journal, is Mehmet Akif Ersoy.

After the decision to open an Agricultural College, the pur-
chase of a farm in Istanbul for the school, information about
the physical characteristics of the School and the School farm,
information about the construction process of the School
(GCesme, 2014b, Demirel&Kaya Doganay, 2011, Yildiz, 2012)
coincide with the information provided by Akif in his study.
The fact that the unfinished construction of the school was
highlighted in Akif’s study due to the expiration of the ap-
propriation allocated for the school should be considered as
an example related to the economic crisis (Dumont, 1995, Ge-
orgeon, 1995 ) seen as a result of the impact of foreign capital
on the country’s economy at that time.

The fact that the photos (Figure 5, Figure 6, Figure 7, Figure
8) of the administrators of the School included in the study
at the Halkali Agricultural College are in line with the names
included in the study of the Cesme (Cesme, 2014a) can be
considered as an example of Akifis meticulous preparation of
his work.

Mehmet Akifs article also contained information about the
opening of the Civil Veterinary College. Akifs article stated
that the elimination of epidemic animal diseases in the country
and the fight against epidemic animal diseases will only be
possible with veterinarians who have been trained in this field
(Tan, 2017) was also included in Tan’s study. It is noteworthy
that the information in the article about the opening of the
Civil Veterinary Medicine School contains close data with the
information in other recent articles (Anonim, 1880a, Anonim,
1880b, Anonim, 1880c, Anonim, 1888a, Anonim,1888b, Birin-
ci, 2018a, Birinci, 2018b, Kaya Doganay, 2017, Demirel&Kaya
Doganay, 2011, Yildiz, 2012).

The fact that the information provided in Mehmet Akibs
publication about forestry teaching is similar to the informati-
on in other studies (Yildiz, 2012, Cesme, 2014b, Giimiis, 20106)
can be considered as a sign that Akibs publication is a meticu-
lously prepared study.

Ozgiir

Mehmet Akifs article is included among the sources of
articles and studies (Cesme, 2014a, Kadioglu, 2002, Cesme,
2014b, Melikoglu Gélci, 2019) related to the history of Hal-
kali Agricultural College and veterinary medicine teaching, It
is noteworthy that the information and statements about the
civilian veterinary school in the oldest book on the history of
veterinary medicine written in the Latin-based Turkish alpha-
bet (Bekman, 1940) overlap with Mchmet Akifs work.

In Kadioglu’s study (Kadioglu, 2002), it was reported that
the article appeared on the two and eighth pages of the First
Issue of the Journal in the information of Mehmet Akibs ar-
ticle and in the bibliographic imprint information. In the bibli-
ography lists of some articles related to veterinary medicine te-
aching and agricultural teaching (Cesme, 2014a, Cesme, 2014b,
Melikoglu Géleii, 2019), Akibs article is included, again, as in
Kadioglu’s study (Kadioglu, 2002). However; in this study, it
was revealed that Akibs article was included between the two
and tenth pages of the first issue of the Halkali Agricultural
College Journal.

CONCLUSION

As a result, Mehmet Akibs article has become a source for
historical studies related to the teaching of veterinary medicine
and the teaching of agriculture. The content of this article is
in line with studies based on archival research conducted in
the following years. It is important for Akif to be and as a
college student, a civil servant, and a teaching staff in Halkalr.
Because this indicates the possibility of confirming this infor-
mation with primary sources through interviews with people
who took part in the opening process of Halkali Agricultural
College and Civil Veterinary College.

All these information and data shows that Akifs article has
the feature of a meticulously written, original historical study
and that he left an important source for the history of Turkish
veterinary medicine.
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