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This is a letter to the editor that has no abstract

Dear Editor of Veterinary Journal of Mebmet Akif  Ersoy
Unipersity:

We would like to applaud the review “Hemorrhagic bowel
syndrome in cattle” by MAMAK and BORKU in volume 4,
issue 2 of the Veterinary Journal of Mebmet Akif Ersoy University.
In the interest of scholatly outreach, our group has recently
published a case report (Medical Management of Hemorrhagic
Bowel Syndrome in a Beef Bull) (2), details which could
provide some new, complimentary information to their review
of Hemorrhagic Bowel Syndrome (HBS) in cattle.

Penicillin remains the gold standard for the treatment of
clostridial disease in cattle. Surprisingly, prior to our case
report we were unable to identify successful reports utilizing
intravenous (IV) potassium penicillin G. IV potassium
penicillin G, though expensive, offers benefits such as the
ability to achieve high plasma concentrations rapidly. The
ability to provide more frequent dosing would also be a benefit
of this IV dosing route strategy.

Inan equine model of ischemia and reperfusion, IV lidocaine
was found to increase the frequency of peristaltic contractility
in jejunal segments both i vivo and zn vitro of the control and
experimental groups.* It is debated whether IV lidocaine
improves intestinal motility by anti-inflammatory effects or
direct prokinetic methods(5). In a study of horses undergoing
colic surgery, there was a reduction in the development of
postoperative ileus in horses that received 1V lidocaine, with
this group being 3.3 times more likely to survive to discharge
than those that did not receive IV lidocaine (6). It is unknown

Bu makaleye atifta bulunmak icin/ To cite this article:

if lidocaine has a prokinetic effect in cattle, however it was
well tolerated by the bull in our case, and seemed to have a
temporal association with the end of ileus.

In our case report, our bull patient was also treated with the
proton pump inhibitor pantoprazole due to initial concerns
of abomasal ulceration. This treatment may have aided in the
recovery of our case, and recent work has been shown that this
drug therapy may be safe to use in hospitalized ruminants(11),
as well as case reports demonstrating the use with no adverse
effects in other ruminants such as yaks, and small ruminants
(2,7-9). Obviously, clinicians should exercise judgement when
altering the abomasal pH of patients, as research has shown
in humans treated with pantoprazole have been identified
as having an increased risk of developing Clostridial dificile
infections(10).

To conclude, while our hospital (Food Animal and
Camelid Hospital of Iowa State University) agrees with the
conclusions of the review by Mamak and Borkd, 2019 we would
also wish to highlight other additional, potential therapeutic
options that our case demonstrated positive response to and
may have clinical efficacy for the treatment of HBS in cattle.
IV potassium penicillin therapy may be more effective than
IM administration and the prokinetic effects of lidocaine in
cattle may be beneficial as well for this condition. Additional
research efforts are warranted on both of these treatment
modalities to confirm repeatability.

Respectfully.

Smith JS, Merkatoris P, Breuer RM, Klostermann CA, Mochel JP. Medical management of hemorrhagic bowel syndrome in cattle. MAE Vet Fak Derg, 2020; 5 (3) :90-91.
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ABSTRACT

The aim of this study was to evaluate the clinical results of the use of biceps femoris muscle transpo-
sition in the treatment of cranial cruciate ligament rupture in small breed dogs, weighing <15 kilog-
rams, through evaluation of the long-term functional results of the extremity and the elimination of
lameness originating from joint instability. The study group was formed of 14 dogs of 4 different small
breed dogs, with a mean weight of 9.8 kilograms, determined with cranial cruciate ligament rupture.
All the dogs were treated with the biceps femoris muscle transposition technique. Postoperative clinical
and radiographic evaluations were made on days 10, 30, 60 and 90. In the clinical evaluation, the Illinois
University Evaluation Scale was used, and in the radiographic evaluation, the Osteoarthritis Progres-
sion Scale. In conclusion, clinical and radiological evaluations were made of biceps femoris muscle
transposition and the technique was observed to be successful in the treatment of cranial cruciate liga-
ment rupture in small breed dogs below 15 kilograms in weight. In comparison with other treatment
methods, this technique has been determined to be reliable with the advantages that it is less invasive,
operation costs are lower, it can be easily applied in a shorter time and complication rates are low.

Article Code : 685923
Correspondence:

1L SE
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I. SEN  :0000-0001-8288-4871
U1 KAYA: 0000-0001-9869-9072

* This study summarized from first author’s doctoral

thesis.

INTRODUCTION

Cranial cruciate ligament (CCL) lesions are the primary cau-
se of lameness in the knee joint and degenerative joint diseases
in dogs (1-3). Just as ligament damage may occur following tra-
uma, it may also occur from progressive, adaptive and degene-
rative changes. According to previous studies, trauma-related
CCL rupture occurs at the rate of only 20%. In the formation
of the lesion, it has been reported that chronic degenerative
arthritis has a greater role in the limping observed (1, 4-9).

CCL lesions are seen in 3 clinical forms as acute, chronic
or partial lesions (10). The clinical signs of acute CCL lesions
emerge as lameness and pain, joint effusion-hemarthrosis as-
sociated with acute joint inflammation, and suspension of the
affected extremity. If there is no meniscus lesion, the severity
of lameness in small breed dogs, generally starts to decrease
at 3-6 weeks after the lesion formation without any treatment
intervention (11-13).

Animals with chronic CCL lesions may continue weightbe-
aring on the affected extremity for longer periods. When the
animal is seating, it shows a tendency to extend the affected
extremity outwards. Dogs with chronic cruciate ligament rup-
ture have progressively worse lameness with physical activity,
and chronic lameness develops in association with degenerati-

Bu makaleye atifta bulunmak icin/ To cite this article:

ve joint disease (DJD) (12, 14)

When the CCL is partially damaged, it is extremely difficult
to determine cranial instability because of the fibrosis formed.
Initially, there is a moderate degree of lameness with exercise,
which resolves with rest. This stage of the disease can last for
several months. With continuation of the ligament tear, knee
joint stability deteriorates and degenerative changes progress
significantly. Lameness increases and does not recover with
rest and continuous effusion is seen in the joint (12, 13).

Studies conducted to decrease the incidence of lesions and
to improve the clinical results of these lesions have increa-
sed the number of surgical tehniques (Hulse et al. 1983). As a
result of these studies, joint instability has been reduced and
steps have been noted to minimise the formation of osteo-
arthritis (15).

When selecting the method to be used in the treatment of
dogs with CCL rupture, subjects related to the treatment whi-
ch must be considered include the age, breed and weight of
the dog, the tendency to obesity, any pre-existing orthopaedic
or medical problems and the owner’s economic status (10).

According to some researchers, CCL ruptures in dogs weig-
hing <15 kg can generally recover without surgical intervention

92
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(13). However, as the healing period of conservative treatment
is long, surgical treatment may be preferred over conservative
treatment for CCL rupture in small breed dogs. Nevertheless,
of the surgical procedures recommended for treatment, no
specific procedure has been accepted as optimal (16,17).

The aim of this clinical study was to evaluate the application
of biceps femoris muscle transposition, which is known to be
less invasive than other methods, in the treatment of CCL rup-
ture, which is a frequently seen problem in small breed dogs
weighing = 15 kg, through examination of the long-term fun-
ctional healing of the affected extremity and elimination of
lameness originating from joint instability, and evaluation of
the radiological data, thereby determining the advantages and
disadvantages of this technique.

MATERIAL and METHODS

The study group was formed of 14 dogs of small breeds,
of varying age, gender and breed, which were brought to the
clinic with the complaint of lameness and were diagnosed with
CCL rupture as a result of clinical and radiological examinati-

ons (Table 1).

Table 1. Data of the dogs included in the study.

90, new bone formation (osteophytes, enthesiophytes) was
examined in respect of osteoarthritis which could develop in
11 specific anatomic areas. These areas were defined as; 1. Api-
cal patella, 2. Basal patella, 3. Proximal of the trochlea ossis
femoris, 4. Medial of the trochlea ossis femoris, 5. Lateral of
the trochlea ossis femortis, 6. Condylus lateralis ossis femoris
and epicondylus medialis femoris, 7. Condylus lateralis ossis
temoris and epicondylus lateralis femoris, 8. Fossa intercondy-
laris femoris, 9. Medial tibial plateau, 10. Lateral tibial plateau,
11. Caudal tibial plateau.

The severity of lesions in each of these areas evaluated in
the radiological examination was scored from 0-3, and these
scores were evaluated by a physician to determine the presence
and progression of osteoarthritis in the knee joint.

Surgical Technigue

The skin incision was made by applying a craniolateral ap-
proach starting from the distal third of the femur and exten-
ding to the proximal third of the tibia. By dissecting the su-
bcutaneous connective tissue, the aponeurosis of the biceps
femoris muscle was revealed and was then separated from the

Case No Breed Age (year) Gender Weight (kg)  Location of Lesion
1 Tertier (S) 8 Q 9 Right Stifle Joint
2 Terrier 1,5 a 10 Right Stifle Joint
3 Terrier 1 3 8,4 Right Stifle Joint
4 Jack Russell Terrier 1 3 9 Left Stifle Joint
5 Terrier 2 a 7 Right Stifle Joint
6 Terrier (S) 12 Q 11 Left Stifle Joint
7 Terrier 8 3 9 Left Stifle Joint
8 Terrier 6 38 9,6 Left Stifle Joint
9 Beagle 5 Q 14,2 Right Stifle Joint
10 Terrier (S) 7 3 10,1 Left Stifle Joint
11 Terrier 1,5 48 10,2 Left Stifle Joint
12 Terrier (S) 9 Q 8 Right Stifle Joint
13 Pinscher a8 43 Left Stifle Joint
14 Beagle 6 Q 12 Left Stifle Joint

Evaluation Protocol

Following routine clinical and radiological examinations, the
findings of lameness and knee joint pain were evaluated by
two physicians using the Illinois University Evaluation Scale
preoperatively and at 10, 30, 60 and 90 days postoperatively
(Table 2).

On radiographs taken of the knee joint of the dogs in the
L/L (knee joint at 90° in tibial compression) and A/P positions
(Innomed TOP-X HE, 2-tube x-ray machine) preoperatively
and on days 10, 30, 60, and 90 postoperatively, the long-term
radiological results of the biceps femoris muscle transposition
technique were evaluated.

In the radiographic evaluation made on postoperative day

fascia lata. This procedure was followed by identification of
the cranial insertion of the biceps femoris muscle.

An incision was made from the insertion attachment of the
biceps femoris muscle and dissection was made towards 4-5
cm proximal from the undetlying tissues. A triangular-shaped
flap was prepared from this separated insertion, with the crani-
al margin of the biceps femoris muscle on one side separated
from the caudal margin of the vastus lateralis muscle with a 3
cm incision, and on the other side, a 2-3 cm incision was made
along the muscle fibrils to the caudal section of the distal of
the biceps femoris muscle (Figure 1).

The flap formed was removed upwards and traction force
was gradually applied in the cranial-medial-caudal direction.

MAE Vet Fak Derg, 5 (3): 92-99, 2020



Figure 1. Flap preparation stages. A) Identification of the cranial insertion
of the biceps femoris muscle. B) Flap formed from the biceps femoris
muscle (17).

With the knee joint in extension, transposition of the flap was
carefully made towards the tibia. The transposition of the bi-
ceps femoris muscle was made at the closest possible point to
the attachment of the patella ligament to the tibial tuberosity,
and was then sutured with 2-0 monofilament non-absorbable
polypropylene suture thread (Prolene ®, Ethicon). The incisi-
on made along the muscle fibrils of the biceps femoris muscle
was sutured with 2-0 monofilament absorbable polyglecapro-
ne 25 (Monocryl ®, Ethicon) (Figute 2).

Cranial translation of the tibia was evaluated intraoperati-
vely by applying the cranial drawer test to the operated joint.
In cases with continuing cranial drawer movement despite

Sen, Kaya

Figure 2. Stages of flap transposition. A) Suturing the flap to the patella
ligament. B) Active force of the flap applied over the tibia postoperatively
7).

bandage was removed, wound healing in the operation area
was checked and the sutures were removed.

RESULTS
Preoperative Clinical Findings

Following the clinical examination including the cranial
drawer test and tibial compression test, and the mediolateral
radiographs taken by applying tibial compression, the degree
of lameness in the cases determined with CCL lesion and pain
levels by moving the affected extremity into flexion and ex-
tension while lying laterally, were evaluated using the Illinois
University Evaluation Scale (Table 2).

Table 2. The clinical evaluation of the study cases made on preoperative period using the Illinois University Evaluation Scale.

Case no

Lameness 3 4 3 3 2.5

Weightbearing 3 5 3 3 2

Range of Motion /
palpation

Pain 3 4 3 3 2

3 35 3

6 7 8 9 10 11 12 13 14

transposition, it was attempted to prevent cranial movement
by increasing the tension of the biceps femoris muscle flap.
No arthrotomy or arthrosynthesis was applied to any case. The
operated area was routinely closed with sutures.

Postoperative Medical Treatment and Bandage Application

Postoperative analgesia was provided with meloxicam
0.3mg/kg (Anaflex®, Hektas, Turkey) administered via SC.
All the dogs were administered 25mg/kg oral amoxicillin
clavulanic acid (Amoksilav BID, Ilsan, Turkey) for 7 days as
antibiotherapy. The owners of the dogs were informed that
the operated extremity must be protected for 10 days with the
soft bandage (Robert-Jones) applied, and the dog’s movements
should be restricted for 15 days. On postoperative day 10, the

Postoperative Clinical Findings

A soft bandage was applied to all the cases for 10 days pos-
toperatively. All the dogs tolerated the bandage well, and the
bandage was seen to have protected the affected extremity.
After 10 days the bandage was removed by the physician. No
dressing or operation wound complications were observed in
any of the cases.

The preoperative scoring applied according to the Illino-
is University Evaluation Scale was repeated on postoperative
days 10, 30, 60, and 90 (Table 3). The data obtained according
to the scale were evaluated statistically (Table 4).

According to the preoperative evaluation made with the Illi-
nois University Evaluation Scale, the mean score for lameness

MAE Vet Fak Derg, 5(3): 92-99, 2020
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Table 3. The clinical evaluation of the study cases made on postoperative days 10, 30, 60 and 90 using the Illinois University Evaluation Scale.

Case no
2 3 4 5 6 7 8 9 10 11 12 13 14
Lameness 3 4 2 3 3 2 3 2 3 2 4 2 2 2
> Weightbeating 2 4 3 2 2 2 2 2 2 2 3 2 2 2
=) .
S Rangeof Motion /-, 5 5 » » 1 4 4 1 4 1 4 1 1 1
S palpation
Pain 2 4 2 2 2 2 2 2 2 2 4 2 2 2
Lameness 2 35 2 2 2 2 3 2 2 2 35 2 2 2
B Weightbeating 2 3 2 2 2 2 2 2 2 2 3 2 2 2
=) .
A Range of Motion /- 45 » ¢ 4 1 1 1 1 3 1 1 1
z | palpation
g Pain 1 2 21 1 2 2 1 2 2 3 1 2 2
= Lameness 1 25 1 1 1 2 2 1 2 1 25 1 1 1
2 |z Weightbearing 1 2 1 1 1 2 1 1 1 1 2 1 1 1
AT f Motion /
g  Range of Motion 1 15 1 1 1 1 1 1 1 1 15 1 1 1
2 palpation
Pain 1 2 1 1 1 1 1 1 1 1 2 1 1 1
Lameness 1 15 1 1 1 1 1 1 1 1 15 1 1 1
2 Weightbeating 1t 2 11 1 1 1 1 1 1 2 1 1 1
ge] .
< Rangeof Motion /oy 11
S palpation
Pain 1 2 11 1 1 1 1 1 1 2 1 1 1

was 3.1, weightbearing on the affected extremity was 3.21, stif-
le joint range of motion 1.75, and pain 2.93. At the evaluation
made on postoperative day 90, the mean points obtained for
these parameters were 1.14, 1.14, 1.04 and 1.14, respectively.

To test the significance of change over time of the
measurements taken for each variable, Friedman analysis was
applied, and for variables with a significant difference, the
Dunn-Bonferroni test was applied as post-hoc analysis. The
data obtained were analysed statistically using SPSS vn 14.01
software and a value of p<0.05 was accepted as statistically
significant.

When the data obtained from the Illinois University Evalu-
ation Scale were evaluated statistically, for the evaluation scale
related to lameness, it was determined that while findings of
lameness continued throughout days 0-60, a positive impro-
vement was recorded in that time. In the scale related to wei-
ghtbearing on the affected extremity, while the data obtained
from days 0-30 were not significant, a statistically significant
improvement was determined in the period after 30 days. In
the scale related to knee joint range of movement and palpa-
tion, a statistically significant improvement was determined in
the period of 60-90 days compared with the period of 0-60
days. In the scale related to pain evaluation, statistically signi-
ficant positive differences were determined in the data from
0-10 days, from 10 -30 days and 30-60 days, and the improve-
ment in the period of 60-90 days was reflected in the statistical
data (Table 4).

Postoperative Radiographic Findings

All the cases were followed up clinically and radiographical-
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ly until the 90th postoperative day, and findings of osteoarth-
ritis were investigated in 11 different areas of the knee joint.
Factors of the thickness, density, and number of points of
osteophyte formation were taken into consideration, and each
area was scored from 1-3, with 0 points given if there was no
osteophyte formation. As a result of the osteoarthritis scoring
(Table 5), no osteophyte formation was determined in cases 2,
3,4,and 10. Cases 1, 5,6, 7, 8,9, 11, 12, and 13 obtained points
of 1-4, and osteoarthritis-related changes were determined to
be minimal. In case 14, points obtained were in the range of
5-10, and non-severe degenerative changes were observed.

The preoperative M/L, postoperative 10 and 90-day posto-
perative M/L radiographs of case no.3 are shown in Figure 3.

The preoperative M/L and 90-day postoperative M/L radi-
ographs of case no.7 are shown in Figure 4.

The preoperative M/L, 10-day postoperative standing, and
90-day M/L radiographs of case n0.9 are shown in Figure 5.

MAE Vet Fak Derg, 5 (3): 92-99, 2020
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Table 4. Statistical Evaluations of the data obtained according to the Illinois University Evaluation Scale. The
different letters (a, b, ¢) in the median column represent a staistically significant difference. n: number of cases, p:

error rate.
. . "
Postop. A“thmfitlc.m.ean E8td Nedian (Min- Max) p
eviation
Ot day 14 3,11 £ 0,45 3 (2,5-4)° <0,05
2 10" day 14 2,29 +0,16 2,5 (2-4) <0,05
g 30" day 14 2,14 £ 0,10 2 (2-3,5)" <0,05
K 60" day 14 1,21+ 0,11 1(1-2,5" <0,05
90" day 14 1,14 £ 0,10 1(1-1,5) <0,05
Ot day 14 3,21 £ 0,21 3 (2-5)° <0,05
2 10" day 14 2,29 £ 0,16 2 (2-4)° <0,05
C 30h day 14 2,14+ 0,10 2 (2-3)° <0,05
I 60" day 14 1,21 +0,11 1(1-2° <0,05
90" day 14 1,14 + 0,10 1(1-2° <0,05
, Ot day 14 2,93 + 0,83 3 (2-5) <0,05
=]
S g 10"day 14 2,29 £ 0,73 2 (2-4)® <0,05
~N =
“f £ 5 30"dy 14 1,71 £ 0,61 2 (1-3) <0,05
%‘3"‘ £ 60"day 14 1,14 £ 0,36 1(1-2) <0,05
R 90* day 14 1,14 0,36 1(1-2) <0,05
Ohday 14 1,75 + 0,28 3 (2-5)° <0,05
10" day 14 1,53 + 0,25 2 (2-4) <0,05
g 30" day 14 1,25+ 0,16 2 (2-3) <0,05
=W
60" day 14 1,07 £ 0,05 1(1-2® <0,05
90* day 14 1,04 + 0,04 1(1-2)° <0,05
Table 5. Osteoarthritis scoring of the cases on postoperative day 90.

(.i:}f)e A B C D E F G H I j K  Total
1 0 0 0 0 0 0 0 0 0 0 1 1
2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 1 0 0 0 1
6 0 1 1 0 0 0 0 0 0 0 1 3
7 0 0 0 0 0 0 0 0 1 0 0 1
8 0 0 0 0 0 0 0 0 1 0 0 1
9 1 0 0 0 0 0 1 0 0 0 0 2
10 0 0 0 0 0 0 0 0 0 0 0 0
1 0 1 0 0 0 0 0 0 0 0 1 2
12 0 0 0 0 0 0 0 0 1 0 0 1
13 0 1 0 0 0 0 0 0 0 0 0 1
14 1 1 1 0 1 1 1 0 0 1 0 7

A. Apical patella, B. Basal patella, C. proximal of the trochlea ossis femoris, D. Medial of the trochlea ossis femoris, E. Lateral of the trochlea ossis
femoris, F. Condylus lateralis ossis femoris and epicondylus medialis femoris, G. Condylus lateralis ossis femoris and epicondylus lateralis femoris, H. Fossa
intercondylaris femotis, I. Medial tibial plateau, J. Lateral tibial plateau, K. Caudal tibial plateau.
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day M/L radiogtraphs.

Figure 4. Radiographs of case no 3. A) preope
day M/L radiographs.

DISCUSSION

With new techniques used in the treatment of CCL rupture
in dogs, the satisfaction of dog owners has significantly incre-
ased despite the development of osteoarthritis in later periods.
Although limping may be eliminated or reduced postoperatively
in the extremity with CCL rupture, many dogs cannot apply full
weightbearing on the affected extremity (18).

When clinically evaluating the biceps femoris muscle transpo-
sition technique in this study, the Illinois University Evaluation
Scale was used. On postoperative day 10, according to this scale,
normal standing and severe limp when walking were determi-
ned in cases 1, 4, 5, 7 and 9, normal standing and mild limp
when walking were determined in Cases 3, 6, 8, 10, 12, 13 and
14, and defective standing and severe lameness when walking
were determined in cases 2 and 11.In the evaluation of weigh-
tbearing on the affected extremity on postoperative day 10, ab-
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Figure 3. Radiographs of case no 3. A) preoperative M/L, B) Postoperative 10th day M/L, C) Postoperative 90th

rative M/L, B) P
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ostoperative 10th day M/L, C) Postoperative 90th

normal weightbearing when standing and slight weightbearing
when walking were determined in cases 1, 3 and 11, and normal
weightbearing when standing with mild pressure on the affected
extremity when walking in cases 4, 5, 6, 7, 8, 9, 10, 12, 13, and
14. In case 2, full weightbearing was not applied on the affected
extremity when standing, and the extremity could not be used
when walking. On postoperative day 90, cases 2 and 11 were
observed with normal weightbearing when standing, and slight
pressure when walking, In all the other cases, weightbearing
when standing and walking was evaluated as equal to that of the
normal extremity. When making the evaluations with this scale,
the daily activity level of the cases was taken into consideration.
When the intense exercise conditions of cases 1, 3,5, 6, 8, and 9
were applied, the weightbearing of the extremities was not equ-
al, as has been previously reported in literature, but the owners
reported that this condition recovered after the dog had rested.

In motor control studies conducted on humans with CCL le-
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Figure 5. Radiographs and standi
image, C) Postoperative 90th day M/L radiograph.

sions, the effect of muscle activity has been discovered to have
an important role in supporting joint structures and in preven-
ting the recurrence of the lesion. Consequently, new methods
have been developed to optimise muscle activation, and hu-
man physiotherapy applications have been improved and up-
dated. Optimum motor control requires sensitive modulation
of muscle activity. Effort must be made to provide co-ordina-
tion to perform controlled and functional movements. Specific
muscle activation or the identification and modification of the
motor control mechanism after CCL rupture in predisposed
dogs may provide the opportunity to develop new ideas about
the process of effective management of the lesion etiopat-
hogenesis. The high impact and sudden changes occurring in
weightbearing on the joint emerge as excessive tension which
can be resisted by the ligament and meniscus. Therefore, addi-
tional support which could form resistance may be necessary
for joint stabilisation. These additional support forms may be
limited or prevented by soft tissue trauma. Muscle activation
throughout joint movement plays a very important role in joint
compression and joint stability. In the human musculoskeletal
system, the muscle groups primarily responsible for joint stabi-
lity when walking are the quadriceps and gastrocnemius musc-
les. To provide joint stability in dogs, the CCL, quadriceps,
gastrocnemius and biceps femoris muscles must be co-ordi-
nated with each other and must work at specific times during
dynamic movements (19).

In the biceps femoris muscle transposition technique app-
lied in this study, active contraction of this muscle prevents
cranial translation of the tibia because of the caudal force for-
med with contraction. At the same time, because of the part
of the body where the muscle is located, there is also a force in
the lateral direction in addition to the caudal direction of the
contraction force. Thus, the active movement prevents exces-
sive internal rotation which occurs as a result of CCL rupture.

In a retrospective study, complication rates of procedures

ng image of case no 9. A) Preoperative M/

Sen, Kaya

L radiograph, B) postoerative 10th day standing

used in the treatment of cruciate ligament ruptures were exa-
mined. These included loosening of the screws used in the
procedure, tibial tuberosity fracture, patella ligament inflam-
mation, osteomyelitis, oedema in the distal part of the stifle
joint, soft tissue infection, intra-articular migration or penetra-
tion of the screws used, and delayed healing. Several studies in
literature have reported complications of extracapsular tech-
niques at the rate of <10%. In a study in which 20 dogs were
treated with the lateral retinacular fascia technique, swelling in
the operation area observed for 2 days postoperatively was re-
ported at the rate of 10%, and reaction to the suture material
associated with bacterial infection at 25%. In the fibula head
transposition technique, complications have been reported of
lateral avulsion of the collateral ligament at 2.5%, and fracture
of the fibula head during pin application or transposition at
3.3%-12.5%. Although iatrogenic damage to the peroneal ner-
ve is very rare, the complication of the drawer eye movement
test remaining positive has been reported at 6%-16.7% (20).

In the extracapsular technique of biceps femoris muscle
transposition, which was applied in this study, the transposi-
tion was made at the closest possible point to the attachment
point of the patella ligament to the tibial tuberosity. In all the
cases in this study, the procedure was completed in approxima-
tely 20 mins, so the risk of bacterial infection was reduced to
a minimum. Wound site reaction was seen on day 10 in only 2
(cases 1, 6) of the 14 dogs, and these were successfully treated.
As the operating time is short and the technique is minimally
invasive, a lower complication rate was observed in the current
study than has been reported in literature.

In comparison with dogs weighing <15 kg and those which
can be treated conservatively, there is a need for surgical in-
tervention in most dogs to provide joint stability and prevent
the secondary development of osteoarthritis and meniscus le-
sions. When the results of the current study are examined, it
can be seen that joint stabilisation was regained at the end of
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3 months with treatment using the biceps femoris muscle tech-
nique. Within the first month of follow-up, the general conditi-
on of all the dogs had improved and in the second month, the
recovery process was completed.

The surgical procedure applied in this technique can be
completed in a shorter time than other intra and extracapsular
methods. The mean time for the application of this technique
has been reported as 20 mins, and similar times were recorded
for the operations in the current study. Therefore, the risk of
postoperative infection has been seen to have been significantly
reduced compared to other surgical procedures.

No arthrotomy was applied to any case and the currrent
study population was small.

CONCLUSION

This study can be considered of guidance for further extra-
capsular studies which should include a larger population.

As the postoperative clinical data of this study were subjecti-
ve, it can be recommended that gait analysis evaluations or video
recordings are made of the dogs. The use of multimodal sys-
tems (kinetic, kinematic and electromyographic) of gait analysis
and taking 3-dimensional measurements would overcome the li-
mitations of the current study and provide more objective data.

The cases in the current study were followed up for 90 days
in respect of the formation and progression of osteoarthritis
and long-term complications. It can be recommended that fu-
ture studies include a longer postoperative follow-up period in
respect of postoperative complications.
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ABSTRACT

The aim of this study was to investigate the effect of acute strenuous exercise on some physiologi-
cal, blood and antioxidant system parameters in Kangal shepherd dogs with ankyloglossia. In both
groups, red blood cell, leukocyte, hemoglobin, mean corpuscular volume, hematocrit levels along with
superoxide dismutase enzyme activity and malondialdehyde levels were increased after acute strenuous
exercise compated to before exercise. In both groups, the biochemistry parameters of total protein,
albumin, glucose levels were decreased after acute strenuous exercise compared to before exercise. In
both groups, the heart rate, respiratory rate, body temperature physiological values were increased after
acute strenuous exercise compared to before exercise. In comparison of the groups within themselves
after acute strenuous exercise, the respiratory rate and body temperature values were increased more
in the ankyloglossial group. When the data obtained were evaluated, it was found that acute strenuous
exercise affected physiological data more in the dogs with ankyloglossia. This study is the first study on
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blood and antioxidant system parameters in Kangal shepherd dogs with ankyloglossia.

INTRODUCTION

Kangal shepherd dogs are preferred as guard and shepherd
dogs around the world due to their majestic appearance, lar-
ge figure, agility, bravery that enables them to stand against
wild animals larger than themselves, loyalty to their owners
and harmlessness and compassion toward children (10, 21,
23). The reasons behind the high preference rate of Kangal
shepherd dogs are that they execute the assigned duty perfect-
ly and have the skill to rapidly adapt to the environment. The
thermoregulation mechanism plays a significant role in rapid
adaptation of Kangal shepherd dogs to the environment, and
their tongue plays a significant role in the adjustment of the
thermoregulation mechanism (31). Ankyloglossia is a genetic
disease seen in humans and rarely in Kangal shepherd dogs.
Ankyloglossia is known as incomplete release of frenulum lin-
guae, which ties the tongue to the mouth base, or thickens
the tongue due to cell proliferation, and thus preventing the
release of the tongue (2,10).

Increased oxygen consumption during exercise is the most
obvious biological difference (3). In order to meet the oxygen
consumption, some changes occur in the circulating blood
with some physiological mechanisms in the body. As the inten-
sity of exercise increases, oxygen consumption increases and
the production of free radicals accelerates (27, 28). The cells
have antioxidant systems against the destructive effects of free
radicals and act by clearing the free radicals formed (8). Anti-
oxidant enzymes effective at the cellular level during exercise

Bu makaleye atifta bulunmak icin/ To cite this article:

include superoxide dismutase (SOD) (1). It has been reported
that acute strenuous exercise may negatively affect SOD ac-
tivity (30). Exercise done regularly and at a certain intensity
strengthens the antioxidant defense (17). Lipid peroxidation is
thought to occur when the level of free oxygen radicals excee-
ds the level of antioxidants in the defense capacity of the cells
during exercise. One of the substances that occur as a result
of lipid peroxidation is malondialdehyde (MDA) and is an in-
dicator of oxidative stress. The amount of resulting MDA is
thought to increase in proportion to the intensity and duration
of the exercise (32).

In the literature, there is no study on the effect of exercise
status on blood and antioxidant system parameters in Kangal
shepherd dogs with ankyloglossia. Therefore, the aim of this
study was to investigate the effect of acute strenuous exercise
on some physiological, blood and antioxidant system parame-
ters in Kangal shepherd dogs with ankyloglossia.

MATERIAL and METHODS

Animal experimentations approval for the study was
granted by the Local Ethics Committee for Animal Experi-

mentations of Cumbhuriyet University with issue number of
65202830050.04.04-250 in February 21, 2019

Animals

In the study, 8 Kangal shepherd dogs with ankyloglossia
and 13 Kangal shepherd dogs without ankyloglossia between

Kockaya M, Ekici M. The effect of acute strenuous exercise on some physiological, blood and antioxidant system parameters in Kangal shepherd dogs with and without anky-
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the ages of 2-7 years, which were owned by animal breeders in
Sivas, were used.

Physiological parameters and blood parameters

During the course of the study, the animals were kept in
their familiar environment and allowed to perform their routi-
nes in order to prevent stress and potential alterations in their
hematological parameters. Establishments were chosen accor-
ding to having to offer a similar dietary provisions to dogs in
order to prevent dietary changes in both hematological and
biochemical parameters.

Table 1. Determined hematological values in study groups

On days when the environment temperature was 20 "C, he-
art rate, respiratory rate, rectal temperature ("C) were measured
and blood samples were taken from the dogs at rest and after
two hours of acute strenuous exercise.

Blood samples from each dog were collected from antebra-
chial cephalic vena into two tubes which were lithium heparin
containing tubes and yellow capped anticoagulantfree gel co-
ated biochemistry tubes. Blood samples were delivered into
the laboratory in shortest time possible. Blood samples were
centrifuged for 10 min at 4000 rpm for obtaining serums. Ob-
tained serums were stored at -20°C until the analysis. Bioche-
mistry analyzer device (Mindray BS200, Mindray, PR.C.) was

Group
With ankyloglossia ~ Without ankloglossia P value
Mean + SEM (Me- Mean * SEM ( with in group)
di .
ian) (Median)
Resting 6.11£0.028 6.10£0.029 >0.05
(6.13) (6.11)
RBC Exercise 6.2310.007 6.2240.007 >0.05
(6.23) (6.23)
P value (with in group) <0.001
Resting 35.83£0.24 36.07£0.17 >0.05
HCT (35.75) (35.99)
Exercise 36.83%0.039 36.78+0.024 >0.05
(36.85) (36.78)
P value (with in group) <0.001
Resting 10.88+0.09 10.88£0.06 >0.05
(10.80) (10.80)
HGB Exercise 12.63+0.29 12.08+0.25 >0.05
(13.00) (12.35)
P value (with in group) <0.001
Resting 64.87%0.14 65.03£0.11 >0.05
(64.80) (65.00)
MCV Exercise 05.64%0.27 65.37£0.11 >0.05
(65.70) (65.50)
P value (with in group) <0.01
Resting 12.6010.02 12.60+0.02 >0.05
WBC (12.60) (12.60)
Exercise 12.7010.04 12.69£0.03 >0.05
(12.70) (12.70)
P value (with in group) <0.05

RBC: Red blood cell, HCT: Hematokrit, HGB: Hemoglobin, MCV: Mean corpuscular volime, WBC: White blood cell,

SEM: Ortalama standart hata
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used to determine serum total protein, albumin and glucose
levels. Automatic hemocytometer device (Hematologic Anal-
yzer System 9000, Serono Diagnostics) was used to determine
hematological parameters. Malondialdehyde (MDA) measure-
ment was performed as described by Janero (19). This method
is based on the spectrophotometric measurement of the ab-
sorbance at 535nm of the color that MDA forms with thiobar-
bituric acid (TBA) in acidic media. The results were calculated
using a standard graph. Serum Superoxide Dismutase (SOD)
levels were determined by the xanthine/xanthine oxidase met-
hod (12). The resulting superoxide radicals (O,) reduce the
nitro blue tetrazolium (NBT) and form a colored formazan.
This complex yields maximum absorbance at 560 nm. When
SOD is present in the medium, no NBT reduction occurs and
it does not turn into a blue-violet color, and a light color is
formed depending on the amount and activity of the enzyme.

Statistical Analyses

IBM SPSS Statistics 25.0 software was used for the statis-
tical analysis of the data (18). While the statistical difference
between the groups was analyzed by the Mann Whitney U test,
the statistical analysis of the intragroup change in different
conditions was performed using the Wilcoxon test. The re-
sults were presented as Mean®SEM (Median). The level of
significance was set at p<0.05.

Table 2. Serum biochemical levels between groups

Kocgkaya, Ekici

RESULTS

Red blood cell, leukocyte, hemoglobin, mean corpuscular
volume (MCV), hematocrit blood parameters levels were inc-
reased in the dogs with and without ankyloglossia after acu-
te strenuous exercise compared to before exercise (p<<0.001,

p<0.01) and the values of these parameters are shown in Table
1.

There was a decrease in serum total protein (TP), albu-
min, glucose levels in the dogs with and without ankyloglos-

sia after acute strenuous exercise compared to before exercise
(p<0.001, p<0.01) and these values are shown in Table 2.

Serum SOD and MDA levels were increased in the dogs
with and without ankyloglossia after acute strenuous exercise
compared to before exercise (p<<0.001) and these values are
shown in Table 3.

It was found that the physiological values of heart rate
(HR), respiratory rate (RR), body (rectal) temperature (RT)
increased were increased in the dogs with and without anky-
loglossia after acute strenuous exercise compared to before
exercise (p<0.001). When the groups were compared within
themselves after acute strenuous exercise, it was found that the
RR and RT values were increased more in the ankyloglossia
group (p<0.01, p<0.001). The values for these parameters are
shown in Table 4.

Group
With ankyloglossia ~ Without ankloglossia P value
Mean = SEM (Me- Mean = SEM (with in group)
dian) )
(Median)
Resting 5.68%0.01 5.66%0.01 >0.05
(5.70) (5.68)
TP Exercise 5.62%0.01 5.63%0.006 >0.05
(.61 (5.63)
P value (with in group) <0.01
Resting 3.98+0.004 3.98%+0.002 >0.05
Albumin (3.99) (3.99)
Exercise 3.97+0.009 3.96+0.005 >0.05
(3.98) (3.98)
P value (with in group) <0.05
Resting 93.98%+0.41 94.20+0.22 >0.05
(94.07) (94.49)
Glucose Exercise 91.00%£0.39 91.45%0.26 >0.05
(90.89) (91.28)
P value (with in group) <0.001

TP: Total protein, SEM: Ortalama standart hata
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Table 3. Serum SOD and MDA levels between groups

Group
With ankyloglossia ~ Without ankloglossia P value
Mean £ SEM (Me- Mean + SEM ( with in group)
dian) )
(Median)
Resting 0.63£0.004 0.63£0.003 >0.05
(0.63) (0.63)
MDA Exercise 1.26£0.06 1.12£0.04 >0.05
(1.29) (1.05)
P value (with in group) <0.001
Resting 86.64£0.89 86.66£0.65 >0.05
SOD (86.93) (86.68)
Exercise 133.79£0.70 132.50%0.46 >0.05
(133.92) (132.48)
P value (with in group) <0.001
MDA: Malondialdehyde, SOD: Superoxide dismutase, SEM:Ortalama standart hata
Table 4. Determined physiological parameters in study groups
Group
With ankyloglossia ~ Without ankloglossia P value
Mean + SEM (Me- Mean + SEM ( with in group)
dian) .
(Median)
Resting 94.12+0.29 94.00+0.22
(94.00) (94.00) >0.05
HR (n/ Exercise 116.87+0.47 114.531+0.24 >0.05
min) (116.5) (114.0)
P value (with in group) <0.001
Resting 22.12%+0.29 22.07+0.24 >0.05
RR (n/ (22.0) (22.0)
min) Exercise 36.0010.26 35.1510.27 <0.01
(36.0) (35.0)
P value (with in group) <0.001
Resting 37.620.03 37.5610.015 >0.05
(37.64) (37.506)
RT (°C) Exercise 37.86%0..006 37.78%0.006 <0.001
(37.80) (37.78)
P value (with in group) <0.001

HR: Heart rate, RR: Respiratory rate, RT: Rectal temparature, SEM: Ortalama standart hata
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DISCUSSION

The oxygen requirement of the skeletal muscles increases
during exercise. Mobilization of red blood cells from the sple-
en occurs to meet the requirement for oxygen. This increases
the RBC, HCT, HGB and MCYV values. During exercise, some
fluid leaves the vessels and goes between the tissues. This inc-
reases the red blood cell and hemoglobin density in the blood.
Many studies have reported increased RBC, HCT, MCV, HGB
values in the case of acute exercise (7, 8, 14, 24, 29, 33). In
the present study, there was an increase in RBC, HCT, MCV,
HGB values in the dogs with and without ankyloglossia after
acute strenuous exercise compared to resting state, which is
consistent with other studies.

It has been reported that white blood cell count is increased
during acute exercise, and the reason for this is related to the
change in catecholamines and hemodynamics (8, 13, 25, 34).
In the present study, there was an increase in WBC values in
the dogs with and without ankyloglossia after acute strenuous
exercise compared to resting state, which is consistent with
other studies.

It has been reported that the serum glucose level is dec-
reased during acute strenuous exercise and accordingly, pro-
tein breakdown (proteolysi) increases and total protein and
albumin levels are decreased (5). It has been reported that
protein catabolism slightly increases and total protein level is
decreased during acute strenuous exercise (4, 9, 11, 15). In the
present study, the serum glucose, albumin and TP levels were
lower in the dogs with and without ankyloglossia after acute
strenuous exercise compared to resting state, which is consis-
tent with other study results.

It has been reported that oxidative stress is increased in ca-
ses of acute exercise and intense exercise, and SOD and MDA
levels are increased due to increased oxitative stress (1, 6, 26,
32). In the present study, the SOD and MDA values were hi-
gher after acute strenuous exercise compated to resting state,
which is consistent with other study results.

The exercise studies on Kangal shepherd dogs found that
HR, RR, RT values were increased after exercise compared to
resting state (20, 22). In the present study, these values were
reported to be increased in the Kangal shepherd dogs with and
without ankyloglossia after acute strenuous exercise compared
to the resting period. However, when the groups were evalua-
ted within themselves, it was found that the RR and RT values
were increased more in the Kangal shepherd dogs with anky-
loglossia. This increase is due to the fact that the body tempe-
rature cannot be lowered since the tongue does not completely
come out in animals with ankyloglossia and the respiratory rate
is increased to provide thermoregulation.

In conclusion, acute strenuous exercise affects physiological
data more in dogs with ankyloglossia and increased respiratory
rate in dogs with ankyloglossia during exercise is not sufficient
to adjust the thermoregulation.

Kocgkaya, Ekici

CONCLUSION

Ankyloglossia condition affects physiological data more in
Kangal shepherd dogs during exercise and causes the body
temperature to increase more. It will be useful to consider the-
se parameters in exercise types and treatments for dogs with
ankyloglossia.
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oz

Sigirlarda Anti Millerian Hormon (AMH) konsantrasyonlari ile antral folikil sayisi pozitif olarak ve
yuksek seviyede iliskilidir. Bu nedenle ovaryum rezervinin belirlenmesinde, oosit kalitesi, siperovulas-
yon cevabi, fertilite, verim 6mru gibi kritetlerin belirlenmesi igin biyomarker olarak kullamlabilmektedir.
Bu ¢alismada inek ve diivelerde serum AMH diizeyleri ile fertilite parametreleri arasinda olasi iliskilerin
ortaya konulmast amaglanmistir. Arastirmada 44 diive ve 40 inek materyal olarak kullanildi. Ineklerde
ilk tohumlama gebelik orani, gebelik basina ortalama tohumlama sayist, postpartum 200 giinde gruplar-
da gebelik oranlari, acik glin sayist fertilite parametreleri olarak analiz edildi. Diivelerin ilk tohumlamada
gebe kalma oranlari, gebe kalmayanlarin ikinci ve tGg¢tincti tohumlama gebelikleri de ilave edilerek iki
grubun gebelik oranlart ve gebelik basina ortalama tohum sayilari kargilastirildi. Davelerde ve inek-
lerde en dustk AMH dizeyi 0.001 ng/ml iken en yiksek seviye her iki grupta da 0.7 ng/ml olarak
bulunmustur. Inek ve diivelerde ortalama AMH diizeyi sirastyla 0.26%0.17 ve 0.21+0.16 ng/ml+SD
olarak belirlendi (p>0.05). AMH 6l¢timlerinden sonra tohumlanan ineklerde ve divelerde 1., 2. veya
3. tohumda gebe kalanlar ile gebe kalmayanlarin ortalama AMH diizeyleri arasinda anlamli bir iliski
gorilmedi (p>0.05). Sonug olarak divelerde ve ineklerde tohumlamalar sonrasinda gebelik oranlar ile
AMH seviyeleri arasinda bir iliski kurulamamustir. Inek ve diivelerde bireyler arasinda AMH diizeyleri
agisindan varyasyonun ok yiiksek diizeyde olmast dikkat gekici bir bulgu olmustur. Ineklerde AMH
diizeyleri ve fertilite iliskisini ortaya koymak icin yeni arastirmalar yapilarak bu konudaki bilgi birikimi-
nin arttirtlmasi gerekmektedir.

Relationship Between Sera Anti Mullerian Hormone Levels and Fertility in Holstein
Heifers and Cows

ABSTRACT

Anti-Mullerian Hormone (AMH) concentrations and antral follicle numbers were positively related in
cattle. Therefore, it can be used as a biomarker in determining the reserve of ovary, determination of
oocyte quality, superovulation response, fertility, productive life. In this study, it was aimed to determine
the relationship between serum AMH levels and fertility parameters in cows and heifers. A total of 44
heifers and 40 cows were used as materials in the study. The first insemination pregnancy rate in cows,
the average number of insemination per pregnancy, pregnancy rates in groups in 200 days postpartum,
open days were analyzed as fertility parameters. The first insemination pregnancy rates in heifers, and
total pregnancy rates and average number of inseminations per pregnancy were compared. The lowest
AMH level in the heifers and cows was 0.001 ng/ml and the highest level was 0.7 ng/ml in both groups.
The mean AMH level in cows and heifers was 0.26 + 0.17 and 0.21 £ 0.16 ng / ml£SD, respectively
(p>0.05). No significant relationship were found between the mean AMH levels of the pregnant and
non-pregnant cows and heifers that were inseminated after AMH measurements (p>0.05). As a result,
there was no relationship between pregnancy rates and AMH levels after insemination in heifers and
cows. A remarkable finding was that the variation in AMH levels among individuals in both cows and
heifers was very high. In order to reveal the relationship between AMH levels and fertility in cows, it is
necessary to increase the knowledge on this subject by making new researches.

GIRIS

testislerin olmasi gerekmektedir. Bu testislerden AHM ve tes-
tosteron salgilanmaktadir. Cinsiyet farklilasmasi stiresince ytk-

Anti Millerian Hormon (AMH) gelisen folikillerin grand-
loza hiicreleri tarafindan tretilen Transforming Growth Fak-
tor-b stiper ailesinin dimerik glikoprotein bir tyesidir. Gebeli-
gin ilk dénemlerinde farklilasmamis durumda olan gonadlatin,
erkek fenotipinde farklilasmast i¢in endokrinolojik olarak aktif

Bu makaleye atifta bulunmak icin/ To cite this article:

sek miktarda androjen varligt wolffian kanali stabilizasyonu ve
ds genital organlarda maskilinizasyon icin gereklidir (1).

Disi memeliler ovaryumlarinda degisken sayida saglikli fo-
likiiller bulundurarak dinyaya gelmekteditrler. Bu primordial
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foliktil havuzu buylimeyle birlikte aktive olmakta, gelisen foli-
kiiller atrezi olmakta ya da ovulasyon yapmaktadir (2). Insan ve
hayvan calismalarinda ortaya ¢ikarildigi gibi AMH primordial
foliktillerden antral folikiil asamasina kadar granuloza hiicreleri
tarafindan salgilanmaktadir (3). Yiksek ve dustik antral folikiil
sayist esas alindiginda, yiksek antral foliktl sayistnin plazma
progesteron seviyesi, erken liteal fazda endometriyal kalin-
lik, etci divelerde ve siitcii ineklerde gebelik orant gibi ferti-
lite 6zellikleri ile pozitif olarak iligkili oldugu bildirilmektedir.
Bunun yaninda ineklerde antral folikil sayisi ile gonodotropin
sekresyonu ve liiteal hiicrelerin gonodotropin duyarliligs ara-
sinda farklhiliklar oldugu bildirilmektedir. Sigirlarda Anti Mlle-
rian Hormon (AMH) konsantrasyonlart ile antral folikil say1si
pozitif olarak ve ylksek seviyede iligkilidir (2). Antral folikul
sayisinin ovaryum fonksiyonlari, siperovulasyon cevabi, trans-
fer edilebilir embriyo sayisi, fertilite gibi parametrelerle pozitif
olarak iliskili fenotipik bir biyomarker oldugu gésterilmistir.
Granuloza hiicreleri tarafindan tretilen AMH kigtk antral fo-
likdl sayisinin endokrin bir indikatéridir (2). Disilerde gonad-
larin tagidign folikillerin sayist ve kalitesi sigirlarda fertilite ile
iliskilidir (4). Disi sigirlarda ytksek antral folikil sayisina (=25
folikiil) sahip olanlarin disiik antral folikdl sayisina (<15 foli-
kil) sahip olanlara gére daha yiksek AMH konsantrasyonlari
olctildigi bildirilmektedir (5). AHM seviyesi bireyler arasinda
cok degisken olmakla birlikte tek bir bireyden tekratlayan 6l-
cimler yapildiginda AMH seviyesinin reprodiktif siklus bo-
yunca nispeten sabit oldugu gérilmektedir (6).

Suboptimal fertiliteye sahip disileri, fenotipik faktorler kul-
lanarak belirleyebilecek bir metodun gelistirilmesi sigir endiist-
risinde verimliligin arttirilmasi icin hayati bir 6neme sahiptir.
Bununla bitlikte béyle yontemlerin bulunmast fertiliteyi etkile-
yen unsurlarin sayica fazla ve karmagik olmasi nedeni ile gic-
tir. Siride kalma siirelerinin tahmin edilmesinde anne-baba
bilgileri yetersiz kalmaktadir. Strtide kalma streleri ile korelas-
yon gosteren bir biyomarker bugtine kadar kesfedilmemistir.
Boyle bir markerin bulunmast strilerde uzun 6émirliligin
saglanmasi, boga se¢imi ve yetistirme programlari agisindan
6nemli faydalar saglayacaktir. Bu calismada inek ve divelerde
serum AMH duzeyleri ile fertilite parametreleri arasinda olast
iliskilerin ortaya konulmast amaclanmistir.

GEREC ve YONTEM

Sunulan calisma Mehmet Akif Ersoy Universitesi, Hayvan
Deneyleri Yerel Etik Kurulu tarafindan 320 protokol numarali
karart ile onay almustir. Arastirma Konya ili Cumra ilgesinde
bulunan bir st isletmesinde gerceklestirilmistir. Kullanilacak
olan inek ve divelerin timii Holstayn 1rkindan secildi ve calis-
ma siiresince karma rasyon ile beslendiler. Diiveler 13-14 ayini
doldurarak yetistirme olgunluguna ulasmis klinik muayene-
sinde saglik sorunu gérilmeyen diiveler arasindan belirlendi.
Inekler ise ilk dogumunu yaparak ilk laktasyonuna baslayan,
dogum sonrast ketozis, retensiyo sekundinarum ve metritis gibi
hastaliklar gecirmemis, dogum sonrast 45-60 giin araligindaki
inekler arasindan belirlendi. Segilen ineklerde AMH 6lctimleri
icin kan 6rnekleri alindi. Biitiin inekler ayni grupta oldugundan
beslenme ve siirii idaresi agisindan bir 6rneklik saglandi.

Toplam 40 inekte 60 glnlitk génilli bekleme siiresinin ar-
dindan dogal kizginlik gbzlemi veya ovsynch protokoli ile to-

humlamalar gerceklestirildi. Ineklerde ilk tohumlama gebelik
orant, gebelik basina ortalama tohumlama sayisi, postpartum
200 giinde gruplarda gebelik oranlari, acik glin sayist fertilite
parametreleri olarak analiz edildi. 1k tohumlama gebelik orant
= (Ilk tohumlamada gebe kalan inek sayist/tohumlanan toplam
inek sayist) x100, Gebelik basina ortalama tohumlama sayist =
Gruptaki tiim ineklere yapilan tohumlama sayist / Grupta gebe
kalan inek sayist, Gebelik orant = (Gruptaki gebe inek sayist/
Gruptaki ineklerin sayist) x100 seklinde hesaplandt. Gruplarda
actk giin ortalamast hesaplamasinda, ineklerin dogum yaptik-
tan sonra gebe kaldigt tohumlamaya kadar gegen siire esas alin-
mustir. Gebe olmayan veya tohumlanmis ancak gebelik teshisi
yapilmamis durumdaki ineklerin ¢alisma bittigi glindeki sagilan
glin sayist agik glin sayist olarak kabul edilmistir.

Toplam 44 divede kan 6rnekleri alindiktan sonra diveler
cinsiyeti belitlenmis disi sperma ile iki defa, gebe kalmadig:
takdirde normal spermayla devam edecek sekilde en az ti¢ defa
tohumlandi. Dtvelerin suni tohumlamalart tecriibeli bir teknis-
yen tarafindan yapildi. Gebelik kontrolleri ise tohumlamadan
30 glin sonra ultrasonografi ile tarafimizdan yapildi. Serum
AMH seviyelerinin 6l¢imu yapildiktan sonra grubun ortala-
ma serum AMH diizeyi saptandt. Bu seviyenin altinda kalanlar
dustik AMH ustiinde kalanlar ise yiksek AMH olmak tizere
iki grup olusturuldu. Duvelerin ilk tohumlamada gebe kalma
oranlari, gebe kalmayanlarin ikinci ve G¢tincti tohumlama ge-
belikleri de ilave edilerek iki grubun gebelik oranlari ve gebelik
basina tohum sayilari karsilastirildi.

Serum AMH seviyelerinin belirflenmesinde insan AHM 6l-
cimi icin gelistirilmis ancak sigirlarda kullaniabildigi literatiir-
de gosterilmis (7) ticari bir ELISA kiti (Beckman Coulter®,
AMH Gen 11, USA) kullanildi. Verilerin islenmesinde Micro-
soft Excel 2010, istatistiksel analizinde ise SPSS (IBM SPSS,
versiyon 21) paket programlar kullanilmistir. Gruplarda sayisal
ortalamalarda standart hatal aritmetik ortalama kullanildr. Fer-
tilite parametrelerinin analizinde pearson korelesyon testi, ki
kare testi ve t testi kullanild. P<0.05 seviyesi istatiksel olarak
6nemli kabul edildi.

BULGULAR

Divelerde ve ineklerde en disik AMH diizeyi 0.001 ng/ml
iken en yiiksek seviye her iki grupta da 0.7 ng/ml olarak bu-
lunmustur. Inek ve diivelerde ortalama AMH diizeyi sirastyla
0.26£0.17 ve 0.2110.16 ng/mlESD olarak belitlendi (p>0.05).
Diivelerde AMH dizeyleri incklere nazaran sayisal olarak
dustik olmakla birlikte istatistiksel olarak fark gbrilmemistir
(p>0.05).

AMH 6lgtimlerinden sonra tohumlanan inek ve duive-
lerde ortalama serum AMH diizeyleri gebe kalan ineklerde
0.27£0.16 ng/ml kalmayanlarda 0.25£0.18 ng/ml, gebe kalan
divelerde 0.21£0.17 ng/ml kalmayanlarda 0.23+0.11 ng/ml
olarak ¢l¢tldi (p>0.05).

AMH 6lcumlerinden sonra tohumlanan duvelerde, 1., 2.,
3. ve tizeri tohumda gebe kalanlarda ortalama AMH duzey-
leri sirastyla 0.20£0.17, 0.27+0.23, 0.19£0.14 ng/ml olarak
belirlendi (p>0.05). AMH Odl¢timlerinden sonra tohumlanan
ineklerde, 1., 2., 3. ve lzeri tohumda gebe kalanlarda ortalama
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AMH duzeyleti sirastyla 0.27£0.21, 0.26£0.16, 0.30£0.04 ng/
ml olarak belitlendi (p>0.05).

Duvelerde ortalama AMH duzeyi olarak belitlenen 0.21 ng/
ml degerinin alttnda AMH seviyesine sahip diveler ile bu de-
gerin Ustiinde kalanlar gebelik orant ve gebelik basina tohum
sayist acisindan degerlendirildiginde (Tablo 1) 6nemli bir fark
gorilmedi (p>0.05). Ineklerde ortalama AMH diizeyi olarak
kabul edilen 0.26 ng/ml altunda kalanlar ile Gstinde AMH du-
zeyine sahip olanlar gebelik orani, acik glin ve gebelik bagina
tohum sayist acisindan karsilastirildiginda (Tablo 2) istatistiki
bir fark olusmadi (p>0.05).

Saltik, Cetin

ineklerde ortalama AMH seviyesini 0.321+0.25 ng/ml olarak
belirlemislerdir. Monniaux ve ark. (10), ineklerde AMH sevi-
yesinin 0.001 — 0.531 ng/ml arasinda degistigini bildirmislet-
dir. Aragtirmamizda diive ve ineklerde en diisitk AMH diizeyi
0.001 ng/ml iken en yiiksek seviye her iki grupta da 0.7 ng/ml
olarak bulunmustur. Inek ve diivelerde ortalama AMH diizeyi
strastyla 0.26£0.17 ve 0.21£0.16 ng/mlESD olarak belitlendi.
Ineklerde bir bireyin AMH diizeyi siklus boyunca nispeten sta-
bil olmasina ragmen bireyler arasindaki farkin oldukea yiiksek
oldugu belirtilmektedir (9,11). Inek ve diivelerin minumum ve
maksimum AMH degerleri arasinda farkliliklar oldugu gériil-

Tablo 1. Duvelerde ortalama AMH seviyesinin (0.21 ng/ml) altinda ve tstlinde olanlarda tireme 6zellikleri
Table 1. Reproductive characteristics of heifers below and above the mean AMH level (0.21 ng/ml)

Gebelik orani

Gebelik bagina tohum say1s1

<0.21ng/ml %88
(n=25)

>0.21 ng/ml %84.2
(0=19)

24

2.3

Gruplar arasinda istatistiki fark bulunmamaktadir (p>0.05)

No statistically significant differences between groups (p>0.05)

Tablo 2. Ineklerde ortalama AMH seviyesinin (0.26 ng/ml) altinda ve @istiinde olanlarda tireme ézellikleri
Table 2. Reproductive charactetistics of cows below and above the mean AMH level (0.26 ng/ml)

Gebelik oram Agik giin Gebelik basina tohum sayis1
ortalamasi
<0.26 ng/ml %55 119.2+53.6 2.8
(n=20)
>0.26 ng/ml %060 130.3+77.6 3.5
(n=20)

Gruplar arasinda istatistiki fark bulunmamaktadir (p>0.05)

No statistically significant differences between groups (p>0.05)

TARTISMA

Dive ve ineklerde AMH seviyelerinin gelecek fertilitenin
belirlenmesi amactyla kullanilabilmesi reprodiiksiyon acisindan
o6nemli bir iletleme olarak kabul edilmektedir. Disi damuizlik-
larda bu 6l¢imiin daha pubertasa ulasmadan bile yapilabilmesi
damizlik degeri olmayan diivelerin biran 6nce belirlenip si-
riden cikartlmast acisindan 6nem arz etmektedir. Bu aragtir-
mada gelecek fertilitenin belirlenmesinde bir parametre olarak
dive ve ineklerde AMH 6l¢timlerinin kullanilabilirliginin belir-
lenmesi amaclanmisgtir.

Rico ve ark. (8), Holstayn incklerde AMH seviyesini 0.02 —
0.22 ng/ml arasinda dagildigini belirlemislerdir. Pfeiffer ve ark.
(2), ise Holstayn duvelerde en disik AMH duzeyini 0.006 ng/
ml, en yuksek AMH duzeyi 0.43 ng/ml olarak belitlemislerdir.
Center ve ark. (9), et¢i ineklerde ise serum AMH duzeyi 0.013
— 0.898 ng/ml olarak belitlenmistir. Ortalama AMH duzeyi-
nin 0.293 ng/ml oldugu belirtilmektedir. Ribeiro ve ark. (4),

mektedir. Arastirmacilar AMH 6lctim teknigi, plazma veya se-
rum kullanilmasi ve 6rnekleri saklama kosullarina bagl olarak
sonuglarin degisken olabilecegini bildirmektedirler (12). Bunun
yaninda arastirmalar arasinda ¢ok degisken degetlerin ortaya
ctkmast cevre, beslenme, hastalik, yas ve laktasyon, irkin etkisi
olabilecegi dusintlmistir. Arastirma sonuglarimiza gore ge-
rek ineklerde gerekse diivelerde bireyler arasinda ¢ok yiiksek
varyans oldugunu gostermektedir. Diger arastirmalarin verileri
de incelendiginde en dusiik AMH seviyesine sahip bir birey
ile en yuksek AMH seviyesine sahip birey arasinda 500 kattan
fazla fark oldugu gorilmektedir. Bireyler arasinda AMH di-
zeylerinin neden bu kadar farklilik gdsterdigi tam olarak bilin-
memektedir.

Siitcti ineklerde diigiik antral folikdl sayisina sahip (15=)
ineklerde ilk tohumlama gebelik orani %35.2, orta derecede
antral folikiile sahip (15-24) ineklerde %47.1 ve yuksek say1-
da antral folikile sahip (=25) ineklerde %34.5 olarak bulun-
mustur. Arastirmactlar disik antral folikile sahip ineklerin
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orta seviyede antral folikiille sahip olanlar ile kiyaslandiginda
6nemli derecede ilk tohumlama gebelik oranmnin disiik oldu-
gunu bildirmislerdir (13). Dustik antral folikiil sayisina sahip
ineklerde gebelik icin gereken tohumlama sayist orta derecede
antral folikille sahip olanlara gbre daha yiiksek bulunmustur
(2.7 — 2.3, p<0.05). Ancak yuksek ve duisiik antral folikil sayi-
Ii hayvanlar karsilastirildiginda 6nemli bir fark gérilmemistic
(13). Bu verilere dayanarak diisiik antral folikil sayisinin disiik
fertilite ile iliskili olabilecegi diisinilmektedir. Antral folikiil
sayst ille AMH diizeyi arasinda korelasyonun ¢ok yiiksek oldu-
gu (r>0.90) bilinmektedir (14). Yukarida sunulan antral folikil
sayist ve fertilite iliskisinin, AMH diizeyleri ve fertilite arasinda
da gorilmesi beklenmektedir. Ancak arastirmamizda ineklerde
gerek ilk tohumlama gebelik oranlari gerekse toplam gebelik
orant agisitndan AMH seviyeleri ile bir iliski g6rillmedi. Bunun
AMH o6l¢timunde kullanilan materyal sayisinin azligindan kay-
naklanmis olma ihtimali bulunmaktadir. Diger taraftan Souza
ve ark. (15), sirkiilasyondaki AMH diizeyi ve fertilizasyon orant
arasinda 6nemli bir korelasyon olmadigini géstermislerdir. Fer-
tilizasyon oraninin semen kalitesi ve konsantrasyonu, tohum-
lama zamani ve teknigi, boganin kalitimsal fertilitesi gibi ¢ok
sayida faktore gore degistigi belirtilmektedir. Dolayisiyla bir
inegin veya diivenin AMH diizeyi ile tohumlama sonrast gebe-
lik oranlart arasinda tartismasiz bir baglanti gosterilememistir.

Morotti ve ark. (5), disiik folikil sayisina sahip Bos Indicus
sigirlar ile orta derecede folikiile sahip olanlarin gebelik oran-
larini karstlastirdiklarinda dusiik folikiile sahip olanlarin daha
yitksek oldugunu belirlemislerdir (%048-%060.5). Bu durum
Mossa ve ark. (13), Bos Taurus rkindaki bulgulart ile ¢elismek-
tedir. Dolayistyla Bos Taurus ve Bos Indicus irklart arasinda
6nemli farkliiklar bulunmaktadir.

Holstayn diivelerde ilk tohumlama gebelik orani ile AMH
diizeyleri arasinda bir iliski olmadigt belirtilmektedir. Benzer
sekilde diivelerde gebelik icin gereken tohumlama sayist ve
total gebelik oraninin da AMH diizeyi ile 6nemli bir iliskiye
sahip olmadig: bildirilmektedir (6). Sunulan arastirmada da dii-
velerin tohumlamalar sonrasinda gebe kalmast ile AMH du-
zeyleri arasinda bir iliski bulunmamistir. Ancak arastirmacilar
distik AMH seviyesine sahip divelerin ilk laktasyonlarinda
suriiden ¢tkma oranlarinin 6nemli derecede yuksek oldugunu
gostermislerdir (6). Distik AMH seviyesine sahip diivelerin
striide kalma siirelerinin orta veya yiiksek AMH diizeyine sa-
hip olanlar ile kiyaslandiginda yaklasik 6 ay daha kisa oldugu
gorilmustir. Disik AMH diizeyine sahip duvelerin striide
kalma stirelerinin diigiik stit veriminde kaynaklanabilecegi di-
stuntlmisse de AMH diizeyleri ile siit verimi arasinda bir iligki
olmadig1 belirtilmektedir. Diisitk AMH seviyesine sahip diive-
lerin dustik reprodiiktif performans nedeni ile kesime gitme
oranlart 6nemli derecede yitksek bulunmustur. Bu veriden yola
ctkarak arastirmacilar divelerde AMH 6lctiminiin gelecekte
suriide kalma siiresinin belitlenmesinde 6nemli bir belirtec
olabilecegini gostermislerdir (6). Sunulan arastirmada tohum-
lamalar sonrasinda gebe kalan ve kalmaya divelerin AMH
diizeyleri arasinda bir fark gortlmedi. Benzer sekilde birinci,
ikinci, tc¢linct ve Uzeri tohumlamada gebe kalanlar ile gebe
kalmayanlarin AMH diizeyleri birbirine benzer bulunmustur.
Bu sonuglar Jimenez Krassel ve ark. (6), bulgular ile paralellik
gostermektedir. Arastrmamizda Sl¢lim yapilan divelerin ilk

laktasyon siit verimleri ve stiride kalma stireleri belirlenmedigi
icin bu parametrelerin karsilastirilmast miimkiin olamamistir.

SONUC

Sonug olarak diivelerde ve dogum yapmus ineklerde tohum-
lamalar sonrasinda gebelik oranlar ile AMH seviyeleri arasinda
bir iliski kurulamamustir. Inek ve diivelerde bireyler arasinda
AMH diizeyleri agisindan varyasyonun cok ytksek diizeyde
olmasi dikkat cekici bir bulgu olmustur. AMH diizeyleri ile
ineklerde antral foliktl poptlasyonu ve embriyo Gretimi igin
stiperovulasyon cevabi arasinda porzitif bir korelasyon oldugu
bir cok arastirmada belirtilmektedir. Ineklerde AMH diizeyleri
ve fertilite iliskisini ortaya koymak icin yeni arastirmalar yapi-
larak bu konudaki bilgi birikiminin arttirtlmasi gerekmektedir.
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Bu ¢aligma, Konya ilindeki hindi yetistiriciliginin genel yapisint belirlemek, yetistiricilerin bazi sorunla-
rini tespit etmek ve bu sorunlara ¢6zim 6nerileri getirmek amactyla yapilmistir. Bu calismanin verileri
Konya bélgesindeki ankete katilmayr géniilli olarak kabul eden yetistiricilerden elde edilmistir. Bu ¢alis-
ma genel olarak strti buyukligi ve yapisi, besleme ve yonetim uygulamasi, pazarlama ve yetistiricilerin
sosyo-ckonomik yapisint belirlemistir. Tanimlayict istatistik ve verilerin karsilastirilmast i¢in de ki-ka-
re testi SPSS(Verison 23) paket programi kullaniarak analiz edilmistir. Yetistiricilerin yas ortalamast
41.21£13.57 oldugu tespit edilmistir. Yetistiricilerin %50 den fazlast yari-entansif yontemle, 6zellikle
Amerikan bronz 1rk1 ile yetistiricilik yaptiklari tespit edilmistir. Hindi yetistiricileri (%45.5); palazlari 2-3
haftalik yasta satin almayi tercih etmektedir. Yetistiricilerin %063.6’1 hindilerini meraya “Nisan-Mayis”
aylart arasinda salmaya basladiklar: tespit edilmistir. Hindi yetistiricilerinin bilgi diizeyleri ile hindilerin
saglik problemleri arasinda anlamli (p<0,05),satts donemleri arasinda ¢ok anlamli bir iliski bulunmustur
(p<0,01).Aydinlatma tipi ile yetistirme sistemi arasindaki iliski istatistiki olarak 6nemli bulunmustur
(p<0,05). Konya ilinde hindi yetistiriciliginin ortalama 6-8 ay yapildigi, bu siirede yetistiricilik yapan-
larin orant %51.5 oldugu bulunmustur. Sonug olarak; Konya ilindeki hindi yetistiricilerinin egitim se-
viyelerinin ve temel yetistiricilik bilgi diizeylerinin yetersizligini gidermeye yonelik egitici faaliyetlerin
yayginlastirilmalidir. Uretim ve pazarlama asamasinda karsilagilan sorunlar ve bu sorunlart ¢ézmeye
yonelik politikalarin yetersizligi hindi yetistiriciliginin yayginlasmasinin 6niindeki en biyiik engel konu-
mundadir. Bu sorunlart ortadan kaldiracak egitim caligmalari ve girisimler ile isletmelere yonelik finansal
ve alt yap1 destekleri hindi yetistiriciliginin gelismesinin ilk adimint olusturabilir. Yetistiricilik ve pazar-
lama asamasinda karsilagilan sorunlar, Konya bolgesindeki yetistiricilerin egitim ya da bilgi seviyelerinin
yetersizliginden dolayt Anadolu bélgesinde hindi eti tiretimi ve titketimini artirmak icin yetistiricilere
egitim ve devlet finansal destegi verilmelidir.

Evaluation of current situation and some problems of turkey breeding in konya pro-
vinces of Turkey

E. ARSLAN : 0000-0002-4609-8395
O. CETIN  :0000-0001-7615-109X

JETIN ABSTRACT
A. GUNLU : 0000-0002-1989-8119

In this study, it was aimed to investigate the current structure of turkey breeding, detection of bre-
eding problems and find some solutions among turkey breeders in Konya province. Data obtained
from turkey breeding enterprises in Konya provinces were used the study. This survey was mainly
characterized by flock size and structure; housing system, feeding and management, health problems,
marketing, socio-economic structure of ownership patterns. Datas were analyzed by using SPSS (Ver-
sion 23.0) to obtain descriptive statistics and chi-square test for comparing the variables. Average age
of farmers were detection 41.21 £13.57. More than 50% of breeders were detection to be breeding
with semi-intensive method, especially the American bronze breed. Turkey breeders (45.5%) were
prefer to buy poult at the age of 2-3 weeks. It was determination that 63.6% of the breeders started
to release their turkeys to the pasture in April-May. The knowledge level of turkey breeders and the
health problems of turkeys between was found significantly (p <0.05), and a very significant relations-
hip between sales periods (p<<0.01). The relationship between lighting type and breeding system was
found to be statistically significant (p <0.05).Turkey rearing time was found to be average 6-8 month in
Konya province and the prefer breeders of this time rate was be %51.5 of total breeders. As a result;
educational activities aimed at eliminating the insufficiency of the education levels and basic breeding
knowledge of turkey breeders in Konya province should be expanded. The problems encountered in
the production and marketing stages and the insufficiency of policies to solve these problems are the
biggest obstacles to the spread of turkey breeding. Training activities and initiatives to eliminate these
problems and financial and infrastructure supports for businesses can be constitute the first step in
the development of turkey breeding. Due to encounter breeding and marketing problems, insufficient
education or information level of farmers in Konya provinces, it was suggested that farmers should
get educational and financial government supports to improve popularity of turkey meat production
and consumption in Central Anatolia.

111

Bu makaleye atifta bulunmak icin/ To cite this article:
Atslan E, Cetin O, Giinlii A. Konya bélgesindeki hindi yetistiriciliginin meveut durumu ve bazt sorunlarinin degetlendirilmesi. MAE Vet Fak Derg. 2020; 5 (3) :111-123.



Konya bolgesindeki hindi...

GIRIS

Nifus artisiyla birlikte, beslenme sorunu glin gectikce
daha ciddi bir problem haline gelmektedir. Yeterli ve dengeli
beslenme bireyin fiziksel, ruhsal ve zihinsel acidan saglikli
olmasi, refah diizeyi ve yagam standardinin artmasinda, 6nemli
bir faktordir (4). Gida givenligi ve giivencesi insanligin en
temel problemi olma 6zelligini korumakta 6nem ve 6nceligi
artmaktadir. Yeterli ve dengeli beslenmede kirsal tretim
deseni icerisinde hayvansal Uretimin oransal payinin gelismis
tlkeler diizeyine ulasmasi zorunludur. Bu ise kirsal ekonomik
faaliyetlerin desteklenmesi, cesitlendirilmesi ve kaynaklarin
etkin kullanimt ile mimkindur (8, 18).

Insanlarda beslenme yetersizligi ve bozukluklari, bagistklik
sisteminin zayiflamasina ve enfeksiyonlara yatkinliga ve artan
olim oranlarina neden olmaktadir (1). Son dénemde yasanan
pandemi bu durumun 6nemini tim diinyaya bir kez daha
gbstermistir. Giiniimiizde saglikli beslenme uygulamalarinda
dustik kolesterole ve yag oranina sahip hindi, siliin, keklik eti
gibi alternatif hayvansal protein kaynaklart giindeme gelmekte
ve urinlere talep glin gectikge artmaktadir (11, 12, 23). Hindi
etinde diger etlere oranla L-Triptofan miktari daha yiiksektir ve
bu aminoasit insan sagligt icin 6nemli bir esansiyel aminoasittir.
L-Triptofan giindiizleri seratonine, geceleri ise melatonine
dontsebilen bir aminoasittir. Hindi eti, hepatositleri korumak,
kanserle miucadele eden hicreleri harekete gecirmek,
bagisikligt gliclendirmek ve doku esnekligine katkida bulunma
gibi 6zelliklere sahip bir antioksidan olan Selenyum (Se) ve
kemiklerin gelisimi icin 6nemli Kalsiyum (Ca) mineralini
icermesinin yaninda, bir¢ok B vitamini bakimindan da kiymetli
bir protein kaynagt olmast nedeniyle titketiciler tarafindan talep
edilmektedir (7,20).

Hindj yetistirmenin ekonomik ve ekolojik dnemi

Hindi yetistiriciligi  kirsal alanda yasayan dar gelirli
hanehalklarinin protein ihtiyacinin karsilanmasi, gelirlerininin
artirlmast ve cesitlendirilmesine olanak saglayabilir. Ozellikle
ckstansif kosullarda yapilan hindi yetistiriciligi yem giderlerinde
(cari giderlerin yaklastk %701) saglanan tasarruf ile (%15-20)
dustik maliyetli bir hayvancilik faaliyeti olabilir (9,21).

Kéy tavukeulugunun yayginlasmast ve gelismesinde ercih
edilen wrklarin gelismislik dizeyi, hastaliklardan korunma,
beslenme, satis ve pazarlama olanaklari, ekonomik durum
ve yetistiricilerin egitim diizeyi gibi bir¢cok faktor ile iliskilidir
(17,19). Hindiler tabiati geregi kirsal kesimde kullanimayan

arazilerde hasat edilmis tarlalarda ya da meralarda var olan
dogal ve kultir bitkilerinin her tiirli atiklari ile hasat edilemeyen
kisimlarini, yabani meyveleri, kii¢tik stiriingenleri ve bécekler
gibi oldukca farkli besinleri tiiketerek beslenebilitler.  Bu
durumda ckosistemin dengesi i¢in siringen, ¢ekirge
miicadelesinde dahi aktif rol oynayan bir hayvan tird olan
hindinin meradan yararlandiginda dogaya var olan hizmeti
devam edebilecektir (2,24). Bu anlamiyla hindi yetistiriciligi
dogal bir denge unsuru olarak yasamin ¢esitliliginin korunmasi
ve gelismesine katki saglayabilmektedir.

Tiirkiye de ve Diinya da hindi yetistiriciliginin mevent durunmmn

Turkiye’de hindi yetistiriciligi 1950 yilindan itibaren Devlet
Uretme Ciftlikleri (DUC)’nde damizlik yumurta, palaz iiretimi
ve bunun kirsal alandaki yetistiricilere dagitimi/pazatlanmasi
ile baglamistir. Meralardan yararlanilarak yetistirilen hindiler,
belirli ddnemlerde artan talebi karsilamaya yonelik yetistirilmeye
baslanmustir. Ttrkiye’de 2003 yilina kadar Kandira, Bigadic,
Keskin, Yahyali, Beysehir Corum, Kahramanmaras,
Ceylanpinar, Malya, Gokhoytik’de yetistirilen yerli ve bronz
hindiler 6nemli oranda bu amagla yetistirilmistir. Bu treticilere
tarimsal faaliyetlerin yaninda ek gelir imkani saglamustir (10).
Hindi eti tliketimi tlkelere goére degisiklik gostermektedir.
Ornegin 2012 yili verilerine gore; ABD’de yillik kisi bast hindi
eti tikerimi 7.3 kg, Kanada’da 4.2 kg, Avrupa Birligi’nde 3.4 kg,
Brezilya'da 1.8 kg ve Rusya'da 0.8 kg’dir. Bu tliketim 6zellikle
gelismekte olan Tirkiye gibi iilkelerde disiiktiir. TUIK
verilerine gbre Turkiye” de yillik kisi bast hindi eti tliketimi
yaklastk 0,56 kg dolaylarindadir (5, 21,28).

Tirkiye’de 2018 yili verilerine gére var olan yaklasik 4
milyon 43 bin hindi varligr (22) kanatl sektérii icerisinde,
tavuk varligindan sonra gerek ticari olarak gerekse ekstansif
kosullarda 6zellikle et Gretim amact (14) ile yetistirilen kanatli
tirleri arasinda ikinci sirada yer almaktadir. Tirkiye’de hindi
yetistirciligi gecmiste agirlikli olarak yilbasina yonelik bir faaliyet
iken glinimiizde hindi yetistiriciligi et Gretimi, et Grtinlerinin
cesitlendirilmesi ve giderek artan turizm sektSrintn talebini
karsilamaya yoOnelik bir alt sektér olma yolunda hizla
ilerlemektedir (2). Bu gelisme Ttrkiye’de endistrilesmis kanatlt
yetistiriciligi icinde hindi besiciliginin hizla geliserek, broiler
tretiminde oldugu gibi entansif ve entegrasyona baglt bir
tretim alant olabilecegini gostermektedir (15,16). Tablo 1°de
2012-2018 yillart arasindaki hindi tiretimine ait veriler, Sekil 1
‘de ise karkas agirliklar verilmistir

Tablo 1. Turkiye’de 2012-2018 yillar1 arasinda kesilen hindi sayist (Bin Adet) ve tretilen et (Ton) miktart
Table 1. The number of slaughtered turkeys (Thousand) and the amount of turkey meat (Tone)

2012 2013 2014 2015 2016 2017 2018
Kesilen say1 4.764 4.575 5.175 5.360 4.664 5.219 6.780
(Bin adet)
Uretim (ton) 41.930 39.628 48.663 52.723 46.502 52.363 69.536
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Figure 1. TUIK verilerine gére 2012-2018 yillarinda elde edilen
ortalama karkas agirliklari

Figure 1. Average carcass weight of turkeys obtain from
databates of TUIK from 2012 to 2018

Tablo 1’de goruldigi gibi Tirkiye’de kesilen hindi sayist ve
tretilen hindi eti miktari incelenen dénemde artis egilimindedir.
Sekil 1 incelendiginde; 2012 yilinda karkas ortalamast 8,80 kg
iken, 2018 yilinda karkas ortalamasinin 10.26 kg ‘a ulastg
gbzlenmistir. Veriler hindi tretiminde son yillarda belirgin
bir iyilesmenin oldugunu ortaya koymaktadir (22). Konya
bélgesinde ise 2007 yilindan 2017 yilina kadar hindi-kaz-
6rdek varligt 79.141 adet bastan 75.437’ e dismiistir. Bu tirler
icerisinde agirliklt olarak yer alan tir ise hindidir (3).

Bu arastrma  Tirkiye'de tartm  ve  hayvanciligin
6nemli merkezlerinden biri olan Konya ilinde, yumurta
tavukculugundan eclde edilen bilgi ve tecriibenin hindi
yetistiriciliginin gelisebilmesine olas1 katkisi, hindi yetistiriciligi
yapan isletmelerin mevcut teknik alt yap1 ve yetistirme bicimleri,
demografik sosyo-ckonomik yapisi, gelisebilme olanaklar ile
sorunlarinin belirlenmesi ve hindi yetistiriciliginin gelismesi
icin alinmasi gereken Onlemlerin ortaya konulmasi amaciyla
yapimustir.

GEREC ve YONTEM

Bu calismanin materyalini Konya 1l Tarim ve Orman
Miudurlagh yetkilileri ile yapilan gériismeler dogrultusunda
Konya il merkezi ve ilgelerden (n=06) ; Seydisehir (n=4) ,
Kadinhant (n=5) , Karapinar (n=8), llgin (n=3), Gineysinir
(n=1), Bozkir (n=1), Aksehir (n=2), Cumra (n=1), Hadim
(n=1), Beyschir (n=1) ’de hindi yetistiriciligi yapan ve
arastirmaya goénilli katithmi kabul eden toplam 33 yetistirici
ile yuz yize anket yoluyla elde edilen veriler olusturmustur.
Ankete katilan yetistiriciler, ulasilabilitlik esas alinarak tesadiifi
olasilik yontemi ile belitlenmistir. Ankette yer alan ilk 8
soru yetistiricilerin sosyo-demografik yapisina yonelik, 9-22
arast sorular isletmelerin ait genel durumunu belirlemeye
yonelik, 23-32. arasinda yer alan sorular kiimes ckipmanlari
ve biyogtivenlik ile hayvanlarin beslenmesi hakkinda, 33-
46. sorular ise yetistirme bilgisi, yetistiricilik sorunlart ve
yetistiricilerin ¢6zim Onerilerini belirlemeye yoneliktir. Anket
sorularinin hazirlanmasinda bu konu ile ilgili olarak yapilmis
calismalarda belirlenen konular géz 6ntinde bulundurulmus
(9,10,21,35) ayrica sahada caligtlmig bazi  arastiricilarin

Arslan, Cetin, Giinlii

kullandiklart anketlerdeki soru 6rneklerinden de (9,13,14,33)
vararlanilarak oran Olgegi, aralik Glcegi ve siniflama Slcegini
iceren cesitli sorular ile anketdrlere sorular yoneltilerek
calismanin bulgulari elde edilmistir.

Lstatistiksel analiz

Hazirlanan anketlerden elde edilen veriler bilgisayar ortamina
aktarilarak gerekli hesaplama ve ham analizler yapilmis bu
veriler SPSS Paket Programi (SPSS 23.0) kullanilarak tanimlayict
istatistik analizler yapilmis non-parametrik &zellikteki veriler
X? (Khi kare) analizi ile degetlendirilmistir (29).

BULGULAR

Arastirma kapsaminda hindi yetistirciligi yapan isletme
sahiplerinin %39.4Untin lise mezunu, %33.4tntin ilkokul
mezunu, %712.1’inin ile lisans mezunu, %9.1’inin ise
ortaokul mezunu oldugu tespit edilmistir. Incelenen isletme
sahiplerinden asil isi bitkisel veya hayvansal Gretim olanlarin
orant %51.5, emekli olup bu isi yapanlarin orant %18.2 ve
%15.2 sinin ise kamu veya 6zel sektérde tcretli calisanlardan
olustugu belirlenmistir. Konya’da hindi yetistiricilerinin
faaliyet stresi 1-5 yil arasinda olanlarin orani %060.6 ile ilk
sirada tespit edilmis, 6-10 yil arasinda yetigtiricilik yapanlarin
orant %15.2; 11 yil ve tizerinde hindi yetistiriciligi yapanlarin
orant ise %24.2 olarak belirlenmistir. Hindi yetistiriciligini
incelenen bolgede geleneksel metodlarla yuriitenlerin orani
%060.06, diger yetistiricilerden 6grenenlerin orant %30.3, egitim
alarak baglayanlarin orani ise %06.06 olarak belirlenmistir.
Bunlarin  disindaki yontemler icin gbriis bildirenler ise
%3.1 olarak bulunmustur. Hindi yetistirciligi hobi amaciyla
yapanlarin orant %72.7, ek gelir elde etmek amaciyla yapanlarin
orant %21.2, bagkasinin Onerisiyle yapanlarin orant ise %00.1
olarak tespit edilmistir. Konya ilinde yapilan hindi yetistiriciligi
agirliklt olarak (%51.6 ile) yari entansif bir karekterdedir. Tldeki
isletmelerin %24.2%1 ekstansif digerleri ise entansif tretim
bicimini benimsemislerdir. Uretimde kullanilan 1rklarin %
57.6’s1n1 Amerikan bronz; % 27.3’lnu Yerli hindi, %9.1’ini Agir
beyaz hindi, %6.1’ini ise diger hindi irklari olusturmaktadir.
Ekstansif tretimde hindi yetistiriciligi yapanlar arasinda yirtict
hayvanlara karst 6nlem olarak araziyi citlerle ¢evirenlerin orani
%063.6, bakici ya da bek¢i hayvanlardan (6rnegin; kopek)
yararlananlarin orant ise %36.4 olarak belirlenmistir. Konya
ilinde hindiler, genellikle tavuklarla birlikte yetersiz aydinlatma
ve havalandirma kosullarina sahip modern olmayan kimes-
lerde (tas, briket, kerpi¢ vb. malzemelerden yapilan) yetistiril-
mektedir. Kanatlt yetistiriciliginde basariyr belitleyen 6nemli
unsurlardan biti civevilerin/palazlarin isletmeye veya buytiti-
lecekleri kimeslere nakli, nakil kosullart, mevsimi ve yaslaridir.
Bu amagcla Konya ilinde hindi yetistiren isletmelerin palaz te-
darikleri belirlenmeye ¢alisilmis ve elde edilen sonuglar Tablo.2
olarak sunulmustur.

Tablo 2’nin incelenmesinden anlasilacagt tzere Konya ilin-
deki yetistiriciler genellikle 2-3 haftalik yastaki hindi palazlari-
ni tercih etmektedir. Calismadaki yetistiricilerin %51.5 1 6-8
aylik bir besi, %27.3’4 4-5 ay arast bir besi, %9.11 9-12 aylik
bir besleme yapmaktadirlar. Calismada Ureticilerin %012.171
ise 12 ay ve tzeri bir besi ve biyltme islemi uygulayarak
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Konya bolgesindeki hindi...

Tablo 2. Konya ilinde yetistitilen palazlarin isletmeye gelis yast
Table 2. The arrival age of turkey poults reared in Konya province

Yas Frekans Yiizde Deger (%)
Bir haftadan kigtk 8 242
1-2 haftalik yas 7 21,2
2-3 haftalik yas 15 45,5
1 aylik yastan buytk 3 9,1
Toplam 33 100,0

satis/kesim islemini 6nemli oranda Kasim-Aralik aylarinda
gerceklestirdikleri  belitlenmistir.  Arastirma  kapsaminda
Konya ilinde hindi yetistirciliginin sosyo-ekonomik, teknik ve
yetistirme sartlarina yonelik olarak elde edilen bulgular Tablo.3,
Tablo.4, Tablo.5, Tablo.6 ve Tablo.7’de verilmistit.

Hindi vyetistiricliginde teknik ve ekonomik performanst
belirleyen 6nemli kriterlerden biri de yemleme sikligi ve
Ureticinin  bilgi diizeyidir. Tablo.3'de isletme sahiplerinin
egitim durumunun; devlet desteginden yararlanma durumu
ile arasindaki iligki ¢cok 6nemli bulunmus (p<0.01), yemleme
siklig1 ve meraya salinma dénemi tercihini ise etkilemedigi tespit
edilmistir (p>0.05). Konya bolgesindeki hindi yetistiriciligi
yapanlarin  dretimlerini  devlet destek ve tesviklerinden
yararlanmadan kendi imkanlari ile stirdirdiikleri anlasiimistir.
Yemleme stkligi incelendiginde ad-libitium beslemeyi tercih
edenlerin  oraniin  %27.3 oldugu belirlenmistir. Diger
yetistiricilerin genellikle hindileri giiniin belirli zamanlarinda
yemleyerek besleme faaliyetini bu sekilde tamamlamaya

Tablo 3. Konya ilinde hindi yetistiriciligi ile ilgilenen isletmelerdeki bazt sosyo-ekonomik ve yetistirme bulgulart.
Table 3. Some socio-economic and management of turkey breeders in Konya province

flkokul ~ Ortaokul  Lise Yiiksekokul ~ Lisans ~ Toplam r'/p
Isletmenizi Evet 0 0 0 1 0 1
acarken devlet
destegi aldiniz (760) (760) (0 (73,03) (760) (703,03)
mi?
Hayir 11 3 13 1 4 32
15,98/0,00
(%33,33) (%9,09) (%39,39) (%3,03) (%12,12) (%96,96)
11 3 13 2 4 33
Toplam
(%30,33) (%09,09) (%39,39) (%6,06) (%12,12) (%100)
Yemleme Sinirsiz 2 0 3 2 2 9
sikligt nedir?
(%66,06) (%00) (%9,09) (%06,006) (%6,06) (%27,27)
9 3 10 0 2 24
Giinun belitli o o o o o o
samanlarinda (%27,27) (%9,09) (%30,3) (%0) (%606,06) (%72,72) 8,07/0,09
4
11 3 13 2 33
Toplam (%12,12)
(%33,3) (%9,09) (%39,39) (%6,06) (%100)
7 2 8 2 2 21
Nisan-Mayis
(%21,21) (%06,006) (%024,24) (%6,06) (%06,00) (%063,63)
2 0 2 0 1 5
”I}{e ar::il?; (%06,006) (%0) (%6,06) (%60) (%3,03) (%15,15)
Yemleme 1 0 0 0 0 1
sikligt nedir? Agustos-Eyliil
(%3,03) (%00) (%0) (%0) (%60) (%3,03) 15,45/0,49
1 0 3 0 1 4
Y1l Boyunca
(%3,03) (%0) (%9,09) (%:0) (%3,03) (%15,15)
Meradan 0 1 1 0 0 1
yararlanmiyor (%o0) (%3,03) (%3,03) (%60) (%60) (%3,03)
11 3 13 2 4 33
Toplam
(%33,3) (%9,09) (%39,39) (%06,00) (%12,12) (%100)

p<0.05: Gruplar arasinda iliski 6nemlidir, p<0.01: Gruplar arasinda iliski cok 6nemlidir, p>0.05: Gruplar arasinda fark yoktur.
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Tablo 4. Konya ilinde hindi yetistiriciliginde kurulu kapasite, barindirma ve irk tercihi bulgulart
Table 4. The shelter capacity, housing and breed preferences of turkey breeding in Konya provinces

Uyguladiginiz yetistiricilik sekli

nedir?
Y Toplam ©v/p
Ekstansif art Entansif
entansif
Isletmenin kurulu 2 3 7 12
kapasitesi ne kadardir? 0-20
(%06,00) (%09,09)  (%21,21)  (%36,36)
4 11 1 16
21-100
(%12,12)  (%33,33)  (%3,03)  (%48,48)
0 3 0 3
101-500 19,81/0,00
(%00) (%09,09) (%0) (%9,09)
2 0 2
501-2500 0(%60)
(%06,006) (%00) (%06,00)
Toplam 8 17 8 33

(%2424)  (%51,51)  (%2424)  (%100)
4

3 7 14
Tavuklar ile birlikte (©%12,12)

©69,09)  (%21,21)  (%42,42)

Hindi vetistisicilisiag Kanatlt kimesinden 1 5 1 7
mdi y€t1§t11‘1C glﬂl .
yaptigingz barinak tipi? bozma kiimeste 4303) (1515  (%3,03) (%2121)
Diger kanatlilardan ayr1 3 7 0 10 12,62/0,05
modern bannaklarda (049 09)  2121)  (%0)  (%30,3)
Actk alandaki actk 0 2 0 2
bannakta (©%0) ©%6,06)  (%0)  (%6,06)
Toplam 8 17 8 33
(%2424)  (%51,51)  (%24,24)  (%100)
4
14 1 19
Amerikan Bronz (%012,12)
(%42,42)  (%3,03)  (%57,57)
1 0 0 1
Genis Gogiisli Bronz
(%3,03) (%%0) %0)  (%3,03)
Yetistirdiginiz hindi 1kt 5 0 1 3
hangisidir? Agir Beyaz
(%06,06) (%o0) (%3,03)  (%9,09) 24,82/0,00
0 3 6 9
Yerli Hindiler
(%0) (%9,09)  (%18,18)  (%27,27)
1 0 0 1
Narragansett
0D, 0 0 00,
%3,03 %0 %0 %3,03
Toplam 8 17 8 33

(%2424)  (%51,51)  (%24.24)  (%100)

p<0.05: Gruplar arasinda iliski 6nemlidir, p<<0.01: Gruplar arasinda iliski cok énemlidir, p>0.05: Gruplar arasinda fark yoktur.
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Konya bolgesindeki hindi...

Tablo 4 devami. Konya ilinde hindi yetistiriciliginde kurulu kapasite, barindirma ve 1rk tercihi bulgulart
Table 4 cont. The shelter capacity, housing and breed preferences of turkey breeding in Konya provinces

0 2 3 5
0-50 kg
©0)  (%6,06)  (%9,09)  (%15,15)
51-100 1 3 3 7
kg (%3,03)  (%9,09)  (%9,09)  (%21,21)
4
3 0 7
101k‘g500 (%12,12)
0 0 0
Bir tiretim déneminde (%9,09) (%00) (%21,21)
yemlerden toplam ne kadar
kullanmaktasiniz? 501- 1 5 2 8 20.95/0,02
1000kg  (04303) (1515  (%6,06) (%2424)
4 4
0 0
1001-
(%12,12) (%12,12)
2500 kg (0/00) (0/00)
2,5-ton 2 0 0 2
UZE(946,06) (%o0) (%o0) (%6,06)
8 17 8 33
Toplam
(%24.24)  (%51,51)  (%24.24)  (%100)

p<0.05: Gruplar arasinda iliski 6nemlidir, p<<0.01: Gruplar arasinda iliski cok énemlidir, p>0.05: Gruplar arasinda fark yoktur.

calistiklart belirlenmistir. Palazlarin genellikle Nisan-Mayis ay-
larinda satin alindigt ve isletmelerde bakim besleme ile kesim
stresinin bazi farkliliklar icerdigi belirlenmistir. Yetistiricilerin
%063.6 ‘st yetistirdikleri hindileri “Nisan-Mayis” aylarinda yani
bélgedeki meralarin biiyime ve vejetasyon déneminin uygun
hale gelmeye basladigi dénemde meraya salmaya basladiklari
belirlenmistir. Calismada Konya ilinde hindi yetistiriciligi yapan
isletmelerde barindirma ve 1rk bilgilerine ait bulgular Tablo.4’te
verilmistir.

Tablo4den anlagilacagt tzere Konya ilinde hindi
yetistiriciliginin%51.5%1 yart entansif sartlarda kii¢tik 6lcekli ve
agirlikli olarak 6z tiiketime yonelik bir faaliyettir. Bunun yan
sira az saylda isletmenin ise (%0.1) piyasada belirli dénemerde
ortaya c¢tkan talebi kargilamak amaciyla dretim yaptiklar
anlasilmaktadir. Calismada yetistiricilik seklinin, isletme kurulu
kapasitesi ve tercih edilen 1rki cok énemli derecede etkiledigi
(p<0.01) tespit edilmistir. Ayrica calismada yem tliketim miktart
ve barinak tipi arasinda énemli bir farklilik oldugu belirlenmistir
(p<0.05). Konya ilinde agirliklt olarak yetistirilen hindi 1rkinin
%57.6’1nin Amerikan bronz irki oldugu ve bélgede ekstansif
ya da yar1 entansif sartlarda yetistiriciliginin daha yaygin oldugu
(%75.8) anlasilmustr.

Yapilan calismada Konya ilinde hindi yetistiriciliginde
farklr isletmecilik sekillerine gére bazt yetistirme stratejileri ve
tercihlerine ait yapilan tespitler Tablo.5’de sunulmustur.

Tablo.5’in incelenmesinden anlagilacagr tizere Konya ilinde
hindi yetistiriciligi agirlikli olarak yilda bir defa yapilan bir
yetistiricilik %33.3 besi, %24.2 hobi ve %18.2 damizlik ve
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besi amacl yapilmaktadir (p<<0.01), yilda birden fazla yapilan
yetistiricilik tipi damizlik amacl yapilan yetistiricilik olup sinirlt
olarak %12.2 gerceklestirildigi tespit edilmistir. Genel olarak hindi
yetistiriciligi yilda bir kere yapilmaktadir. Hindi yetistiriciliginin
gelismediginin gostergelerden birisi de basit kiimes benzeri
vapilarla yurttilen yetisticilikte agirlikli olarak basit suluk ve
oluklardan yararlanildigl, digetleri ile olan farkhiligin 6nemli
(p<0.01) oldugunun tespit edilmesidir. Yetistiricilik tipinin suluk
tercihini etkiledigi, damizlik veya besi amacli yapanlarin sirastyla
oluk, basit kap ve nipel suluklarin tercih ettikleri belirlenmistir.
Hindi irki tercihinin yetistiricilik tipini etkiledigi, Agir Beyaz
hindilerin besi amaglt yetistiricilikte, Amerikan bronz hindilerin
ise ilde daha yaygin olarak yapilan yetistiricilikte tercih edildigi
anlasilmistir. Konya ilinde hindi yetistiriciliginde bazi isletmeler
kendi palazlarini kendileri yetistirme yoluna gitmekteditler.
Bu tip vyetistiriciler daha kiciik isletmelere de palaz temin
etmekteditler.

Bolgedeki yetistiricilerin %30’u asillama uygulamast yaparken,
%70’in astlama yapmadigi tespit edilmistir. Astlama yapilmayan
grubun ise hobi isletmeleri oldugu, astlamayi tercih edenlerin ise
agirliklt olarak piyasa talebine yonelik Giretim yapan yetistiricilerin
(damizlik ya da besi amacli) oldugu belitlenmistir.

Konya ilinde hindi yetistiriciligi yapan isletmelerin hindi
yetistiriciligindeki tecrtbeleri, bilgi dlzeyleri ve bu bilginin
kaynaklar1 ile ilgili bazit degiskenler arastirilmis, elde edilen
bulgular ise Tablo.6’da verilmistir.

Tablo.6 incelendiginde arastirma bélgesindeki kiimeslerin
dezenfeksiyonunda kullanilan yontem kirecleme (%39) oldugu
gbzlenmistir. Ayrica diger yontemler ile arasindaki farkhilik
6nemlidir (p<0.01). (p<0.01). Kiimes dezenfeksiyonu zoonoz
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veya paraziter hastaliklarin olusmasina karst yapilmast gereken
uygulamalardan biridir. Hindi yetistiricilerinin yetistiriciligi
O6grenme kaynaklart kiimeslerde 1sitma tercihlerini de
6nemli diizeyde (p<0.05) etkiledigi belirlenmistir (Tablo.0).
Yetistiricilerin genellikle geleneksel metodlatla elde ettikleri
tecribeler ya da imkansizliklar dolaysiyla kiimeslerde genel
olarak 1sitma uygulamadigi, en stk karsilastiklart hastaligin ise
solunum problemi oldugu belitlenmistir.

Calismada yetistirilen hindilerin 6nemli oranda Kasim-
Aralik aylarinda kesime veya tiiketim amaciyla pazara
sunulduklart (%063.6) anlasiimistir. Kendi aile veya Gztiketim
orant ise %27.7 olarak belirlenmistir. Ancak veriler Aralik
déneminde titketimin arttigint da géstermektedir. Dogrudan
yilbast talebine yonelik pazarlama faaliyet orant ise %06.1 gibi
dusik bir oranda belirlenmistir.

Konyailinde hindi yetistiricilerinin barinaklarda uyguladiklar

Arslan, Cetin, Giinlii

temel aydinlatma yontemlerine iliskin bulgular Tablo.7’de
verilmistit.

Tablodan anlagilacagr Uzere vyetistiricilik uygulamalar
icersinde bakim ve besleme uygulamalarinin  yaninda
aydinlatma da olduk¢a 6nemlidir. Aydinlatma ile hayvanlarin
yem tiiketimi ve canlt agirlik artist artmaktadir. Bu nedenle
aydinlatma yapmayan yetistiricilerin oraninin %51.5 olmasi
bélge yetistiricilerinin kesim stiresinin uzamasina ya da daha
distk agilikl hindilere sahip olmalarina neden olabilir.
Barinnak tipi ile aydinlatma tipi arasinda 6nemli (p<<0.05) bir
iliski belirlenmistir (Tablo.7).

TARTISMA

Hindi, Tarkiye'de ézellikle 1995 - 2003 yillarinda DUC lerde
palaz temini ile halka ulasan bir kanatl tiridir (10). Bu
calismada yetistiricilerin yas ortalamast 41.21£13,57 olarak

Tablo 5. Yetistiricilik tipi ile Giretim, astlama, suluk tipi, yetistirilen hindi irki ve palaz temini tercihleri arasindaki iligki
Table 5. Differences in production, vaccination, drinker type, breed and supplying turkey poults in terms of

breeding type

Damuzlik ve besi  Sadece besi ~ Hobi Toplam v/p
6 11 8 25
Bir
(%18,18) (%33,33)  (%24,24)  (%75,75)
4
. 1 0 3
Yilda yapilan Tki (%012,12)
(%3,03) (%0) (%9,09)
yetistiricilik say1st
4 13,02/0,01
. 0 0
Ug ve lizeri (%12,12) (%12,12)
(%0) (%0)
11 11 11 33
Toplam
(%33,33) (%33,33)  (%33,33)  (%100)
4
6 0 10
Var (%12,12)
(%18,18) (%0) (%30,3)
Astlama
7 5 11 23 8,04/0,02
Yok
(%21,21) (%15,15)  (%33,33)  (%69,69)
11 11 11 33
Toplam
(%33,33) (%33,33)  (%33,33)  (%100)
5 0 0 5
Nipel suluklar
(%15,15) (%0) (%0) (%15,15)
Kullanilan 5 5 10 20
Basit kaplar
Suluk Tipi %15,15 %15,15 30,3 %0060,6
uluk Tip (% ) (o ) (%o ) (%o ) 18,75/0,00
1 6 1
Oluklar
(%3,03) (%18,18) (%3,03)  (%24,24)
11 11 11 33
Toplam
(%33,33) (%33,33)  (%33,33)  (%100)

p<0.05: Gruplar arasinda iliski 6nemlidir, p<<0.01: Gruplar arasinda iliski cok 6nemlidir, p>0.05: Gruplar arasinda fark yoktur
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Konya bolgesindeki hindi...

Tablo 5 devamu. Yetistiricilik tipi ile Giretim, astlama, suluk tipi, yetistirilen hindi 1rkt ve palaz temini tercihleri arasindaki iliski
Table 5 cont. Differences in production, vaccination, drinker type, breed and supplying turkey poults in terms of breeding

type
7 3 19
Amerikan Bronz
(%27,27)  (%21,21)  (%9,09)  (%57,57)
0 0 1
Genis Gogiisli Bronz
(%03,03) (%0) (%0) (%03,03)
i .y 3 0 3
Ylilt?tmlen hindi Agiir Beyaz
1rki (%0) (%9,09) (%0) (%9,09) 20.95/0.01
1 7 9 T
Yerli Hindiler
(%3,03)  (%3,03)  (%21,21)  (%27,27)
0 1 1
Narragansett
(%0) (%0) (%3,03)  (%3,03)
11 11 11 33
Toplam
(%33,33)  (%33,33)  (%33,33)  (%100)
Konya’daki damizlik 8 4 13
yetistiricilerinden (%3,03)  (%62424) (%12,12)  (%39,39)
. 1 0 3
Palazlarin temini 1l disindan
906,06 903,03 %0 %9,09
CO06)  (AB0N A0 CAO09)
2 7 17
Kendi tretimim
(%24,24)  (%6,06)  (%21,21)  (%51,51)
11 11 11 33
Toplam
(%33,33)  (%33,33)  (%33,33)  (%100)

p<0.05: Gruplar arasinda iliski 6nemlidir, p<0.01: Gruplar arasinda iliski cok 6nemlidir, p>0.05: Gruplar arasinda fark yoktur.

p<0.05:

hesaplanmustir. Turkiye’de ticari hindi yetistiriciligine yakin
tarihte gecilmeye baslanmasindan dolay1 yas ortalamast boyle
belirlenmis olabilir. Ozellikle genglerin bu yetistiriciligi bir firsat ve
uygun yatirim alant olarak gérmedikleri anlasdmistir. Diyarbakir
ilinde yapilan ¢alismada hindi yetistiricilerinin yas ortalamasinin
41.6, Batman bélgesinde 41.06 oldugu bildirilmistir. Elde edilen
sonuglar diger calisma sonuglari ile benzerdir (9,13). Bu bulgu
hindi yetistiriciliginin 6ncelikle gengler ve kirsal alanda yasayan
kadmlar icin cazip hale getirilecek bazi uygulama ve adimlarin
atilmasini gerektirmektedir.

Yetistiricilik stiresinin incelendigi Tablo.2’e gére Konya ilinde
genellikle 6-8 ay hindi yetistiriciligi yapidigt belirlenmistir.
Bronz hindilerde yapilan bir ¢alismaya gore ergin canlt agirhigin
6 aylik yasta erkeklerde %80, disilerde ise %92 oranina ulagildig:
ifade edilmistir (6). Tablo.2’deki bulgulara gére yetistiricilerin 6-8
aylik yasa ulastiklarinda kesim ya da satis yapmalari dolayisiyla
uyumluluk g&stermektedir. Hindi yetistiriciliginin ne kadar
streyle yapildiginin incelenmesi 6zellikle bu hayvancilik kolunun
gelistirilmesi i¢in atilacak adimlar ve olusturulacak politikalarin
belirlenmesinde mutlaka g6z 6niinde bulundurulmast gereken

bir bulgudur.

Calisma kapsaminda yetistiricilerin %060.6’s1nun 5 yildan daha
az streli bir hindi yetistiriciligi deneyimi oldugu anlasilmistir.
Yetistiricilik ilde son yillarda dikkat cekmeye baslayan bir

hayvansal tretim alanidir. Bélgede kanath yetistiriciligindeki
teknik alt yapist ve bilgi birikimi nedeniyle hindi yetistiriciligini
alinacak basit 6nlemler ve tesviklerle surdirtlebilir bir Gretim
alant haline gelebilme potansiyeli vardir. Ozellikle kanatlt
yetistirciligine yonelme egilim ve ilgisi olan dar gelirli aileler
icin hindi yetistiriciligi 6nemli bir firsat alan1 haline getirilebilir.
Ankete katllan yetistiricilerin %21.2 ‘si ek gelir elde etmek
amaciyla hindi yetistiriciligini yaparken, %72.7’si hobi amaciyla
hindi yetistiriciligi yapmaktadirlar. Bu konuda yapilan benzer bir
calismaya gore ek gelir amagh yetistiricilik bu c¢alismada daha
yiksek bulunmustur. Bu farklilik, bolgesel farklilik yaninda
Konya’da gelecekte bu isin ticarilesebileceginin de bir gostergesi
olarak yorumlanabilir (9).

Hindi yetistiricilerinin = %063.6’st meradan  “Nisan-Mayis”
aylarinda yararlanmaya basladiklarini bildirmistir (Tablo.3). Bu
bulgu 6zellikle yar1 entansif isletmeler i¢in palaz tretimi veya
tedarikinin planlanmast icin g6z Oniine alnmast gereken bir
bulgudur ayrica yil icinde bir dénemden fazla Gretimi, damuzlik
ve besi amactyla yapanlarin tercih etmesi, 28 ginlik kulucka
stresine sahip kanatl tiiriinin damizlik amagh yetistiriciliginden
kaynaklantyor olabilir (Tablo.5)

Yetistiricilerin tretim sirecinde bilgilerini yenilemeleri ve
mevcut bilgilerini dogru kullanimlart 6énemlidir. Konya ilinde
yapilan c¢alismada treticilerin bu konuda yetersiz oldugu (%006.1)
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Tablo 6. Hindi yetistiriciligi bilgi ve tecriibenin kaynagt ile bazt yetistiricilik uygulamalari arasindaki iliskilerine ait bulgular

Table 6. The relationship between sources of knowledge and experiences with some breeding managements

Hindi yetistiriciligini nereden 6grendiniz?

Geleneksel Diger e . 5
metotlarla yetistiricilerden Egitim Diger  Toplam  ¢*/p
13 7 1 0 21
Kiimesleri Kireg
Umes.erin (%39,39) (%21,21) (%3,03)  (%0)  (%63,63)
dezenfeksiyonunda
kullandiginiz yontem Ticari 7 3 1 0 11
dir?
fedit dezenfektan (%21,21) (%9,09) ©3,03)  (%0)  (%3333)
33,31/0,00
0 0 0 1 1
Yakma
(%0) (%0) %0)  (%3,03)  (%3,03)
20 10 2 1 33
Toplam
(%60,6) (%30,3) (%6,06)  (%3,03)  (%100)
2 0 0 0 2
Soba
(%6,06) (%0) (%0) (40)  (%6,06)
L 1 0 0 1 2
Kulr:limmzmkltsmlmz;smda Flektirikli 1sitrct
ne kutlanmaktasiniz: (%3,03) (%60) (%0)  (%3,03)  (%6,06)
17,72/0,01
17 10 2 0 29
Yok
(%51,51) (%30,3) (%6,06)  (%0)  (%87,87)
20 10 2 1 33
Toplam
(%60,6) (%30,3) (%6,06)  (%3,03)  (%100)
Solunum 10 2 0 0 12
hastaltklar (%30,3) (%6,06) ©0)  (0)  (%36,36)
1 0 1 0 2
Ayak hastaliklar
(%3,03) (%0) (%3,03)  (%0)  (%6,06)
Sindirim 2 3 0 0 5
Isletmenizde en sik problemleri (%6,06) (%9,09) (%0) (%0)  (%15,15)
gbrdiginiz saglik L
problemi nedir? Buyume ve 3 1 1 0 5
gelismede 25,19/0,05
yavaslama (%9,09) (%3,03) (%3,03)  (%0)  (%15,15)
Paraziter 3 3 0 0 6
hastaliklar (%9,09) (%9,09) ©0)  (%0)  (%18,18)
1 1 0 1 3
Yok
(%3,03) (%3,03) ©60)  (%3,03)  (%9,09)
20 10 2 1 33
Toplam
(%60,6) (%30,3) (%6,06)  (%3,03)  (%100)
Hazir olduklari 9 1 1 0 11
herhangi bir
zamanda (%27,27) (%3,03) (%3,03)  (%0)  (%33,33)
Eyliil-Fkim 0 0 0 ! !
d6nemi (%0) (%0) (%0)  (%3,03)  (%3,03)
IC;I}ndﬂe;mm hangi KasimAralik 7 3 0 0 10
onemae sat1§a d .
sunuyorsunuz? onemt (%21,21) (%9,09) (%0) 60)  (6303) 0. 10,00
1 1 0 0 2 T
Yilbasinda
(%3,03) (%3,03) (%0) (%0)  (%6,06)
Kendim 3 5 1 0 9
tiiketiyorum (%9,09) (%15,15) (%3,03)  (%0)  (%27,27)
20 10 2 1 33
Toplam
(%60,6) (%30,3) (%6,06)  (%3,03)  (%100)

p<0.05: Gruplar arasinda iliski 6nemlidir, p<0.01: Gruplar arasinda iliski cok 6nemlidir, p>0.05: Gruplar arasinda fark yoktur.

MAE Vet Fak Derg, 5(3): 111-123, 2020



Konya bolgesindeki hindi...

Tablo 7. Yetistiricilikte kullanilan barinak tipi ve aydinlatma uygulamalarr arasindaki iliskiye ait bulgular
Table 7. The relationship between shelter type and lighting type

60 Tix 100 Iix  Aydinlatma yok ~ Toplam v/p
1 2 1 14
Tavuklar ile birlikte
(%3,03)  (%06,00) (%33,33) (%042,42)
3 3 1 7
Kanatli kimesinden bozma kiimeste
(%9,09) (%9,09) (%03,03) (%21,21)
6 1 3 10
Diger kanathlardan ayri modern barmaklarda 15,24/0,02
(%06,00) (%03,03) (%09,09) (%30,30)
0 2 2
Agik alandaki actk barinakta 0(%0)
(%60) (%06,06) (%06,06)
10 6 17 33
Toplam
(% 30,30)  (%18,18) (%51,52) (%100)

p<0.05: Gruplar arasinda iliski 6nemlidir, p<<0.01: Gruplar arasinda iliski cok 6nemlidir, p>0.05: Gruplar arasinda fark yoktur.

anlasilmistir. Bu amagla Gretimin rasyonellesmesi icin hindi
yetistiricilerine yonelik Gniversite, tarim teskilati ve diger sivil
toplum 6rgltlerinin egitim calismalart diizenlemeleri Gretimin
yayginlagsmasina, verimliligin artmasina ve isletme teknik ve
ckonomik sonuglarinin iyilesmesine katk: saglayabilir. Calismada
yetistiricilik konusunda kendini gelistirme egiliminde olanlarin
orant ¢ok distk (%0.1) belirlenmistir. Egitim seviyesi diisiik
olanlarin ilk siray1 olusturan grubu olusturmasi yapilan diger
calismalarda elde edilen sonuglarla uyumluluk géstermektedir
(13, 21). Kanatl stirii biyogtivenligi agisindan koruyucu tedavi
oldukca 6nemlidir. Koruyucu tedavi yontemlerinden biri ise
astlama uygulamasidir. Tablo.5de gorildigi tlzere agilama
uygulamast diger bolgelerde %21.3 olarak bildirilen degere
(13) yakindir (%30.3). Bu durum kimeslerde mortalite oranint
yikselterek karliligi disiirebilecek faktorlerden biri olarak
degerlendirilebilir.

Ankete katilan hindi yetistiricilerinin; yemlik tipi olarak
%87.8inin  basit yemlikleri, %06.1’inin otomatik yemligi
kullandigi, %6.1’inin ise yemlik kullanmadigi belirlenmistir.
Batman ili icin yapilan ¢alisma sonucuyla bu ¢alismanin bulgulari
bu konuda benzerlik tasimakta ve yemlik kullananlarin orani
%86.3 olarak bildirilmistir. Bu calismada yemlik kullananlarin
orant Batman ilindeki yetistiricilerin %86.3, Konya ilinde ise
%93.9’u yemlik kullanmayz tercih ettiklerini bildirmisir. Konya
ilinde yemlik kullananlarin orani daha ytksek bulunmustur (9).
Bu durum bélgenin ekipman alt yapisina sahip olmast ve yari
entansif tretimin daha yaygin olmas ile agiklanabilir.

Hindilerde  kesim  siiresinin  belitlenmesine  yonelik
vapilan calismalarda (25, 26, 27) vas artistyla karkasta gbgus
eti ve yagllk oraninin artug bildirilmistir. Ankete katilan
yetistiricilerin genellikle 24 haftalik yas civarinda kesim amaclh
satts gerceklestirdikleri tespit edilmistir. Bu bulgu yetistiricilerin
daha kaliteli hindi eti tretim icin bir davranis icinde olduklart
veya bunun sonuglarindan yararlandiklart gergegini ortaya
koymaktadir. Ancak, bu konu 6zellikle yiginsal tretimle birlikte
treticilere Ggretilmesi gereken teknik bir bilgidir. Konya ilinde
hindi eti titketiminin yilbaginda az olmasi toplumun dini inanclari
ve tiiketim aligkanhklarindan kaynaklandigr dustindiirmektedir
(Tablo.0).

MAE Vet Fak Der:

2

Konyailinde hindiyetistiriciligi daha 6nce buisle ugrasanlardan
ya da gelencksel kanatl yetistiriciligindeki bilgi ve birikimlerden
elde edilen tecriibeye gore yapilan bir yetistiriciliktir (Tablo.0).
Bu geleneksel yetistiricilik ve bilgi diizeyi kanatlt yetistiriciliginde
olduk¢a 6nemli olan dezenfeksiyon isleminde de en yaygin
kullanilan metot olan kire¢lemenin yaygin olarak kullanilmasi
uygulamast ile desteklenmektedir.

Kimeslerde  aydinlatma  uygulamalari  incelendiginde
aydinlatma uygulamast yapilmayan kiimeslerin sayist %51.5
oranindadir (Tablo.7). Pencerelerin de bir aydinlatma faktori
oldugu dustintldiginde kimeslerin  %19.6s1nda  pencere
olmadig bildirilen bir calismada elde edilen bulguya kiyasla
Konya ilinde aydinlatma uygulamast ya da pencere bulundurma
orant daha dusiktir (13). Solunum problemi yasanmasinin
baslica nedenleri arasinda yetersiz havalandirma kosullarina sahip
kiimeslerde hindilerin barindirilmast ve kiimes benzeri yapilarin
hayvanlarin barindirilmasina uygun olmamasindan kaynaklantyor
olabilir (Tablo.6). Hindi yetistiriciliginin gelismesinin ve uygun
yetistiriciligin ancak gerekli alt yap: yatrimlart ve ekipman
saglanmast durumunda daha uygun olacagi, bunun i¢in ise devlet
destek ve tesviklerinin zorunlu oldugu anlagilmstir.

Niifus artisy, kiiresel 1stnma ve son dénemde yasanan kiiresel
pandemi, gida Uretimini ve aglikla miicadeleyi dinyanin en
6nemli ve degismez problemi haline getirmistir. Ozellikle de
kirmizt et Gretiminde birim fiyatlarin pahali olmasi nedeniyle
bu acigin kapatilmasinda kanatlt sektorii, sahip oldugu teknik
ve ekononomik avantajlart nedeniyle 6énemli bir konumdadir.
Hindi eti giderek kanatli tretiminde tim diinyada gelismeye,
alisila- gelmis gelencksel titketim kaliplarinin disina ¢tkarak bir
endiistri halini almaya baslamustir. Ornegin ABD’de saglanan
teknik ilerleme (yemden yararlanma orani, ortalama canlt agirlik
ve besi siiresi), pazarlama stratejileri, Grtin gelistirme, Uretimde
entegrasyon nedeniyle hizla gelismektedir (21). Ancak Turkiye’de
hindi eti Gretim ve tiiketim degetleri acisindan heniiz istenilen
dizeye ulastlamamistir (22). Bu gelismenin saglanmasinda
Konya ili 6nemli bir hareket noktast olabilecek konumdadir.

Hindi yetistiriciliginin =~ gelismesinin ~ 6ntndeki  6nemli
problemlerden birinin isletmelerin finansman problemi ve
sektore yonelik destek ve tesviklerin yetersizligi sorunu (30) bu
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calismadada ortaya konulmustur. Calismada Konyailinde destek
ve tesvik alanlarin orani sadece %3 diizeyinde bulunmustur.
Hindi yetistiriciliginin gelismesini saglayabilecek en 6nemli
uygulama, uygun bir finansman politikast olusturulmasidir.

Calismada toplam hindi yetistiriciliginin ancak az bir kismi1
(%25)’nin modern barinak ve kiimeslerde yapildigt bildirimi
(10) ile benzer bulgu elde edilmis ve modern sayilabilecek
kiimeste  yetistiricilik  yapanlarin = orani  yaklasik %21
dolaylarinda bulunmustur. Bu durum ilde 6nemli oranda ge¢im
kaynagt olarak hindi yetistiriciliginin yayginlagsmast ile ilgilidir.
Calismada hindi yetistiriciligi yapanlarin kurulu kapasitelerinin
distik olarak tespit edilmesi (Tablo.4) bunu dogrulamaktadir.

Kanatl yetistiriciligi Turkiye’de isttihdam problemlerinin
¢oziminde olduk¢a Onemlidir, Ozellikle is giiciiniin
mevsimsel olmamasi nedeniyle kirsal istthdamda mevsimsel
issizlik ve bunun olumsuz sonuglarinin azaltilmasinda hindi
yetistiriciliginin gelismesi 6nemli bir potansiyeldir. Bu durum
nedeniyle kirsal istihdamda Konya ili hem de Tiurkiye icin
gegerlidir.

Kanatl yetistiriciliginde teknik uygulamalar ve bilgi diizeyi
isletmelerde verimlilik ve karlilik tzerine dogrudan etki
etmektedir. Konya ilinde hindi yetistiriciligi yapanlarin bilgi
diizeyleri ve tretim bigimleri yetistiriciligin yayginlasmasin
saglayacak diizeyde degildir. Yetistiriciler genellikle bolgede
yaygin olarak yetistirilen yumurta tavukculugu isletmelerinde
yapilan uygulamalara benzer uygulamalari yapmakta olduklari
gbrilmistiir. Ancak hindi yetistiriciliginde tireticilerin meradan
vararlanma aliskanliklar1 ve uygulamanin yayginligt tretim
maliyetlerinin distirmenin disinda degerlendirilmesi gereken
bir noktay1 icermektedir. Hayvansal retimde ve genelde gida
talebinde giderek 6ne ctkan organik tretim ya da dogal gida
tretimi 6nemlidir. Konya’da hububat tarimi olduke¢a yaygin
oldugundan bu konuda belirli bir eylem plani ¢ercevesinde
hareket etme, devletin ve diger paydaslarin aktif katihm ve
destegi sarttir. Ozellikle aniz yakma ve bunun ortaya koydugu
olumsuzluklarla basa ¢ikmada aniz alanlarinin bu hayvanlar
icin degerlendirilmesi ve korunmast gevresel biling acisindan
da 6nemlidir.

Meradan yararlanma durumu diger yetistirme sistemlerine
kiyasla yem maliyetlerini diistirdigt gibi kanibalizmin neden
oldugu gagalama davranisinin gérilme ihtimalini azaltmaktadir
(31). Bu galismada meradan yararlanan yetistiricilerin %063.7 “si
Nisan-Mayis aylarint tercih etmektedir. Meradan yararlanma
hem teknik ve saglk acisindan (kanibalizm) hem de hayvan
refaht ve dogal iretim acisindan 6nemli ve tzerinde durulmasi
gereken bir noktadir.

Hindi yetistiriciliginin yayginlasmasinin 6niindeki en 6nemli
engel uygun nitelikli palazlarin temininde yasanan sorunlardir.
Konya ilinde vyetistiriciler kendi palazlarint 6nemli oranda
kendileri tretmektedir. Bu bulgu literattr bilgi ile uyumludur
(30). Bu tiretim bicimi yigin halinde tretimin gelismesine imkan
tantyan uygulama degildir. Konya ilinde bu anlamda belirgin bir
tedarik politikast ve aliskanligt yoktur. Standart olmayan bir besi
materyaliile yapilan yetistiricilik isletme verimliliklerini olumsuz
ctkilemektedir. Bu sorunun ortadan kaldirilmasina yonelik
onlemler ve politikalar 6zellikle belirli dénemlerde pazarlanmak
tizere yapilan hindi besiciliginin istikrar kazanmasina olumlu
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katki saglayacaktir. Hindi yetistiriciliginin = yayginlagsmast
entegrasyon modelinde broiler yetistiriciliginden saglanan
teknik ve organizasyonel birikimin hindi yetistiriciligine hizlt bir
sekilde adaptasyonunun saglanmast ve bunun icin gerekli olan
finansal destek ve politikalardir. Calismada agirlikli olarak yilda
bir defa yapilan faaliyetin yil icerisine farkli talep kosullarini
da karsilayacak sekilde yayginlastirilmasi gereklidir. Hindi eti
talebinin farklilasmasi ve tliketici tercihlerinin degismesi icin
urtne surekli ulagabilmek oldukca 6nemlidir.

Hindi yetistiriciliginin = basartya  ulagsmasinda  6nemli
noktalardan biri de hastalik ve yetistirme hijyeni ile ilgili
sorunlardir. Ozellikle iiretimde entansiflesmenin artmasi
hastaliklara direnci zayif (21) ve kendine ait 6zel hastaliklar
(32) nedeniyle de hindi yetistiricilerinin bilin¢lendirilmelerini
zorunlu kilmaktadir. Ureticilere bu konuda yardimci olacak
teknik alt yapt olusturulmalidir. Bunun saglanamamast
hastaliklardan kaynakli kayiplar ve zararlar sektore girmeyi
dusunenler acisindan olumsuz bir faktor olacaktir, Calismada
Ozellikle solunum sistemi hastaliklart yaygin olarak gorildigu
belitlenmistit.

Hindi eti hakkinda tiiketicilerin bilgilendirilmeleri ve
tiketim aligkanligt kazanabilmeleri icin Tarim ve Orman
Bakanligy ile diger paydaslarin ortak calismalart ve kamunun
destegi zorunludur. Hindi etinin salam, sosis gibi ileri
islenmis et Urinlerine donisimi ve bunun alt yapisinin
saglanmasi Uretimin yayginlasmasint ve stirdiirtilebilir olmasint
saglayabilecek bir avantajdir (14, 33).

Kanatlilarda  aydinlatma  yem  tiketimini, yemden
yararlanma oranini ve buna baglt canli agirlik artisint dogrudan
etkilemektedir (34). Calismada aydinlatma uygulamayanlarin
orani yitksektir (%51°in tizerinde). Yeterli aydinlatma olmayan
kiimeslerde hedef canli agithga ulasma stiresi gecikebilir.
Bu nedenle aydinlatma besi performansi agisindan olduke¢a
onemlidir.

SONUGC

Turkiye’de uzun yillardan beri ¢dzillemeyen problemlerin
basinda et ve et Urlinlerinin Uretim ve tiketim yetersizligi
gelmektedir. Yasanan pandeminin insanliga yeniden hatirlattigt
gida giivencesi ve gida glivenligi bundan sonra ilkelerin en
temel problem olacaktir. Bu problemin daha disitk maliyetle
¢6zimi ve alternatif kaynaklarin kullanimi, kalkinma ve
beslenme problemlerinin ekonomik ve sosyal maliyetini en
aza indirmede hindi degerlendirilmesi gereken hayvan tirleri
arasinda gelmektedir. Bu anlamda arastirmanin ylratildaga
Konya ili diger hayvansal trtinlerin tiretiminde sagladigt basari,
tecriibe ve alt yapiyla rtiismeyen bir yetistiricilik performansina
sahiptir. Hindi yetistiriciliginin gelisme potansiyeli mutlaka
harekete gecirilmelidir. Entansif yetistiriciligin yayginlasmasi
icin entegrasyon modeli ya da buna alternatif modeller
tzerinde ¢alistimalidir. Bu konuda en 6nemli problem; besi icin
uygun palazlarin zamaninda tedarik edilememesidir.

Yerel yonetimlerin istthdamda dezavantajli gruplar icin
destek ve tedarik politikast olusturmalart faydali olacaktir.
Ozellikle yar1 entansif iiretimde hindi palazlarinin meradan
faydalanmalarinin  daha verimli ve strddrtlebilir olmast
amactyla mobil barinaklar, hayvan refahi ve dogal/organik
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va da ekolojik tretimin yayginlagsmast kapsaminda IPARD vb.
fonlardan yararlanmak icin treticiler bilgilendirilmeli ve proje
olusturulmast konusunda desteklenmelidit.

Calismada dreticilerin  bilgi ve biling diizeyleri yetersiz
bulunmustur. Konya ilinde kanath yetistiriciligindeki mevcut
alt yapt ve teknik yetenek sorunun kisa zamanda ¢6ziminu
saglayacak niteliktedir. Ancak bunun i¢in kamunun ya da 6zel
sektor ve diger sivil toplum kuruluslarinin harekete ge¢mesi
gereklidir.

Entansif hindi yetistirmenin yayginlasmasinda en 6nemli
alict konumunda olan turizm bolgelerine olan yakinlik avantajin
harekete gecirebilmenin yolu bu talep icin mutlaka gerekli
olan hijyenik kesim ve isleme yatrimlaridir. Bunun saglanmast
kirsal yoksulluk ve issizlikle miicadele gibi sorunlara karsi
hindi yetistiriciligini 6nemli bir alternatif yetistiricilik haline
getirecektir.

Genel olarak tim hayvansal tretimde oldugu gibi hindi
yetistiriciliginde de yem giderleri cari giderler icerisindeki en
onemli harcama kalemini olusturmaktadir. Konya ilinde yar
entansif veya meraya dayali yetistiricilik bu giderden tasarruf
saglayarak, kurulacak isletmelere karli ve verimli bir Giretim imkani
saglayacaktir. Ancak bunun icin meralarin biytitme kapasiteleri,
avantajlart, dezavantajlart ile ilgili detaylt arastirma ve diizenleme
yaptlmast da zorunludur. Bu konu hindi yetistiriciliginin
surdirilebilirligi ve sosyal ¢atisma ortami olusmamasi icin de
onemlidir.

Uretimin siirdiiriilebilir olmasinin bir diger sarti ise hindi
etinin besin degeri ve 6zelliklerini tlketicilere bilimsel olarak
aciklamak ve tiketicilerin bilin¢glenmelerini saglamaktir. Bu
konuda gorsel ve yazilt basin ile sosyal medyadan yararlanmak
faydali olacaktir.

Konya bélgesinde isletmelerin  yaklagitk %840 kiiciik
kapasiteli isletmelerden olusmaktadir. Hindi varhiginin az
oldugu, bu bélgede entegrasyonun gelismedigi ve yiginsal
tretimin de yeterli diizeyde olmadigt aciktir. Hindi barinaklarinin
genel durumu incelendiginde ise entansif yetistirilen hindilerin
genelde tavuklarla birlikte yetistirildigi bu durumun ise her iki
tir ve genelde kanatl yetistiriciligi icin bir risk unsuru oldugunu
gbstermektedir. Bu durumun isletmelerin hem teknik hem de
ckonomik performanslarini olumsuz yoénde etkileyebilecegi
actktir.

Kirsal kalkinmanin ve gelir dagilimi adeletsizliginin azaltilmast
ve ortadan kaldirilmasinda bu kesime saglanacak destek ve
tesvikler 6nemlidir. Hindi yetistiriciliginde ilk yatirim maliyetinin
diigiikliigi ve karlilik orant dikkate alindiginda kamusal destegin
faydali ayni zamanda da zorunlu oldugu anlagilmaktadir.
Yetistiricilerin hayvanlarint hijyenik kosullarda ve refah igerisinde
pazara sunabilecekleri, modern canlt hayvan pazar yerlerinin
kurulmast hayvan refaht acisindan 6nemli olup, bélgede hindi
kesimhanelerinin kurulmast da halk sagligi acisindan 6nemlidir.

Yetistiricilerin satis ve pazarlamada karsilastiklart problemlerin

basinda ise 6zellikle yem giderleri geldigi icin kaliteli kaba yemi
saglayabilecekleri meralarin 1slaht ve korunmast 6nemlidir.

Sonu¢ olarak; hindi tretim ve tliketiminin yayginlasmast
icin yetistiricilik Gzerine daha kapsamli calismalarin yapilmasi
gereklidir.

TESEKKUR

Konya bélgesindeki anket ¢alismamiza géntllii olarak katilan
hindi yetistiricilerine ve onlara ulasmamizi saglayan kisilere
tesekkur ederiz.
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oz

Tirkiye’de “yunus rehabilitasyonu”, “yunus terapisi”, “yunus tedavisi”’, “bilimsel arastirmalara katk:”
gibi cesitli nedenler gosterilerek biiyiik cogunlugu eglence amaglt hizmet veren “Yunus Parklar” bulun-
maktadir. Caligmada Tirkiye’de bulunan yunus parklarinin hayvan génenci, etik ve mevzuat ¢ergeve-
sinde degerlendirilmesi amaglandi. Calismanin materyalini yunuslar ve yunus parklari ile ilgili olabilecek
Ulusal ve Uluslararast mevzuat; Ocak 2013-Mayis 2020 yillart arasinda Basin flan Kurumu verilerine
gore Turkiye’de internet arsivi olan, en yiiksek tiraja sahip doért gazete (Habertiirk, Hirriyet, Milliyet ve
Sabah) olusturdu. Gazetelerin internet arsivlerinde arama motorlarina, konuya iliskin olarak “yunus”,
“yunus park:”, “yunus parklar’” anahtar kelimeleri yazilarak haber taramas: yapildi. Tirkiye'de Yunus
Parklarina iliskin 6zel bir yasal dizenleme olmadigy; genel olarak deniz memelilerinin korunmalarina
yonelik bazt uluslararast diizenlemelere taraf olundugu tespit edildi. Yapilan gazete taramalarinda yu-
nus parklarinin, eglence (insan icin) ya da iskence (yunuslar icin) arasinda yapilan degerlendirmede,
hayvanlarin korunmast amaciyla sivil toplum kuruluslart tarafindan gergeklestirilen yunus parklarinin
kapatilmast, buradaki hayvanlarin 6zgiir birakilmast yoénindeki eylem, imza gibi cesitli etkinliklere y6-
nelik haberlerin 6n planda yer buldugu belitlendi. Sonug olarak son yillarda kamuoyunda oldukea fazla
tartisilmaya baslanan yunus parklarinin kapatilmasi gerektigi sdylenebilir.

An evaluation on dolphin park in Turkey
ABSTRACT

In Turkey, there are “Dolphin Parks”, most of which provide entertaining services by showing various
reasons such as “dolphin theraphy”, “dolphin treatment”, “contribution to academic research”. The
study aimed to evaluate the dolphin parks in Turkey in terms of animal welfare, ethics and legislation.
The data of the study were obtained from National and International legislations relevant to dolphin
parks as well as four newspapers (Haberturk, Hurriyet, Milliyet and Sabah) having the highest circulati-
on rate and internet archive in Turkey according to Press Announcement Association data of January
2013-May 2020. In research engines of online archives of the newspapers, news scanning was made
with the key words “dolphin”, “dolphin park”, “dolphin parks”. It was found out that there did not
exist a specific regulation on Dolphin Parks in Turkey, but that the country had been a party to some
international regulations upon the protection of marine mammals. As a result of the newspaper analy-
sis, in the evaluation of dolphin parks in terms of entertainment (for humans) or torture (for dolp-
hins), it was concluded that the news regarding activities such as demonstration or signature collecting
which was carried out by civil society with the aim of closing the dolphin parks to protect animals was
foregrounded. It can be said that the dolphin parks, which have been widely discussed in recent years,
should be closed.

GIRIS

da nispeten ihmal edilen bir alan olarak karsimiza ¢ikmistir (1).

Insanlarin  dogal diinya ile iliskilerinde yaptig1 yeni
degerlendirmeler, uluslararasi  turizmin 6nemli  Ol¢tde
bliytimesini saglamistir (1). Turizm, tlkeler i¢in olduk¢a 6nemli
ekonomik degerler olusturmakla birlikte, toplumsal ve ¢evresel
acidan yarattigr tehlikeler ile de cesitli kaygilart biinyesinde
barindirmaktadir (2). Giintimtizde hayvanlar, bircok acidan
turizm igerisinde yer alan siireglere dahil edilmekte (3) ve pek
cok farklt bicimde kullanidmaktadir (4) Bu siirecte turizm sek-
torl igerisinde yer alan hayvanlarin génenci ve haklari konulari

Bu makaleye atifta bulunmak igin/ To cite this article:

Diinya genelinde turizm sektoriinde yer alanlarin, hayvanlari
birer “meta” olarak gérmeleri, turizmin ahlaki sorumlulugunun
tartismaya ac¢ilmasi gerektigini actk¢a gostermektedir (2). Hem
evcil hayvanlar, hem de vahsi hayvanlar, stirdirilebilir turizmin
bir parcast olarak bugiin milyarlarca dolar gelir saglanan turizm
sektoriniin en 6nemli bilesenlerinden biri haline gelmistir (5).
Isletme ve kar odaklt bir endiistri olan turizm sektériinde (6)
hayvan kullanimi ekonomik anlamda katkilart dolayisiyla cogu
etik tartismanin da 6ntine gegmekte, hayvan kullanim etigi tar-
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tismalart geri planda kalmaktadir (2).

Gintimizde dinyanin hemen hemen her yerinde su park-
larinda cesitli deniz memelileri turistik amacla gosterilerde kul-
lanilmaktadir (7). Deniz memelileri, bircok insan icin ¢ekiciligi
olan, karizmatik hayvanlar olarak degetrlendirilmektedir (8).
Gorunusleri, insanlarla olan Ustiin etkilesimleri ve zekalari se-
bebiyle bir¢cok insanin géztinde 6zel bir yere sahip olan deniz
memelileri, insan aktivitelerinden de en c¢ok etkilenen tutler
arasindadir (9). Deniz memelilerinden olan yunuslar 6zelinde
bakildiginda dinyada 54 tlkede 336 yunus gosteri merkezinde
3.000’in tzerinde yunusun, turizm sektorii igerisinde eglence
amaclh kullanildigt tahmin edilmektedir (10).

Diinyanin pek ¢ok yerinde milyonlarca ziyaretci ¢eken bir-
¢ok su parki bulunmakta olup, basta yunuslar olmak tizere pek
cok deniz canlist gosteri amact ile kullanilmaktadir. Yalnizca
yunuslarin kullanildigy su parklarina “dolphinarinn’” adi veril-
mektedir (7). Ttrkiye’de de “yunus rebabilitasyoni”, “yunus tera-
Pis’, “yunus tedavis?”® ~ve “bilimsel arastirmalara katks” gibi cesitli
nedenler gosterilerek biiylik bir cogunlugu eglence amagl (11-
13) “yunus parklar?” bulunmaktadir (7, 11, 14). Bugilin gelinen
noktada yunus parklart hayvan haklari ve hayvan génenci ag1-
sindan giincel ve 6nemli bir konu halini almis olup, ¢alismada
Tirkiye’de bulunan yunus parklarinin hayvan kullanim etigi ve
mevzuat ¢ercevesinde degerlendirilmesi amagland.

GEREC ve YONTEM

Calismanin materyalini yunuslar ve yunus parklar ile ilgili
ulusal ve uluslararasi yasal diizenlemeler ile Ocak 2010-Mayis
2020 yillart arasinda Basin Tlan Kurumu verilerine gore (15)
Turkiye'de internet arsivi olan ve en yiiksek tiraja sahip dort
gazete (Habertiirk, Hurriyet, Milliyet, Sabah) olusturdu.

Calismada nitel veri analiz yontemlerinden (10), “dokiiman
incelemesi yontem?” kullaniddi. Bu dogrultuda ulusal ve uluslara-
rast mevzuat ve ulusal gazetelerin internet arsivlerinde “yunus”,
“yunus parks’, “yunus parklar?’ anahtar kelimeleri kullanilarak
mevzuat ve haber taramas:t yapildi. Konuya iliskin olabilecek
mevzuat ve haberlere “jeerik analiz?”’ yapilarak veriler elde edil-
di. Yapilan icerik analizi sonucu, gazetelerden elde edilen veri-
lere “kodlama yontemi” uygulanarak veriler cesitli basliklar altin-
da siniflandirdldi.

BULGULAR

Yunus Parklarmm Yasal Durumm

Calisma kapsaminda Turkiye’de yunus parklan ile iliskili
olabilecek 5199 sayilt “Hayvanlar: Koruma Kanunw” (17), 5996
sayilt “Veteriner Hizmetler, Bitki Saghgs, Gida ve Yem Kanunu”
(18) 1380 sayilt “Su Uriinleri Kanunn>(19), “Hayvanlarm Korun-
masina Dair Uygulama Y onetmeligi” (20) ve “Hayvanat Bahgelerinin
Kurnlugn ile Calasma Usul ve Esaslar: Hakkinda Yonetmelif” (21)
incelendi. Incelemede Tirkiye'de “Yunus Parklari’na iliskin
6zel bir yasal dizenleme olmadigi belirlendi. Konuya iliskin
uluslararasi diizenlemelere bakildiginda ise genel olarak deniz
memelilerinin korunmalarina yonelik sézlesmeler oldugu ve
Turkiye’nin ACCOBAMS (Micavir Atlantik Deniz Bolgesi,
Akdeniz ve Karadeniz’deki Deniz Memelilerinin Korunmasina
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Dair Anlasma), (22) Bern Sozlesmesi (Avrupa Yaban Hayati
ve Yasama Ortamlarini Koruma Soézlesmesi) (23), Biyolojik
Cesitlilik S6zlesmesi (24), CITES (Nesli Tehlike Altinda Olan
Yabani Hayvan ve Bitki Tiirlerinin Uluslararast Ticaretine Ilis-
kin Sézlesme) (25) gibi s6zlesmelere taraf oldugu tespit edildi.

Deniz memelileri gosterileri, yunus ylizme programlart ve/
veya diger etkilesim programlarinda alinip satilan yani ticareti
yaptlan tirlerin CITES" Ek-IPde (25) listelendigi belitlendi.
Turkiye’de faaliyet gésteren yunus parklarina, yurt disindan bu
parklara getirilecek deniz memelileri ve yurt disina génderile-
cek deniz memelileri i¢in, Tarim ve Orman Bakanligr Balikeilik
ve Su Uriinleri Genel Miidiirliigii tarafindan CITES belgesinin
hazirlandigs belirlendi.

Avrupa Bitligi’nin 29 Mart 1999 tarihli 1999/22/EC nu-
maralt “Yabani Hayvanlarm Hayvanat Babgelerinde Barmdirilmasima
Lliskin Direktif’te (26) “Biyolojik parklar, deniz parklars, doga mer-
keglers, yaban hayatr parklars, akvaryumlar, yunus parklar, kelebek
parklar: gibi hayvanlarm halka sergilendigi tesisler” Hayvanat Bah-
celeri ile ilgili Direktifin 2. maddesi kapsaminda yer alan “Hay-
vanat Bahges?” tanimi ile uyumlu oldugu, ancak Turkiye'de ki
yunus parklarinin 11.08.2007 tarihinde yayimlanan “Hayvanat
Babhgelerinin Kurnlus ile Calssma Usul ve Esaslar: Hakfinda Y onet-
melif”’e (21) tabi olmadigt belirlendi.

Gazete Haberleri

Yapilan gazete taramalarinda yunuslar hakkinda ¢tkan ha-
berlerin gazetelere gére sayisal dagilimi Tablo 1’de belirtildi.

Calismada yapilan gazete taramalarinda yunus parklarinin,
eglence (insan icin) ya da iskence/katletme (yunuslar icin)

Tablo 1. Gazeteletde yunuslar hakkinda cikan habetlerin sayisal
dagilimi1 (2010-2020)*

Table 1. Numerical distribution of news about dolphins in
newspapers (2010-2020)

Gazete Haber Sayis1 (n) %
Haberttrk 38 19.8
Hirriyet 38 19.8
Milliyet 85 44.3
Sabah 31 16.1
Toplam 192 100

*Gazeteler alfabetik olarak siralanmistir
*Newspapers are listed alphabetically

arasindaki degerlendirmede, toplam 192 habere rastland:.
Bunlardan yunus parklarinin - kapatilmasina  dair  eylem,
protesto, imza kampanyalari, dilekce toplanmast gibi aktiviteler
habetlerin 6nemli bir kismint olusturdu (74 haber). Bununla
birlikte mevzuat dizenleme calismalart (21 haber), yunuslarla
ilgili genel/diger konular (27 haber), eglence amacli haberler
(22 haber), yunuslara iskence, yakalama ve katletme (18 haber),
yunus parki kapatilmast (11 haber) yunusla terapi ve eglence
(10 haber) ve kdse yazilari (9 yazi) seklinde haberlerin yer aldig
belitlendi (Tablo 2).
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Tablo 2. Gazetelerde yunus/yunus parklart hakkinda ¢ikan habetlerin konu dagilimlart (2010-2020)
Table 2. Topic distribution of the news about dolphin/dolphin patks in newspapets (2010-2020)

Igerik Haber Sayis1 %
(n)

Kapatilmasina dair yapilan aktiviteler (Eylem, protesto, imza kampanyalart, 74 38.5
dilekge toplanmasi)

Genel/diger konular 27 14.0
Eglence amaglt haberler 22 11.5
Mevzuat diizenleme ¢alismalari 21 11.0
Iskence, yakalama, katletme vb. 18 9.3
Kapatilma 11 5.8
Terapi vb. 10 5.3
Kose yazilart 9 4.6

Yunus parklar: ve faaliyet alanlar:

Tirkiye’de bulunan yunus parklarinin yerleri, kurulus tarih-
leri ve burada bulundurulan yunus sayilart 05 Mart 2018 tari-
hinde “CIMER”den talep edildi (Basvuru No: 1800417888).
Bu konulara dair herhangi bir veri tarafimiza bildirilmemis
olup, Tarim ve Orman Bakanligi’nin 2005-2016 yillar1 arasinda
“Tursiops truncatus” tira sise burunlu yunus icin “37 adet ithalat
ve di¢ adet thracat CITES belges7” diizenledigini tarafimiza bildi-
rildi. Bu baglamda Tturkiye’de bulunan yunus parklart sayist,
cesitli kaynaklardan (7, 11, 14) ve yunus parklarinin web sitele-
rinden (27-35) yararlanilarak belirlendi. Bugiin itibariyle Ttirki-
ye’de dokuz adet yunus parki oldugu belirlendi. Antalya (Alan-
ya, Kemer, Muratpasa ve Serik)’da dort adet, Mugla (Bodrum,
Marmaris)’da iki adet, Istanbul (Bahgesehir ve Eyiip)da iki
adet ve Aydin (Kusadast)’da bir adet yunus parki/gosteri mer-
kezi bulunmaktadir. Bu parklarda yunuslar; gésteri, tanisma,
ylzme, fotograf ¢ekimi, terapi adi altinda faaliyetler ylriitmek-
tedir (Tablo 3). Ayrica 2010-2012 yillar1 arasinda ii¢ adet yunus

parkinin (Mugla-Fethiye, Antalya-Kas ve Bursa-Korupark) ka-
pandigt da tespit edildi (Tablo 2).

TARTISMA

Turizm, insanlarin dogayla etkilesim strecinde, hayvanlar ile
farklt bicimlerde etkilesim sunan bir sektor olarak karsimiza
ctkmaktadir (36). Turizmin bu etkilesime aracilik etmesi etik
acidan 6nemli sorulart da glindeme tasimaktadir (4). Turizm
ve hayvan haklari yaklasimini inceleyen Fennel (37) hayvan
haklari teorisinin neredeyse tamaminin turizme uygun olma-
digina deginmistir. Hughes (3)’un, hayvanlatin dinyasina dair
calismalarinda, ¢ temel etik yaklasimin varhigindan bahset-
mektedir. Bunlarin ilki ¢evre etigi, ikincisi hayvan génenci ve
t¢linciist hayvan haklart yaklasimidir. Bununla birlikte turizm-
de son zamanlarda hayvan etigi teorisinin kullaniminin artma-
ya bagladigt (38), hayvanlara iliskin etik yaklasimlarin sorumlu
turizm icerisinde kendisine yer buldugu ve hayvanlarin turizm
de kullaniminin etik ilkeler cercevesinde gerceklesmesi icin ¢e-
sitli calismalarin devam ettigi de bildirilmektedir (4). Calismada
yapilan gazete taramalarinda hayvan haklari, gbénenci ve hayvan

Tablo 3. Tirkiye’de faaliyet gésteren yunus parklari ve faaliyet alanlari (27-35)

Table 3. Dolphinarium and fields of activity operate in Turkey (27-35)

Adi Bulundugu il Yunus gésterileri  Yunuslarla tanigma  Yiizme  Fotograf ¢ekimi  Terapi
Alanya Yunus Parki Antalya + + - + +
Bahcesehir Yunus Park: Istanbul + + - + +
Bodrum Yunus Park: Mugla + + + + +
Eytup Yunus Parks Istanbul + + + - +
Kemer Yunus Parki Antalya + - + + +
Kusadast Yunus Parki Aydin + + + + +
Marmaris Yunus Parki Mugla + - + - +
Muratpasa Yunus Park1 Antalya + + + + -
Serik Yunus Park: Antalya + + + + -
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kullanim etigi konularinin gérmezden gelindigini gésteren ha-
berlerin oldugu belirlendi (Tablo 2). Haberlerin iceriginde, yu-
nuslarin haklart ve gbnencine uygun olmayan pek cok durumla
karst karsiya kalinmasi, yunus parklarinin durumu gézden ge-
cirilirken, hayvan haklari ve hayvan gbénenci gibi kavramlarin
g6z ardi edilmeden biitiincill bir etik yaklasimla konunun ele
alinmasini gerektirdigi sGylenebilir.

“Hayvan Haklar: Evrensel Bildirges?” (39) 10. maddesinde
“Hayvanlardan insan edlencesi olsun diye yararlanamayacags ve hayvan-
larn seyrettirilmesi ve hayvanlardan yararlanilan gisterilerin hayvan-
larin onuruna aykire oldugn” belirtilmistir. Hayvanlari Koruma
Kanununun (17) 4. maddesinde; “Yabani hayvanlarm yasama
ortamlarmdan koparimamasi, dofada serbestge yasayan bir hayvanin
Yakalanip ozgiirliikten yoksun birakilmamass” ve 24. maddesinde
de “Hayvanlar: korumaya yonelik hiikiimlerine aykirs hareket eden ve
bu suretle bulundurdugn hayvanlarm bakinmnz ciddi sekilde ihmal eden
ya da onlara adri, act veya Zarar veren Rigilerin denetimle yetkili merci
tarafindan hayvan bulundurmas: yasaklanir ve hayvanlarma el konula-
¢ag?” belirtilmistir. 5996 sayili Veteriner Hizmetleri Bitki Saglig:
Gida ve Yem Kanunu’nda (18) “Hayvan sabipleri veya bakimmndan
sorumlu Rigsiler, hayvan refabinin saglanmast amactyla, hayvanlarmn ba-
rinma, bakum, beslenme, saglik ve dider ibtiyaclarm: karsilamafk, so-
ruminluklarmdaki hayvanlarm insan, hayvan ve cevre saglu izerinde
olusturabilecekleri olumsnz, etkilere kars: gerekli dnlemler: almakla yii-
kiimbidii’” hikmi yer almaktadir. Calismada 2010-2020 yillar:
arasinda yapilan gazete taramalarinda hayvan haklart ve hayvan
gbnenci yoninden uygun olmayan nitelikte, yunuslarin dogal
yasam ortamlarindan koparildigint ve act ¢ektiklerini g6steren,
insanlarin eglencesi olarak kullanilip, onutlarint zedeleyen, eto-
lojik anlamda dogal davranslarini sergilemelerine engel olus-
turan habetlerin tespit edilmesi (Tablo 1-2), Ttrkiye’de yunus
parklarina iliskin 6zel diizenlemeler bulunmasa da, yunuslarin
durumu ile iliskilendirilebilecek mevzuat hukumlerinin acik bir
sekilde ihlal edildigi seklinde degerlendirilebilir. Bu dogrultu-
da mevzuat hitkimlerine uygun bir sekilde hareket edilerek,
hayvan haklart ve hayvan génenci ihlalleri gerceklestirenlere
gerekli yaptirimlarin uygulanmasinin bu tarz olaylarin dniine
gecilmesi adina oldukea gerekli oldugu soylenebilir

AB Ulkelerinde deniz memelilerini de kapsayan diizenleme-
lerden bir tanesi de “Yabani Hayvanlarm Hayvanat Babgelerinde
Barmndirimasina Uiskin Direktif’tir."! Yunuslarin tutuldugu yunus
parklari, tiim AB Ulkelerinde (Bulgaristan harig) Ulusal Hayva-
nat Bahcesi mevzuatlarina dahil olup ilgili otoritelerin deneti-
mine tabidir. Parklarda havuzlarin buyikligl, su hacmi, suyun
kalitesi, beslenme, gosteri kosullari, havuzlarin seyircilerden
uzakligl, seyirci sayist, glirtiltd, hastaliklara acil midahale, ve-
teriner hekimligi hizmetleri ve dogaya salinma siirecinde reha-
bilitasyon prosedurleri gibi pek ¢ok konu yasal diizenlemeler
cercevesinde uygulanmaktadir (12, 40). Calismada Tirkiye’de
yunus parklarinin AB ilkelerinin 6nemli bir cogunlugunun ak-
sine, 2007 tarihinde Resmi Gazetede yayimlanarak yirirliige
giren “Hayvanat Babgelerinin Kurulugn ile Calisma Usul ve Esaslar:
Hafkkinda Yinetmelik’ e’ tabi olmadigt belitlendi. AB mevzuat-
na aykirt bir sekilde Tturkiye’de faaliyet gésteren yunus parkla-
rinin hangi kurum/kurumlar tarafindan denetlenmesi gerektigi
konusunda 6nemli soru isaretlerinin bulundugu, bu konuda ge-
reken dizenlemeler yapilmazsa, yunuslarin haklari ve gbnenci-
ne iligkin ihlallere ve ihmallere yol acacagt gibi, mevcut ihlal ve

ihmallerin de devam edecegi anlamina geldigi ileri strtilebilir.

Yunuslarin gesitli faktorlerden dolayt habitatlarinin daral-
mast ve bozulmast gibi durumlarin 6niine gecilmesi amactyla
Birlesmis Milletler Cevre Programi kapsaminda “Akdeniz deki
Yunus ve Balinalarin Korunmast lin Eylems Plani’ hazirlanmustir
(41). Bu Eylem Plant ¢ergevesinde Tirkiye’de konuya iliskin
bir mevzuat hazitlanmast ve uygulamaya gecirilmesi de plan-
lanmustir. 02 Temmuz 2014 tarihinde, “Hayvaniar: Koruma Ka-
nununda Degisiklik Yapimasina liskin Kanun Tasarisi’ (42) teklif
yapilmis olup, bu teklifte yunus parklarinin kapatilmast ve ya-
saklanmasi gerektigi de yer almistir. Yine 27. d6nem TBMM
calismalari kapsamuinda “Hayvanlar: Koruma Kanununda Degisik-
lik Yapilmasina Dair Kanun Tasaris?” (43) teklifleri sunulmus ve
bu tekliflerde de Ttrkiye’de yeni yunus parklatinin acilmamast,
acik olanlarin da kapatilmast 6nerilmistir. Ancak gelinen nok-
tada konuya iliskin yasal bir diizenleme olmadigi gibi, mevcut
yunus parklarina yeni hayvanlarin giris cikisinin yasaklamast
durumunun da s6z konusu olmadigt belitlendi. Bu parklarda
tutulan yunuslarin haklarinin ihlalinin devam ettigi, hayvan se-
vetlerin vicdanint sizlatan oldukea tiziicti bir durum oldugu ve
kapatilmast yoniinde yasal adimlarin bir an 6nce atilmasi ve so-
nuglandirilmasi gerektigi sdylenebilir.

Deniz memelileri i¢in yapilan eylemlerin bir kisminin basari-
ya ulastigi goriilmektedir. Italya’da lisanst olmadan 10 yila yakin
faaliyet gosteren Rimini Yunus Parkinin kapatiimast (44), cesitli
buytk tur operatdrlerinin tur programlarindan bu goésterileri
ctkarmasi, ¢esitli sponsorluklarin iptali bu 6rnekler arasinda
yer almaktadir (45, 40). Tirkiye’de de buyik tur operatorleri
tur programlarindan yunus park: gosterilerini ¢tkarmis, yapilan
bazi sponsorluklart iptal etmistir (46, 47). Hughes (3), hayvan
haklar1 ve hayvan gonenci konularinda faaliyet gosteren sivil
toplum Orgiitlerinin turizm sektoriinde etkili olduklarin belirt-
mektedir. Kore Yiiksek Mahkemesi 2013 yilinda, yerel hayvan-
lart koruma orgilitlerinin miicadeleleri neticesinde yunuslarin
dogal yasam alanlarina salinmasina karar vermistir (13, 48).
Calismada yapilan gazete taramalarinda yunuslarla ilgili ¢ikan
haberlerin biyiik bir cogunlugunun (%38.5) yunus parklarinin
kapatilmasina dair faaliyetler (eylem, protesto, imza kampan-
yast vb.) oldugu belirlendi (Tablo 2). Calismada ayrica Tiirki-
ye’de 2010-2012 yillart arasinda ti¢ adet yunus parkinin kapan-
dig1 da belirlendi. Hem Tturkiye’de hem de diinyada yunuslarin
korunmasi ve konu ile ilgili farkindaligin arttiridmasina yonelik
faaliyetler tim hiziyla devam etmektedir. Atllan bagarili adim-
lar degerlendirildiginde, bu faaliyetlere destek verilmesinin ol-
duk¢a 6nemli oldugu; destekler devam ettikce, toplumsal ref-
leksle birlikte yunus parklarinin tamamen kapatilmasi yoniinde
onemli adimlar atilacagi sOylenebilir. Ayrica yapilan bu tiir
faaliyetler, turizm sektori icinde yer alanlarin, hayvan haklar
ve hayvan gbnencinin saglanmasi baglaminda yapianlarin top-
lum tarafindan izlendiginin farkinda olmalart ve bu dogrultuda
adim atmalari adina da olduk¢a 6nemli oldugu s6ylenebilir.

Hastaliklarin ya da psikolojik bozukluklarin tedavisinde uy-
gulanan “yunus destekli terap?’lerin etkinligine iliskin kesin ve gti-
venilir bilimsel kanitlar olmadigt gibi, gegerli bir tedavi yéntemi
oldugunu ya da ruhsal acidan kisa stireli iyilesme halinden daha
fazlasini yapabildigini gdsteren herhangi kanit bulunmadig
yapilan arastirmalarda belirtilmektedir. Aksine iki canli arasinda
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bu kadar yakin temastan dolay: yaralanmalar ve enfeksiyonlarla
ilgili cok miktarda kanit bulunmaktadir. Esaret altinda bulunan
canlilarin bask1 ve stres gibi nedenlerden dolay1 agresif tavir-
lar sergileme ihtimallerinin de oldukea ylksek olmasi sebebiyle
yunus terapisine katillan kisilerde meydana gelen yaralanmalara
dair veriler de mevcuttur (49-52). TBMM Arastirma Komisyo-
nu tarafindan hayvanlarin haklarinin korunmasina dair hazir-
lanan raporda (53), yunuslarin terapi amaciyla kullanildigi, bu
uygulamalarin mevzuata aykirilik teskil ettigi ve yaygin olarak
kullanildig1 otizm terapisinde yararl olduguna dair bilimsel bir
dayanagin bulunmadigi yer almistir. Calismada, yapilan gazete
taramalarinda “yunuslarla terap?” bashgt altinda habetlerin yani
sira (Tablo 2), yunus parklarinin faaliyet alanlari arasinda da “ze-
rap?”’ faaliyetinin yer aldigt belirlendi (Tablo 3). Yunus destekli
terapi ya da yunus terapisinin bilimsel olarak yararliligi kanit-
lanamadigt gibi uygulamalar esnasinda hem insanlarin hem de
yunuslarin yasam kalitesini olumsuz yonde etkileyecek, 6nemli
saglik sorunlarini da beraberinde getirdigi gériilmektedir. Yu-
nus terapisinin gercek anlamda yararli olup olmadigini anlamak
icin bilimsel, yasal ve etik ¢ercevede galismalarin yapilmasi ve
konunun bir an 6nce netlige kavusturulmasi gerektigi ileri sii-
rilebilir.

SONUC

Son yillarda kamuoyunda daha fazla tartisilan yunus parkla-
11, toplumun tiim kesimleri tarafindan, hayvan haklari, hayvan
gbnenci ve hayvan kullanim etigi acisindan tizerinde hassasiyet
gosterilmesi gereken 6nemli bir konudur. Etik, yasal ve bilim-
sel cercevede; ekolojik ve etolojik gerekgelerle; yunuslarin hak-
lart ve génenglerini g6z 6ntinde bulundurarak kapatilmalarinin
en dogru yaklasim oldugu disunilmektedir. Ayrica yetkili
mercilerin - bir an O6nce yunus parklarinin  kapatilmasi
dogrultusunda yasal zemin olusturmasi, hem yunuslarin
esaretinin bitmesine, hem de Turkiye’nin uluslararas: arenada,
hayvan haklart ve génenci konularinda bir seviye daha yukari
ctkmasina katk: saglayacagi sdylenebilir.
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ABSTRACT

Middle ear diseases are common in cats. The aim of this study was to determine the normative
tympanometric data of cats. Tympanometry, which provides objective data in the examination of the
middle ear in humans, can be used as a supplementary examination, especially in cats with middle
ear diseases where the external ear canal is normal. In this study, 30 healthy ears belonging to 15
cats which were classified as ASA-I (American Society of Anesthesiologyist) were determined and
evaluated according to equivalent ear canal volume (V), static acoustic admittance [Y _ (compliance)],
tympanometric peak pressure (TPP) and gradient values under general anesthesia. Tympanometric
measurements obtained from right and left ears were 0.61 £ 0.12 mland 0.60 £ 0.12ml V_,0.31 £ 0.11
mland 0.31 £ 0.11 ml'Y_,-11.2 £ 26.9 daPa and -14.9 £ 29.2 daPa TPP, 0.19 £ 0.11 ml and 0.24 *
0.18 ml gradient respectively. Tympanometry as a supplementary examination is an easy to perform test
in healthy cats with consistent results. It has the advantages of being completed in a short time, easy
evaluation and providing information about middle ear without advanced imaging techniques. Results
of this study represents the normative tympanometric measurements of cats which can be helpful
distinguishing normal and abnormal conditions. Further studies needed to present exact values of
standart tympanometric measurements and to introduce other variables like acustic refleks, wideband

YVSSRIN
O. SENGOZ-SIRIN: 0000-0002-2232-6349

:0000-0003-1322-7290  and multifrequency tympanometric results.

INTRODUCTION

Impedance audiometry has two main components:
tympanometry and stapedius reflex measurement (1).
Tympanometry is one of the most frequently performed and
important components of the basic audiological evaluation.
Objective middle ear assessment can best be performed by
tympanometry (2). It measures how the middle-ear system
responds to sound energy and changes in atmospheric pressure.
It provides an objective, physiological measure of the acoustic
admittance of the middle ear with the aid of air pressure in
a sealed ear canal (3). The permeability and resistance of the
middle ear system is defined with tympanometry via measuring
the response to a sound stimulus using a microphone while
pressure is changed along the external ear canal (4). The
purpose of tympanometry is to asses audition on the basis
of an objective description of the integrity and compliance
of the eardrum, the mobility of the ossicular chain, the
function of middle ear muscles and their attachments, and
the size of the external ear canal (3). Data can be obtained
from a tympanometer are estimated volume of air in front
of the probe (equivalent ear canal volume, V_), maximum
compliance (Y _), pressure at which the middle ear system has
the greatest absorption of sound energy (TPP) and gradient
of the tympanogram curve (5).

Qualitative and quantitative approaches have been used in the
interpretation of 226-Hz tympanograms (6). Tympanograms
can most simply be classified as types A, B, and C depending

Bu makaleye atifta bulunmak icin/ To cite this article:

on the curve shape compared to 0 as the pressure is changed
(2). Further classification according to the shape of the curve
is also used widely, type A as normal and type B, C, A and
Ay as abnormal. Quantitative analysis of tympanograms is
prefered, especially when evaluating infants and children,
for whom different age-based normative values are needed
(6). Definitions within modified Jerger classifications of
tympanogram is described according to middle ear compliance
(Y, in ml) and middle ear pressure (TPP in daPa) as: type A
(Y, 20.2; TPP above —100), C1 (Y _ =0.2; TPP below or equal
to =100 and above —200), C2 (Y _ =0.2; TPP below or equal
to —100 and above —400) and B (Y <0.2; TPP below or equal
to —400). Clinicians usually combine A and C1 as normal (7).

The aim of this study was to evaluate the usefulness and
consistency of the 226Hz tympanometer and its values in
healthy cats. However, there are early tympanometry articles
with cats, according to the authors knowledge these are the
first published in vivo normal tympanometry values.

MATERIAL and METHODS

Cats brought to Mehmet Akif Ersoy University Animal
Hospital for elective surgery without ear problems were
included in the study. The study was approved by the Ethics
Commission of Mehmet Akif Ersoy University. Fifteen mixed
breed male (n: 7) and female (n: 8) cats at the age between
12-24 months included in the study. All cats were clinically
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healthy with no history of ear disease classified as ASA-I
were anesthetized with xylazine HCl 1mg/kg IM (20 mg /
ml) (Alfazyne %2, Alfasan, Woerden, Netherlands) - ketamine
HCI 11mg/kg IM (100 mg / ml) (Alfamine %10, Alfasan,
Woerden, Netherlands). 20 minutes after induction of the
anaesthesia video-otoscopy used to examine external ear canal
and tympanic membrane (Katl Storz, Telecam 20212030 PAL
model, ABD) with an attached camera (Katl Storz, Tele Pack
Vet X, ABD) and screen. All external ear canal and tympanic
membrane images were obtained from both ears (Figure 1).
Just after recording video-otoscopic healthy ear images, airtight
seal obtained using 13mm mushroom shaped rubber probe tips
(Figure 2a). Tympanograms recorded from both ears at right
and left lateral recumbency. Tympanometric measurements
performed (Interacoustics AT235h ®, Danmark) in both ears
at 226 Hz probe tone frequency (Figure 2b). Air pressure -300
to + 300 mm H,O was introduced by the probe to elicit the
tympanograms.

Figure 2. 13 mm mushroom shaped rubber probe tips (a) and
audiometry device (Interacoustics AT235h®, Danmark) (b).

RESULTS

The study consisted of 15 domestic shorthaired cats (7
male, 8 female) ages between 12-24 months. Video-otoscopic
examination confirmed the absence of inflammation or
any other obvious explanation for the noncompliant cats.
30 healthy ears evaluated according to equivalent ear canal
volume (V_), static acoustic admittance [Y_ (compliance)],
tympanometric peak pressure (TPP) and gradient values under
general anesthesia (Figure 3). Tympanometric measurements
obtained from right and left ears were 0.61 = 0.12 ml and 0.60
£012mlV_, 031 £0.11 mland 0.31 £ 0.11 ml Y, -11.2
+ 26.9 daPa and -14.9 £ 29.2 daPa TPP, 0.19 £ 0. 1"l and
0.24 £ 0.18 ml gradient respectively. Student’s t test was used
to evaluate the significance of the differences. There was no
significant difference (P > 0.1) between any values for right
versus left (Table 1).

All tympanograms were classified as type A (Y =0.2; TPP
above —100) according to modified Jerger (2) classification
scheme. One or two attempts required to obtain airtight
seal with the choosen ear probe tip to get results from the
tympanometric measurements.

Figure 1. Video-otoscopic healthy external ear canal and tympanic
membrane images obtained from cats

DISCUSSION

Before performing tympanometry, the audiologist should
examine the ear canal with otoscopy for cerumen blockages,
foreign bodies, drainage, TM perforation, or collapsed ear
canal by otoscopy. Any of these conditions can affect estimates
of ear canal volume and other tympanometry measurements
and thus should be documented (6). The lighting and
magnification are enhanced with video-otoscopy (8). Video-
otoscopy is an important step that should not be skipped
before tympanometry. By the aid of video-otoscopy healthy
external ear canal and tympanic membrane images was easily
found.

The 1ea, is affected by the position of the probe tip, the
dimensions of the ear canal, and the amount of volume
occupied by cerumen (6). Tympanometry objectively measures
tympanic membrane mobility, middle ear function and ear canal
volume which is normally 0.3—0.9 ml in children (9). A normal
tympanogram has a single clearly defined peak occurring near
atmospheric pressure, type A. Problems in the middle ear cause

Table 1. Fifteen cats tympanometric Vea, Ytm, TPP and gradient
measurement results from both ears (Two-Sample T-Test)

n:15  AveragetSD P-value

R 0,61%+0,12

V_ (ml) 0.87
ea L 0,60%+0,12
R 0,31+0,11

Y (ml) 0.92
m L 0,31%+0,11
R -11,2£26,9

TPP (daPa) 0.72
L -14,9£29.2
. R 0,19%0,11

Gradient (ml) 0.38
L 0,24%+0,18

R: right, L: left, SD: Standart deviation
P > 0.05 there was no statistical difference
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Figure 3. Tympanograms of two different cats with ear canal volume, compliance, pressure and gradient measurements

alterations in the shape of the tympanogram. For example, the
most common pathology that affects tympanometry is fluid
in the middle ear space, or otitis media with effusion (3). A
normal ear canal volume (V) of a cat found like the children.
Hence the less anatomic variance in cats and narrow age range
(12-24 months) in this study, obtained similar tympanometry
measurements can be a good indicator distinguishing normal
and abnormal situations in cats.

Halothane has been shown to increase compliance in dogs
(10). In a study (11) cats were anesthetized with xylazine and
ketamine to perform tympanometry. Although the results
were not mentioned, this anaesthesia protocol was suggested
to preserve compliance (12). All cases were anesthetized with
xylazine and ketamine in this study prevented any anaesthesia
related changes in tympanometry values.

Often it was necessary to support the probe assembly
with the hand. However, the proximity and consistency of
the results suggested that tympanometry is an objective
measurement method that can be used in cats.

Normative ranges of tympanometric measurements
of cats have not been published before according to authors
knowledge. Ina study (13), tympanogram morphologic findings
in anesthetized cats differed between ascending and descending
pressure directions but tympanometric measurements were
not mentioned. Another experimental study measuring the
acoustic impedance at the eardrum at constant sound pressure
level in anesthetized cats and rabbits (14) did not unveil
these tympanometric values. Since limited cases examined in
this study, more needed to delimitate normative ranges and
distinguish abnormalities for exact diagnosis.

CONCLUSION

In summary, audiometric tympanometry offers a simple,
sensitive, and objective diagnostic method that can aid the
veterinarian in the diagnosis and management of middle-ear
disease. Less than one minute per ear required to complete
the test is another advantage. Other diagnostic clues could
be obtained with experiencing normative tympanograms like
wideband and multi frequency in cats.
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Anahtar Kelimeler: Oz

S}‘;ﬁﬁ;ﬁemmﬁm Calismada, ayakta abomasum deplasmant operasyonu uygulanan ineklerde, modifiye dorsolumbar epi-
inek dural anestezi ile her ikisi de a2-agonisti olan ksilazin ve deksmedetomidin’in etkinliklerinin karsilas-
ksilazin tirtlmast amaglandi. Calismada iki grup olusturuldu (n=12). Birinci gruptaki ineklerin epidural anes-

tezisi ksilazin-lidokain hidroklorid kombinasyonu, ikinci gruptakilerin ise deksmedetomidin-lidokain
hidroklorid kombinasyonu ile gergeklestirildi. Abomasum deplasmant operasyonuna alinan ineklerin
preoperatif rektal 1s1, nabiz, solunum sayist, ruminasyon sayisi kaydedildi. Ik interlumbar araliktan, 18

Key Words: G Touhy ignesi ile orta hattan negatif basin¢ yontemiyle epidural bosluga girildi. Gruplara uygulanan
cow o ksilazin (0.025mg/kg)-lidokain hidroklorid (0.1mg/kg) ve deksmedetomidin (0.001mg/kg)-lidokain
g;ﬁﬁfietomldme hidroklorid (0.1mg/kg) katigimlari %00.9” luk serum fizyolojik ile 6 ml’ye tamamlanarak 1 dakika stirede
xylazine uygulandi. Ensizyona tepki ile cerrahi uygulama sirasinda sedasyon, ataksi ve huzursuzluk skorlart 10

dk araliklarla kaydedildi. Postoperatif 3 saat’lik zaman diliminde, 30 dk araliklarla takibe devam edilerek
veriler kaydedildi. Tki olguda teknigin uygulanamamast, 1 olguda ise hayvanin yatmast nedeniyle toplam
3 olgu ¢alisma dist birakildi. Calismaya dahil edilen biitiin olgularda, teknik kolaylikla uygulanabildi. Uy-
. . gulanan teknigin operasyon icin yeterli diizey ve siirede, analjezi ve sedasyon sagladigi gézlendi. Kolay
Gelis Tarihi  :21.10.2020 . L . . . A
Kabul Tarihi : 30.11.2020 uygulanabilen bu teknik ile az miktarda ilag ve doz sarfiyla preemptif analjezi saglandi. Sonug olarak;
Yayin Tarihi : 30.12.2020 ineklerin abomasum deplasmant olgularinda uygulanan modifiye dorsolumbar epidural anestezi tekni-
illale lme - G000 ginin, her iki etken madde icin de klinik pratikte uygulanabilir oldugu kanisina varild.
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& SENGOZ SIRIN Epld.ural Anesthesia with Xylazine-Lidocaine or Dexmedetomidine-Lidocaine Mix
(sengozozlem(@gmail.com) ture in Cows

ABSTRACT

In the study, in standing cows that underwent abomasal displacement surgery, with the modified dorso-
ORCID: lumbar epidural anesthesia, it was aimed to compare the clinical efficacy of both a2-agonists xylazine
YS. SIRIN : 0000-0003-1322-7290

K SIGITARSLAN - 0000-0003.441¢. 1507 and dexmedetomidine. In the sFudy two groups were cregted <n212.). The epidt}ral anésthesia of cows
O SENGOZ-SIRIN : 0000-0002-2232-6349 at first group was performed with combination of xylaxzine-lidocain hydrocloride while the latter was
performed with dexmedetomidine-lidocain hydrocloride. Preoperative rectal temperature, pulse, respi-
ratory rate, number of rumination was recorded in the cows operated for abomasal displacement. 18
G Touhy needle was introduced to the epidural space at first interlumbar interval in the midline with
negative pressute technique. Xylazine (0.025mg/kg)-lidocaine hydrochloride (0.1mg/kg) and Dexme-
detomidine (0.001mg/kg)-lidocaine hydrochloride (0.1mg/kg) mixes was administered to groups by
completing in 6 ml of 0.9% saline and were infused in minute. In addition to response to incision,
sedation, ataxia, and irritability scores were recorded during the surgical procedure for 10 min intervals.
For postoperative 3-hour time period, follow up continued 30 min intervals and data were recorded.
Three cases were excluded from the study because the techniques could not be performed in two cases
and the animal lay down in one case. In all cases in the study, the technique was performed easily. It
*Bu Arastirma Burdur Mehmet Akif Ersoy was observed that the technique provided adequate level of analgesia and sedation for the operation.
Eﬁg’fgf‘lﬁidugumm;i 2 rﬁj‘g“‘(‘ﬁ%;‘gg% By this technique, which was easy to per.forrr.l, .preernptif analge§ia was obtained With a little amount
proje numarast ile desteklenmistir and dose expense of the drug. In conclusion, it is stated that modified dorsolumbar epidural anesthesia
performed in abomasal displacement cases in cows can be used in clinical practice for both substances.

GIRIS cerrahi siiresince yeterli analjezinin saglanmast, hayvanin refahi

) ) ) o ) ile hekimin tekme ve ¢irpinmaya bagl hasarlardan korunmast
Gastrointestinal sisteme yo6nelik cerrahi uygulamalarin yo- icin gereklidir (2).

gun bir agriya neden oldugu bilinmektedir. Agrili uyaranin
siddetinin bilinmesi preemptif analjezinin gerekliliginin an- Ruminantlarda ayakta gerceklestirilecek cerrahi girisimler
lasilmasina yardimet olur (1). Sigirlarda agrisiz bir abdominal  i¢in tanimlanmus 6 farkl anestezi teknigi vardir. Bunlar: infilt-
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rasyon, proksimal paravertebral torakolumbar, distal paraver-
tebral torakolumbar, segmental dorsolumbar epidural, strekli
lumbar segmental epidural ve torakolumbar subaraknoid anes-
tezidir. Bunlarin birbirlerine degisik klinik avantaj ve dezavan-
tajlart vardir (3).

Epidural anestezi sigirlarda bir¢ok arastirmada postoperatif
agrinin azaltlmasinda odak olmustur (1). Ekonomik ve pratik
nedenlerden dolay1 sigirlarda ¢ogu abdominal cerrahi hayvan
ayaktayken uygulanir (4). Bu nedenlerle iyi bir analjezi saglayan
ve motor fonksiyonu en az etkileyerek hastanin cerrahi giri-
sim siiresince ayakta ve stabil kalmasini saglayan ilaclar («2-
agonistleri) 6zellikle ilgi ¢ekmistir (1). Epidural bosluga uy-
gulanan anestezik soliisyonun dagilimini ve anestezi siiresini
etkileyen cesitli faktérler vardir (5,6). Ozellikle epidural yag
dokusu ve ven yapist sigirlarda enjekte edilen solisyonun
dagilimint ve dolayistyla epidural analjeziyi etkilemektedir (6).
Negatif epidural basing da soliisyonun epidural boslukta dagi-
liminda etkilidir (2). Modifiye dorsolumbar epidural anestezi
ile analjezinin indiiksiyonu ¢ok daha hizli ve sedasyon da daha
uzun streli olmaktadir. Bu sekilde xylazine uygulamasindan
sonra sol ve sag taraf arasinda analjezik yonden fark bulun-
mamustir (7). Ksilazin epidural yolla verildiginde agriy1 secici
olarak inhibe eder. Alfa-2 reseptorleri spinal kordun dorsal
boynuz néronlarinda (lamina II) bulunur ve burada P cismi
ile norepinefrinin salinimini inhibe eder. Béylece néronal ak-
tiviteyi azaltarak agrili uyaranlarin rostrale iletilmesini inhibe
eder (4). Modifiye yontemin kullanildigt bir ¢alismada birinci
gruba 0.05mg/kg vicut agitligt dozunda ksilazin hidroklorid
%0.9’luk serum fizyolojik ile karistirlarak 5ml hacminde uy-
gulanmustir. Tkinci gruba ayni hacimde solisyon 0.025mg/kg
dozunda ksilazin hidrokloriir ile uygulanmistir. Ugiincii gruba
ise aynt hacimde solusyon 0.025mg/kg ksilazin hidroklorir ve
0.1mg/kg lidokain hidroklorid karisimi seklinde uygulanmustir.
Dérdunct gruba ise 0.2mg/ kg lidokain iceren 5ml’lik solusyon
uygulanmustir. Bunlardan ksilazin hidrokloriir ile lidokain hid-
roklortrin birlikte uygulandigi kombinasyon digetlerine tstiin
bulunmustur (8).

Polimodal yaklagim, her ilacin farkli agr yollarina etkime-
si nedeniyle analjezik etkiyi arttirir. Ilag sinerjizmi ve ilaglarin
dogru reseptorlere ulasmast kullanilan dozlarin azaltilmasini ve
buna baglt olarak yan etkilerinin de azalmasini saglayabilir (9).

Medetomidin’in stereoizometri olan deksmedetomidin, solu-
num depresyonu yapmamasi, kooperasyonlu sedasyon, anksi-
yoliz ve analjezi saglamast, sempatolitik 6zelliklerinin bulunma-
st nedeni ile anestezide giderek artan bir oranda kullanilmaya
baslanan yiiksek selektif bir a2-adrenoreseptér agonistidir.
Alfa 2 agonistlerin sempatik etkilerinden dolay, anestezik ihti-
yact azalttigi ve intraoperatif ddnemde hemodinamik stabilite
sagladigt bilinmektedir (10).

Ginimizde «-2 adrenoreseptdr agonistlerinin  epi-
dural yoldan uygulandiklari takdirde c¢ok iyi analjezi sag-
ladigt bildirilmektedir ancak bu uygulama hentz klinik
uygulamalarinda yeterince yer edinememistir (11).

Calismada, ayakta abomasum deplasmani operasyonu uygu-
lanan ineklerde, modifiye dorsolumbar epidural anestezi ile her
ikisi de a2-agonisti olan ksilazin ve deksmedetomidin’in etkin-

liklerinin karsilastirilmast amacland.
GEREC ve YONTEM

Calismaya ayakta abomasum deplasmant operasyonu geci-
ren Holstein 1rk1 12 inek dahil edildi. Tki olgu epidural bosluga
ulagtlamamasi ve bir olgu ise daha sonradan, Holstein 1rki ol-
mamast nedeniyle calisma dist brrakildr.

Abomasum deplasmant operasyonuna alinan ineklerin pre-
operatif dénemde rektal 1s1, nabiz, solunum sayisi ve rumi-
nasyon sayist gibi veriler kaydedildikten sonra ilk interlumbar
aralik tras edilerek asepsi antisepsi uygulamalarindan sonra, 18
G, 12cm’lik Touhy ignesi orta hattan negatif basing yontemiyle

Figure 1. Kullanilan 18 G, 12 cm’lik Touhy ignesi
Figure 1. Used 18 G, 12 cm Touhy needle

yerlestirildi (Figure 1). Epidural bosluga girildikten sonra igne
7-10mm daha ilerletilerek epidural yag dokusunun gecilme-
si amaglandi. Kaudale yonlendirilen Touhy ignesinin icinden
standart cok delikli epidural kateter ignenin ucundan yaklastk
3cm gececek kadar ilerletildi. Touhy ignesi uzaklastirilarak epi-
dural kateter tespit edildi.

Calismada rastgele secilen altisar inekten olusan iki ayri grup
olusturuldu (n=12). Tlk grubta, yerlestirilen epidural kateter-
den icinde 0.025mg/kg ksilazin ile 0.1mg/kg lidokain hidrok-
lorid bulunduran 6ml fizyolojik tuzlu su enjekte edildi (K gru-
bu). Enjeksiyon, toplam soltisyon hacmi 1dakikada bitirilecek
sekilde gerceklestirildi. Tkinci grubta ise ayni prosediir ksilazin
yetine 0.001mg/kg deksmedetomidin kullanilarak gercekles-
tirildi (D grubu). Enjeksiyondan 15 dakika sonra operasyona
baglandi.

Ensizyona tepki; 1. rahatsiz olmama, 2. hafif rahatsizlik,
3. orta siddette rahatsizlik, 4. savunma ve 5. asirt stres olarak
degerlendirildi. Cerrahi uygulama sirasinda sedasyon, ataksi
ve stres skorlart 10dk araliklarla kaydedildi. Sedasyon bagin
pozisyonu, goz kapaklarinin durumu ve goézlemciye yaniti
degerlendirilerek kaydedildi. Ataksi, pelvisin laterale itilmesine
direng, topugun fleksiyon sikligt veya spontan sallanma dikkate
alinarak degerlendirildi. Stres ise agrili manipiilasyonlara karst
¢abalama, bukiilme veya tekmeleme gibi tepkilerin varligt veya
yokluguna gére degerlendirildi (4). Perioperatif rektal 1s1, na-
biz, solunum sayist kaydedildi. Operasyonun bitiminden 3 saat
sonrasina kadar 30dk araliklarla takibe devam edilerek veriler
kaydedildi.

Chevalier ve ark’ na gore tablolardan elde edilen tek bir
ortalama deger o zaman dilimine ait deger olarak kaydedildi.
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Istatistiksel analiz

Siirekli verilerin analizinde Bagimsiz Orneklem T Testi
kullanddmustir. Bu veriler ortalama ve standart sapma degerle-
ri ile birlikte sunulmustur. Parametrik olmayan verilerin ana-
lizinde ise Mann Whitney U testi kullandlmustir. Bu degerlerde
ortanca deger ve interkartil degetleri ile sunulmustur (p<0.05).

BULGULAR

Olgularin  yas araligt 2-6 yil (3.75) olarak kaydedil-
di. Ineklerin ortalama agirliklart KK grubunda 627kg (480-
730kg), D grubunda ise 668kg (630-740kg) olarak belirlendi.
K grubundaki olgularin 1’inde, D grubundaki olgularin ise
4unde saga abomasum deplasmani, diger olgularda da sola
abomasum deplasmani tanist konularak opere edildi. Kulla-
nilan 12cm’lik touhy ignesi K grubundaki olgularda ortalama
8.6cm, D grubundaki olgularda ise ortalama 9.2cm ilerletildi
(Tablo 1). Calisma sirasinda elde edilen perioperatif veriler tab-
lolarda (Tablo 2-4) verildi.

Sirin, Yigitarslan, Sengoz-Sirin

TARTISMA

Kaudal epidural anestezide tek basina lidokain ve tek basina
ksilazinin etkinlikleri karsilastirildiginda ksilazinin daha uzun ve
etkili analjezi sagladigt bildirilmektedir (12). Yapilan ¢alismada
polimodal yaklasim esas alinarak lidokain bir gruba ksilazin ile
birlikte, diger gruba ise deksmedetomidin ile birlikte uyguland:.

Elde edilen pre-, intra- ve postoperatif nabiz, solunum, rek-
tal 1s1, ensizyona tepki, ataksi, sedasyon ve analjezi degerleri
istatistiksel olarak incelendiginde elde edilen sonuglarin biyiik
béliminde gruplar arasinda anlamlt bir fark bulunmadi. An-
cak intraoperatif 20. dk ataksi degerlerinin ksilazin grubunda
anlaml derecede daha yiiksek oldugu, 150 ve 180. dk sedas-
yon degerlerinin ise anlamli derecede diger gruba gore dusiik
oldugu goriildii. Istatistiksel olarak anlamli olmasa da ensizyo-
na tepki degerlerinin deksmedetomidin grubunda daha yiiksek
oldugu gozlendi.

Tablo 1. Gruplara ait tan, yas, viicut agirligi ve touhy ignesinin ilerletildigi mesafe bulgulari
Table 1. Diagnosis, age, body weight, and advanced distance of touhy needle findings of groups

Degisken Tan Yas (yil)  Agirlik (kg)  Touhy mesafesi (cm)
Olguno /Grup K D K D K D K D
1 LDA LDA 2 45 480 740 8 9
2 RDA LDA 25 6 730 650 10 11
3 LDA RDA 3 5 620 680 8 8.5
4 LDA RDA 4 5 690 660 9 10.5
5 LDA RDA 4 2 620 630 8 10
6 LDA RDA 3 4 620 650 8.5 10

LDA : Abomazumun Sola Deplasmani, RDA: Abomazumun Saga Deplasmani
LDA : Left Displaced Abomasum, RDA: Right Displaced Abomasum

Tablo 2. Preoperatif (Pre), intraoperatif (Intra) ve postoperatif (Post) donemlerde gruplara ait ortalama nabiz, solunum ve

rektal 1s1 degerleri

Table 2. Average heart rate, respiratory rate, and rectal temparature values of groups at preoperative (Pre), intraoperative

(intra), and postoperative periods.

Degisken Nabiz Solunum Rektal 1s1
Zaman K D K D K D
Pre 78+23 81+16 21£17 25110 38.6%£0.6 38.2+0.7
Intra 10’ 74£16 78+19 2019 24+12 38.5+1.2 38.7£0.5
Intra 20’ 73£20 72%16 20£8 24+14 38.51£0.9 38.81£0.5
Intra 30’ 71£13 6916 21£17 1919 38.7£1.0 38.8+0.6
Intra 40 72%15 70+12 22+16 24+18 38.810.2 38.8%0.5
Intra 50 78%23 81£16 1148 29418 38.9£0.01 38.8+0.6
Post 30’ 78%23 81t16 24+12 27118 38.7£1.0 38.7+0.6
Post 60’ 78%23 81116 36128 30£13 38.8£1.3 38.6+0.7
Post 90° 78%23 81£16 32%25 2714 38.8+1.1 38.6+0.6
Post 120’ 78%23 81£16 32+23 27%13 38.8+£0.9 38.5+0.6
Post 150° 78%23 81£16 35%27 25+12 38.8+£0.9 38.5£0.5
Post 180° 78123 81£16 31£21 26%12 38.7£0.8 38.5+0.4

Pre: Preoperatif, Intra: Intraoperatif, Post: Postoperatif
Pre: Preoperative, Intra: Intraoperative, Post: Postoperative
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Tablo 3. K ve D gruplarinda ensizyona tepkilerin derecelendirilmesi
Table 3. Grading responses to incision in groups K and D

Grup / Olgu no 1 2 3 4 5 6
K 11 2 1 1 2
D 1 3 1 3 3 1

(1) Rahatsiz olmama, (2) Hafif rahatsizlik, (3) Orta siddette rahatsizlik, (4)
Savunma, (5) Asiri stres.

(1) No discomfort (2) Mild discomfort, (3) Moderate discomfort,

(4) Defending, (5) Extreme stress

epidural anestezi tekniginin, her iki etken madde icin de inek-
lerin abomasum deplasmani operasyonlart sirasinda uygulana-
bilir oldugu séylenebilir. Ensizyona tepki dikkate alindiginda
uygulanan prosediir i¢in ksilazinin daha iyi sonuglar olustur-
dugu séylenebilirse de; bu durum enjeksiyondan sonra gecen
streye, uygulanan ilacin optimal dozuna ve uygulama sekline
gbre degiskenlik gosterebilir. Bu nedenle deksmedetomidinin
optimal dozunun ve etki stiresinin belirlenmesi amactyla daha
fazla sayida olgunun dahil edildigi kontrolli ¢alismalara ihtiya¢
vardir. Ayrica bu calismada istatistiksel anlami ortaya konula-

Tablo 4. Intra- ve postoperatif dénemlerde ortalama ataksi, sedasyon ve analjezi degerleri
Table 4. Average ataxia, sedation and analgesia values at intra and postoperative periods.

Degisken Ataksi Sedasyon Analjezi
Zaman K D K D K D
Intra10” 24228 2422 3+2.3-3 24228  2+1.3-2 2422
Intra 20 3£3-3* 242-2% 242-2.8 2.5%2-3 2422 242-2
Intra 30 2422 242-2.8 242-2.8 2.5%2-3 2422 242238
Intra 40 2+2-2 2+2-2.8 2+2-2.5 2+2-2 24225 25123
Intra 50 2422 2+2-2 2542328 2+15-25 2422 24225
Post 30" 2+1.3-28 2+1.3-2 2%2-2 2422 2422 242-2
Post 60" 2+1.3-2  1.5+1-2 2+2-2.8 2+2-2 2+1.3-2 2422
Post 90’ 1.5%1-2  1.5%1-2 2422 2422 2+1.3-2 2422

Post 120" 2+1.3-2  1.5%+1-2 2422 2422 2+1.3-2 2422

Post 150° 2+13-2  1+1-1.8  1.5+1-2%* 242-2.8% 24132 2422

Post 180" 1+1-1.8  1*+1-1.8 1+1-1* 242-2¢ 1+1-1.8 2422

#statistiksel olarak fark anlamlidir (p<0.05) Intra: Intraoperatif, Post: Postoperatif
*The difference is statistically significant (p <0.05) Intra: Intraoperative, Post: Postoperative

Modifiye dorslumbar epidural anestezi tekniginin uygu-
landigr bir calismada 130 sigirdan 22%sinde epidural bogluga
ulagilamadig bildirilmistir (13). Dolaysiyla Hiraoka ve ark.
calismalarinda teknigi uygulamada %83 oraninda basarili ol-
duklarini ifade etmekteditler. Bu ¢alismada ise 2 olgu epidural
bosluga ulasitlamadigindan ¢alisma dist birakilmustir. Cokmesi
nedeniyle ¢alisma dist birakilan bir olgu da dahil edildiginde 15
girisimden 2’sinde basarisiz olundugu gortilmektedir.

SONUGC

Sonug olarak teknigin %87 oraninda basartyla uygulanabil-
digi belirlendi. Bu sonugtan hareketle teknigin kolay uygulana-
bilir oldugu séylenebilir.

Sigirlarda aclik ¢ukurlugundan laparotomi amaciyla degisik
anestezi yontemleri tanimlanmustir. Her yontemin klinik yon-
den bazi avantaj ve dezavantajlart vardir. Infiltrasyon anestezi-
si 6zel bilgi ve beceriye gerek duyulmadan kolay uygulanabilir
olmasi nedeniyle klinisyenler tarafindan genis bir kullanima
sahiptir. Ancak aclik ¢ukurlugu cerrahisi icin en az ¢ verteb-
ral sinirin (son torakal, birinci ve ikinci lumbar spinal sinitler)
duyarsizlastirilmast amactyla 50-100ml hacminde anestezik so-
lasyon sarfina gereksinim vardir.

Calismaya dahil edilen bitiin olgularda, teknik kolaylik-
la uygulanabildi. Uygulanan teknigin yeterli diizey ve sirede,
analjezi ve sedasyon sagladigi gézlendi. Modifiye dorsolumbar

mayan ve klinik 6neme sahip motor fonksiyonu inhibe etme
Ozellikleri arasindaki farkin belirlenmesi amaciyla yeni ¢alisma-
lar yapilabilecegi dustintldi.

CIKAR CATISMASI

Yazarlar, bu yazinin yayinlanmasiyla ilgili olarak herhangi bir
ctkar catismast beyan etmemektedir.
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Key Words: ABSTRACT
Ear\éeiZc [ - The aim.s of the present stgdy were to determine cardiac dysfun.ction and organ da}mages in n@patal
sepsis calves with suspected sepsis. In the study, 20 neonatal calves with suscepted sepsis and 10 clinically
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buzagilarin serum cTnl (p<0.05), NT-proBNP (p<0.05), CK-MB (p<0.001), LDH (p<0.001) ve histon
H3 (p<0.01) dizeylerinin kontrol grubunundakilere gore istatistiksel olarak anlamli diizeyde yiiksek
oldugu belirlendi. Calismada elde edilen sonuglar, sepsis siipheli buzagilarda kalp fonksiyonlarinin
bozuldugunu, kalp ve diger organlarda hasarin olustugunu ortaya koymustur. Bu ¢alisma ile ilk defa
sepsis stipheli buzagilarda kalp fonksiyon bozuklugu ve sepsis iliskili organ hasatlari artan serum NT-
proBNP ve histon H3 seviyeleri ile belirlenmistir. Calismada elde edilen sonuglara gére, sepsis stpheli
buzagilarda ¢Tnl ve NT-proBNP kalp fonksiyon bozuklugunun belirlenmesinde ve histon H3 ise organ
hasarlarinin belirlenmesinde yararlt prognostik ve diagnostik biyomarkirlar olarak énerilebilir.

Y. BEYDILLI : 0000-0002-3873-7281
HI. GOKCE  : 0000-0002-4458-0671

This study was supported by Burdur Mehmet
Akif Ersoy University Scientific Research
Projects Unit (Master of Science-Project No.
0467-YL-17).

INTRODUCTION cause circulatory, metabolic and cellular defects (2,4,6). In
sepsis, biventricular dilatation, decrease in both systolic and
diastolic pumping volume, hypotension, lack of response to
fluid treatment and to catecholamine’s have been observed in

patients (6-9).

Neonatal period is consisting of first 28 days of life of
newborn calves. It is critical to development of physiological
functions and adaptation of extrauterine life. During this
period, newborn calves are often become vulnerable to

bacterial, viral and parasite infections, because of an immature
immune system. Gastrointestinal and respiratory system
infections, particularly neonatal diarrhoea, play an important
role in the development of sepsis in neonatal calves (1-4).

Sepsis is a systemic inflammatory response against
infections and it is followed by septic shock and multiple
organ dysfunction syndrome (5-6). It is commonly caused by
bacteria and less frequently by virus, fungus, parasites and other
non-infectious agents (3,4,0). Sepsis and its complications

Bu makaleye atifta bulunmak icin/ To cite this article:

Several biomarkers are used to detect myocardial injuries
and cardiac dysfunctions in both human and animals. These
biomarkers are include pentraxin-3, soluble FAS (sFAS),
lactate dehydrogenase isoenzyme 1 (LDH)), aspartate
aminotransferase (AST), creatine kinase-myocardial band
(CK-MB), cardiac troponins and natriuretic peptides (10-14).
However, LDH, AST and CK-MB are not have good predictive
and diagnostic value in myocardial injury (10,11). On the other
hand, cTnl and cTnT are shown to very sensitive and specific
to identification of cardiac muscle damage (5,13,15,16).
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Furthermore, natriuretic peptides including atrial natriuretic
peptide, (ANP), N-terminal proatrial natriuretic peptide, (TIN-
proANP), brain natriuretic peptide (BNP) and N-terminal
probrain natriuretic peptide (TN-proBNP) have been reported
to have prognostic and diagnostic value in cardiac dysfunction
(12,17,18). Cardiac troponins and natriuretic peptides have
been recommended as cardiac biomarkers and used to detect
myocardial injury and cardiac dysfunction in both humans and
animals (12,15,19-22).

Histone H3, present in chromatin structure, is one of the
five histone proteins which release from activated and damaged
cells in association with sepsis (23). Histon H3 has toxic and
proinflammatory effects and it has been reported to play an
important role in the development of septic shock, multiple
organ failure and death (23-26). Histons have been identified
as mediator of damage in sepsis and they have been suggested
to be an indicator for mortality and organ injuries including
hearth and lung (23-27).

Sepsis and following complications are still a major causes
of death in both human and animals (4,6). In humans, mortality
rate has been found to 30-40% in sepsis, while mortality rate
was reported to reach up to 80% in patients in intensive care
unit with multiple organ dysfunction syndrome associated with
sepsis (28). Sepsis and its complications cause severe damages,
and which make the treatment difficult or even impossible
(6,8). Therefore, early diagnosis and treatment of sepsis are
crucial to reduce mortality rate in patients. It is well-known
that sepsis and septic shock cause serious myocardial injury
and cardiac dysfunction in both human and animals. Cardiac
biomarkers such as cardiac troponins and natriuretic peptides
have been well-studied in humans with sepsis, but there are
very limited studies on cardiac troponins and natriuretic
peptides in animals with sepsis, especially in neonatal calves
(12,13,15,17). Furthermore, histone, a mediator of organ
damages, has not been studied in neonatal calves with sepsis.
Therefore, the aims of the present study were to determine
possible cardiac dysfunction and organ damages using LDH,
CK-MB, cTnl, NT-proBNP and histone H3 in neonatal calves
with suspected sepsis.

MATERIAL and METHODS

Animals

Thirty calves in different breeds and aged between 0 and
28 days were used in the study. Twenty diarrhoeic calves with
suspected sepsis were brought to the Veterinary Teaching
Hospital and 10 clinically healthy cattle were obtained from a
local dairy farm.

This study was performed according to the requirements of
the ethical committee of the Faculty of Veterinary Medicine,
Burdur Mehmet Akif Ersoy University (Approval No:
2017/321).

Clinical excaminations and sepsis criteria

Routine clinical examination was carried out for each animal and
rectal temperature, heart and respiratory rate were recorded.
The dehydration status was determined by skin elasticity
test. Mean arterial blood pressure (MAP) and arterial blood
oxygen saturation (SpO2) were measured by a monitor (BM5
vet LTD, South Korea) and by a pulse oximeter, respectively.
Peripheral blood samples were collected in tubes with K3
EDTA (Greiner Bio-one, Austria) and used to determine
blood cell counts (Abacus Junior Vet Analyser, Diatron MI
Ltd. Hungary). These parameters were used to establish sepsis
criteria and determine sepsis in calves.

The sepsis criteria was set up according to findings of
studies performed in calves with sepsis (1-4). Sepsis criteria
used to identify calves with sepsis was as shown in Table 1.
Calves having decrease or lack of sucking reflex, depression,
weakness, lateral or sternal recumbency, suspected of having
infection and with at least two or more recorded sepsis criteria
given in Table 1 were accepted as sepsis suscepted and used in
the study (1-4).

Table 1. Sepsis criteria

Parameters Criteria
Rectal temperature (°C) >39, <36
Heart rate (X/min) >160, <100
Respiratory rate (X/min) >45

SpO, (Vo) <90

MAP (mmHg) <65

Total WBCs (x/pl) >12000, <4000

SpO2: arterial blood oxygen saturation, MAP: mean arterial blood pressure, WBCs:
total white blood cell counts

Analysis of cardiac biomarkers

Serum samples were collected from all the animals and used
to determine LDH, CK-MB, ¢Tnl, NT-proBNP and histon
H3. Serum cTnl levels were measured by chemiluminescence
method (Siemens, Immulite 2000 XPi Immunoassay System,
USA), while CK-MB and LDH activities were determined
by a photometric method (Abbott Architect Ci8200, USA).
Serum concentrations of NT-proBNP and histone H3 were
measured using commercially available bovine-specific ELISA
kits according to the manufacturer’s instructions (Bioassay
Technology Laboratory, Shangai, China). The optical density
(OD) of each well was determined with a micro-ELISA plate
reader (MR-96A, Minray, China) at a test wave-length of 450
nm. The concentrations of NT-proBNP and histone H3
were calculated regression analysis on the basis of standard
curve derived from two-fold dilutions of each standard stock
solution. The sensitivities of NT-proBNP and histone H3
ELISA kits were 8.21 ng/L and 0.098 ng/ml, respectively.

Statistical analysis

All the values were expressed as mean and the standard
deviations of the mean (mean * SD). The normality of data
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distribution was examined using the Kolmogorov-Smirnov
test, which revealed that the data were normally distributed.
Student’s t test was then used to compare the significance of
the differences in values between calves with suspected sepsis
and control calves. The level of significance was accepted as
p<0.05. SPSS software computer programme (version 14.01
for Windows, SPSS Inc, Chicago) was used to perform all the
statistical analyses.

The ROC curves were used to establish cut-off values
for LDH, CK-MB, cTnl, NT-proBNP and histone H3.
Concentrations greater than cut-off point were accepted as
increase for each individual animals. Therefore, the cut-off
value for each parameter was then used to determine the number
of animals having increase. Pearson’s correlation coefficient (r)
analysis was performed to determine the correlations between
the parameters, and significant level was accepted as p<<0.05.

RESULTS
Clinical and hematological findings

Result of the clinical examination indicated that modarete
(n=8) to severe diarrhea (n=12) and dehydration (7.4%1.78%)
were observed in calves with suscepted sepsis. No sucking
reflexis were observed in 14 calves with suspected sepsis and
these calves were also lying down on lateral position. Rectal
temperature (p<0.001) and SpO,% levels (p<0.001) were
found to be significantly low in calves suscepted with sepsis
compered to those of control group. While respiratory rates
in sepsis suspected calves were significantly higher than those
of control group (p<0.01). Leucocytosis (n=14, p<0,01),
leucopenia (n=2), monocytosis (p<0,01) and granulocytosis
(p<0,01) were determined in calves with suspected sepsis.

Biochemical findings

In the study, serum concentrations of LDH (p<0.001), CK-MB
(p<0.001), cTnl (p<0.05), NT-proBNP (p<0.05) and histone
H3 (p<0.01) were significantly higher in calves with suspected
sepsis than those of control calves (Table 2). According to
the cut-off values LDH (cut-off: 573.5 U/L), CK-MB (cut-
off: 154.9 ng/ml), cTnl (cut-off: 0.027 ng/ml), NT-proBNP
(cut-off: 147.7 ng/L) and histone H3 (cut-off: 2.72 ng/ml)
were high in 15 (75%), 16 (80%), 11 (55%), 13 (65%) and 9
(45%) calves with suspected sepsis, respectively (Table 3). In
the study, statistically significant positive correlations were
obtained between LDH and CK-MB (+r=0.77, p<0.001),
cTnl (r=0.44, p<0.05) NT-proBNP (r=0.58, p<0.01), Histon
H3 (1=0.64, p<0.01). Furthermore, there were statistically
significant positive correlations between CK-MB and ¢Tnl
(r=0.47, p<0.05) NT-proBNP (r=0.56, p<0.05), histon H3
(t=0.46, p<0.05). There were positive correlation between
cTnl and NT-proBNP (r=0.47, p<0.05), histon H3 (+r=0.45,
p<0.05). A high positive correlation between histon H3 and
NT-proBNP was also determined (r=0.69, p<0.001) (Table 4).
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DISCUSSION

Sepsis is a clinical syndrome characterized by the systemic
inflammatory response syndrome (SIRS). It occurs as a part
of immune response against infection and affects whole body
(5,6). Sepsis and septic shock disturb several organ functions
including, lung, liver, heart and kidneys (5,6). Cardiac damages
and dysfunction develop in association with sepsis and septic
shock. Especially right and left ventricular dilatation have
been reported in both human and animal with sepsis and
septic shock (6-9,18). Cardiac dysfunction was indicated in
66% of sepsis cases and 70% of these patients reported to
died (6-9,28). In calves, tachycardia or bradicardia, decrease in
cardiac contractility and pumping volume have been reported.
Furthermore, hypovolemia, hypotension and hypothermia,
related to cardiac dysfunction have also been observed in
calves with sepsis (1,3,4).

In the present study, CK-MB (p<0.001) and LDH (p<0.001)
levels were found to elevated in sepsis suspected calves.
Furthermore, increase in CK-MB and LDH were obtained
in 75% and 80% of calves with suspected sepsis, respectively.
A high level positive correlation obtained between LDH and
CK-MB (=0.77, p<0.001). It is well-known that CK-MB and
LDH may show cardiac injuries but they may also be released
from other organs including intestines, skeleton muscle,
liver and kidneys (10,11,29). Increased CK-MB and LDH
concentrations obtained in the present study may indicate
sepsis-related cardiac injuries in calves with sepsis. However,
these increases may also be originated from other resources
and may reflect liver, kidney and/or intestinal tract injuties in
association with sepsis (11,29).

Cardiac troponins have been shown to increase in cardiac
injury caused by cardiac dilatation, cardiac hypertrophy,
mitral valve diseases, infectious myocarditis, haemangioma,
hypotension, hypovolemi, hypoxia, bacterial endotoxaemia
and severe toxaemia (19,20). A number of studies in human
indicated that cT'nl and cTnT increase in ventricular dilatation
in patients with sepsis (13,15,16,19). A correlation between the
degree of increase in the concentrations of cardiac troponins
and the severity of myocardial injury has been reported.
Elevated concentration of ¢I'nl has been shown to indicate
severe myocardial injury and poor prognosis (15,19,20). In
addition to these, high mortality rate has been detected in ¢Tnl
increased patients with septic shock. Thus, elevated cTnl levels
has been suggested to be as a diagnostic and prognostic marker
in patients with septic shock (15,19,20). On the other hand,
cTnl has been shown not to increased in all the patients with
sepsis or septic shock, which was implicated to associate with
the severity and ethology of sepsis (2015,19,20). In animals,
elevated ¢Tnl has also been reported in cattle, sheep, cats and
dogs with cardiac diseases (16,30). In the present study, serum
concentrations of c¢Tnl significantly increased (p<<0.05) in
calves with suspected sepsis compared to those of Control
Group. However, increases in ¢Tnl were determined in 55%
of calves with suspected sepsis. Modare levels of positive
correletions were determined between ¢Inl and CK-MB,
LDH, NT-proBNP and histon H3 (p<0.05). In the study, the
causative agenst of sepsis were notidentified in the calves used.
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Table 2. Serum concentrations of cardiac biomarker in control and sepsis suspected calves (Mean + SD,

minimum-maximum)

Parameters Control Sepsis Min-Max p-value
(n=10) (n=20)

LDH (U/L) 508.18 £77.29  1002.5 £ 518.61 413-1995 0.001

CK-MB (U/L) 106.8 £ 32,5  276.19 + 188.82 93.8-744 0.001

cTnl (ng/ml) 0.022 £ 0.004 0.19 £ 0.33 0.023-1.3 0.05

NT-proBNP (ng/L) 131.32+ 13.1 147.24 £30.82  109.66-210.42 0.05

Histone H3 (ng/ml) 2.53+0.27 2.94 £0.49 2.18-3.75 0.01

LDH; lactate dehydrogenase, CK-MB; Creatine kinase myocardial band, ¢Tnl; cardiac troponin I; NT-proBNP; N-terminal

pro-brain natriuretic peptide; Histon H3.

Table 3. The number of sepsis suscepted calves (n=20) having increased in values

Parameters Cut-off values Number and percentage (%)
of calves having increased

LDH (U/L) 573.5 15 (75%)

CK-MB (U/L) 154.9 16 (80%)

cTnl (ng/ml) 0.027 11 (55%)

NT-proBNP (ng/L) 147.7 13 (65%)

Histone H3 (ng/ml) 2.72 9 (45%)

LDH; lactate dehydrogenase, CK-MB; Creatine kinase myocardial band, ¢Tnl; cardiac troponin I; NT-proBNP; N-terminal

pro-brain natriuretic peptide; Histon H3.

Table 4. Correlations (r) between the parameters of calves with suspected sepsis

Parameters CK-MB cTnl (ng/ NT-proBNP Histone H3

(U/L) ml) (ng/L) (ng/ml)
LDH (U/L) 0.77k¢ 0.44* 0.58** 0.64**
CK-MB (U/1) 0.47* 0.56%* 0.46*
cTnl (ng/ml) 0.47 0.45%
NT-proBNP 0.69%**
(ng/L)

LDH; lactate dehydrogenase, CK-MB; Creatine kinase myocardial band, ¢Tnl; cardiac troponin I; NT-proBNP; N-terminal

pro-brain natriuretic peptide; Histon H3.

Significant levels were shown as followed; *: p<0.05, **:p<0.01, ***: p<0.001

The possibility of etiological differences and also the degree
of the severity of the sepsis in calves, reported elsewhere, were
may explain not to increase in ¢T'nl concentrations in all the
calves with suspected sepsis (15,19,20).

Natriuretic peptides regulate fluid balance and blood
pressure by inhibiting renin-angiotensin-aldosterone system.
These peptides releases in response to increased cardiac
volume or vasoconstriction, resulting in cardiac relaxation
and dilatation, vasodilatation, natriuresis and diuresis (31).
Natriuretic peptides have also been shown to play a role on
the development of inflammation by regulating inflammatory
mediators such as reactive oxygen and nitrogen radicals,
leukotriene B4, prostaglandin E,, TNF-«, IL-10 and IL.-12
(31). B-type natriuretic peptides are mainly produced by
ventricular mycocytes in response to ventricular dysfunction
and they have diagnostic, therapeutic, and prognostic utility

in critically ill patients (17,18,21,22). It has been shown that
patients with severe sepsis and septic shock have elevated BNP
concentrations, which its high concentrations suggested to be
associated with poor outcome (17,18,20,21). Thus, BNP and
NT-proBNP have been recommended to be diagnostic and
prognostic biomarkers in the 2012 by European Society of
Cardiology guidelines for heart failure (12). However, BNP
levels have been reported not to increase in all the patients in
carly severe sepsis and septic shock (22,32). Instead of well-
documented studies on natriuretic peptides in human with
sepsis and/or septic shock, they have not been well-studied in
animals with sepsis, especially in calves. In these very limited-
studies, elevated ANP was detected in calves with congestive
heart failure and it was suggested to be a useful diagnostic
marker (33). Furthermore, elevated BNP levels were detected
in dogs with congestive heart failure and valvular disease,
and it was implicated as a useful marker for right-sided heart
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failure and mortality (34). On the other hand, increases in
BNP levels were also detected in dogs with sepsis, pulmonary
hypertension and severe pulmonary diseases, but the increases
in these diseases were not as high as determined in cardiac
dysfunction in dogs (34).

The present study demonstrated for the first time that NT-
proBNP levels elevated in sepsis suspected calves (p<0.05),
which may indicate the development of cardiac dysfunction
possibly due to ventricular dilatation. A high level positive
correlation was determined between NT-proBNP and histon
H3 (r=0.69, p<0.001). Furthermore, clevated NT-proBNP
levels were determined in 45% of the calves with sepsis,
which was thought to be related with the severity, duration and
ctiology of sepsis, as reported elsewhere (18,21,22,32).

Circulating histone H3 has been shown to toxic for vascular
endothelial cells (23,27) and cardiomycocytes (23,25). It has
also been indicated to cause microvascular thrombosis and
thrombocytopenia in septic patients (26,35). Serum histone
H3 levels were found to high in patients with organ injuries
including heart (25) and lung (24). Furthermore, elevated
histone H3 levels were also reported in patients with sepsis
in association with sepsis-related myocardial and other organ
dysfunctions (23-27). In addition to these, histone H3 has
been indicated to cause coagulopathy, multiple organ failure
and death in septic patients (26,35). Therefore, increased
extracellular histone H3 was implicated to be a potential
mediator of death in sepsis (26), and it was suggested to be a
useful marker for detecting the severity of sepsis and prognosis
of patients (23,26,27). In the present study, elevated histone
H3 levels were demonstrated for the first time in calves with
suspected sepsis. Serum concentrations of histone H3 were
significantly high in calves with suspected sepsis (p<<0.01).
However, only 45% of animals with suspected sepsis had
elevated histone H3 levels. This may explain that sepsis may
not be enough severe to cause cellular injuries and/or to induce
histone H3 production in some calves with suspected sepsis.
In addition to this, other factors such as etiology, duration and
severity of sepsis may also affect the extracellular histone H3
levels in these animals. It is suggestive that elevated histone
H3 levels in sepsis suspected calves may indicate sepsis-related
organ injuries and cardiac dysfunctions.

In conclusion, elevated serum concentrations of NT-
proBNP and histone H3 in calves with suspected sepsis were
demonstrated for the first time in this study. Our results shown
that increase in serum LDH, CK-MB, ¢Tnl, NT-proBNP and
histone H3 levels in neonatal calves indicate sepsis-related
cardiac damages and dysfunctions. It should be kept in mind
that cardiac biomarkers measured in the study may not elevate
in all the animals at the time of sampling, their concentrations
can be affected by the etiology, severity and duration of the
sepsis. Histone H3, ¢Tnl and NT-proBNP can be useful
biomarkers to diagnose cardiac damages and dysfunction,
and also sepsis related other organ damages in calves with
suspected sepsis.

CONCLUSION

In conclusion, elevated serum concentrations of NT-
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proBNP and histone H3 in calves with suspected sepsis were
demonstrated for the first time in this study. Our results shown
that increase in serum LDH, CK-MB, ¢Tnl, NT-proBNP and
histone H3 levels in neonatal calves indicate sepsis-related
cardiac damages and dysfunctions. It should be kept in mind
that cardiac biomarkers measured in the study may not elevate
in all the animals at the time of sampling, their concentrations
can be affected by the etiology, severity and duration of the
sepsis. Histone H3, ¢Tnl and NT-proBNP can be useful
biomarkers to diagnose cardiac damages and dysfunction,
and also sepsis related other organ damages in calves with
suspected sepsis.
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Tetralogy of fallot in a two-month-old holstein calf
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ABSTRACT

In this case report, a case of tetralogy of fallot (ToF) in a two-month-old female, Holstein breed
calf was described. Following necropsy examination, all tissue samples were collected and fixed in
%10 buffer formalin solution, embedded in paraffin, sectioned at 5 um and stained routinely with

Hematoxylin-Eosin. At necropsy, the heart was enlarged; the pericardium was edematous, opaque and
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was distended with fluid transudate. In the heart, pulmonary stenosis with a diameter of 1.8 cm, a
defect (3 cm in diameter) in the cranial of the interventricular septum, dilatation of the right ventricle
and thickening of its wall and right displacement of the aorta on the interventricular septum were
observed. According to these findings, the present case was diagnosed as Tol. To the best of our

knowledge, this is the first case of ToF in a calf in Turkey.
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INTRODUCTION

Congenital heart anomalies of cattle are rarely seen with a
prevalence of 0.17%. However, these defects form an impor-
tant part of all bovine congenital defects. Tetralogy of fallot
(ToF), one of these defects, is a complex congenital hearth
disease and is reported from dogs, cats, cattle, sheep and wild
animals (1, 2, 3). ToF is characterized by 4 components which
are 1) ventricular septal defect (VSD); 2) stenosis or obstructi-
on of the right ventricular outflow track (RVOT stenosis) and
pulmonary stenosis (PS); 3) right displacement of the aorta;
and 4) hypertrophy of the right ventricle. In ToF, animals ex-
perience weakness, rapid fatigue, difficulty breathing, cyanosis
and developmental retardation clinically (3-6).

In this case report, we aimed to describe ToF case in a
calf macroscopically and microscopically.

CASE HISTORY

A two-month-old female, Holstein breed calf was brou-
ght dead to the pathology laboratory. Systemic necropsy of
the calf was performed. Tissue samples taken for histopat-
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hological examination were fixed in 10% formalin solution,
processed routinely and blocked in paraffin. Five pm thick
microtome sections from paraffin blocks were used to stain
with Hematoxylin and Eosin (H&E) technique. Prepared sli-
des were examined under light microscope.

It is reported that weakness, anorexia and dyspnea were
seen in the calf clinically. Grossly, cyanosis in mucous memb-
ranes, widespread edema in the neck region together with clear
yellowish fluid accumulation in the abdominal and thoracic ca-
vities were observed. The mesentery was quite edematous, and
the serosal vessels were hyperemic.

Pericardium was edematous and in opaque appearan-
ce. The heart was markedly large and round-shaped (Fig. 1).
480 ml of clear yellow liquid was found in the lumen. There
were four findings compatible with ToF in the heart which
was opened according to the necropsy technique. These are:
1) pulmonary stenosis (arteria pulmonalis) with a diameter of
1.8 cm (Fig 2); 2) a defect (3 cm in diameter) in the cranial of
the interventricular septum (Fig. 3); 3) dilatation of the right
ventricle and thickening of its wall (hypertrophy) (Fig 4); 4)
right displacement of the aorta on the interventricular septum

SS BIRINCIOGLU, E IPEK, AN AKKOC, H AVCI, A AYDOGAN. Tetralogy of fallot in a two-month-old holstein calf. MAE Vet Fak Derg, 2020; 5 (3) :146-150.
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Figure 1. View of the Heart. Enlargement of the heart and rounding of
the cardiac apex

Figure 2. Heart. Stenosis in arteria pulmonalis
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Figure 3. Heart. A defect (3 cm in diameter) in the cranial of the
interventricular septum

y

Figure 4. Heart. Dilatation of the right ventricle and thickening of its
wall (hypertrophy)
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Figure 5. Heart. K: A defect in the cranial of the interventricular septum

(Fig. 5). It was noted that the left and right ventricles were 14.0
x9.0x 7.5 cm and 14.5 x 7.0 x 11.5 cm in size respectively. In
addition, the lungs were edematous and swollen. In the cranial
lobes of the lung, dark red patchy consolidated areas were
found. A foamy and bloody fluid was oozing out from the
cut surfaces of the lungs. The liver was enlarged, pale, hard
consistency with blunt edges and the capsule was thickened.

In histopathological examination, the most prominent
lesion encountered in myocardium was hypertrophy and
vacuolar degeneration of cardiomyocytes. The cytoplasm
of degenerate myocytes was swollen, pale and vacuolar.
Widespread edema and neutrophil leukocyte infiltrations were
observed in alveoli of the lungs. Chronic congestion, diffuse
dystrophy in hepatocytes of the peri acinar region and diffuse
fibrosis around the vena centralis and Glisson’s triangle were
determined in the liver.

DISCUSSION

ToF is a rare congenital heart anomaly in animals and
motre common in humans. In animals, it is most often descti-
bed in dogs, spontaneously in other animal species (6). In this
report, a case of ToF encountered spontaneously in a calf is
described pathologically.

In humans, on a genetic basis, some genes have been
revealed in etiology of TokF, including Jagged-1, NKX2-5, and
ZFPM2 (zinc finger protein multitype 2) (7-9). However, gene-

>

Y: Stenosis in arteria pulmonalis, M: Right displacement of the aorta on
the interventricular septum.

tic tests were not performed in this case.

Radiological and ultrasonagraphic examinations, cont-
rast angiocardiography, and echocardiography (ECG) are the
methods used in the diagnosis of this anomaly (5-6). In this
case, however, none of these diagnosis methods were per-
formed during the antemortem period. In this calf brought
dead to pathology laboratory, only pathological examinations
were performed and anamnesis information with heart lesions
were evaluated together. Similatly, in a case report of ToF, the
diagnosis is confirmed as tetralogy of fallot on pathological
examination (5). In accordance with the literature, 4 compo-
nents of ToF were determined in necropsy of present case
as pulmonary stenosis, a defect in the cranial interventricular
septum, dilatation and hypertrophy of the right ventricle, and
right displacement of the aorta on the interventricular septum
(3-6). In the light of these findings, ToF was diagnosed. In ToF
cases, cyanosis in mucous membranes can occur as a sequel
to shunting of blood between the two ventricles (5). In this
case, cyanosis was thought to occur due to shunting of blood
between the two ventricles.

The pathology of ToF related lesions in other parts of
the body depends on systemic vascular resistance and heart
failure (5-0). In the present case, systemic edema, determined
pathological findings of the lungs and liver of the animal were
evaluated as a natural consequence of heart failure and syste-
mic vascular resistance.

MAE Vet Fak Derg, 5 (3): 146-150 2020



In conclusion, we present a unique case of ToF in a Hols-
tein calf. To the best of our knowledge, this case represents
the first case of Tol' in Turkey. In this context, this report
may help veterinary clinicians get at the most likely diagnosis
in Turkey.
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ABSTRACT

Modelling in infectious diseases has recently been an important field due to avian influenza,
swine influenza, severe acute respiratory syndrome (SARS), Middle East respiratory syndrome-
coronavirus (MERS-CoV), novel coronavirus (nCoV) and many other diseases. Epidemiological
models are usually defined as mathematical and/or logical demonstrations of epidemiology of
diseases and the related process. Concerning animal disease management, ‘models’ can be defined
more widely in that they contain a range of statistical/mathematical tools regarding other aspects
of the disease in addition to its spreading. Modelling might be useful when experimental or field
studies are impossible or not practical or in retrospective analyzing of previous epidemics in order
to search alternative control strategies. The aim of this study was to examine some of the modelling
methods and determine what mathematical modelling meant in infectious diseases, its purpose of
use, to classify the steps followed during modelling period and models used in the field of animal

health.
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INTRODUCTION

When deciding on control of diseases in animal health,
there are still some deficiencies in how the interaction
between the environment and the host has an impact on the
transmission of infection and the development of the disease.
Epidemiological disease models offer a path to overcome
these uncertainties by combining the information obtained
from field and experimental studies with opinions of experts
about the dynamics of infections and disease control (1).

Epidemiological models are generally defined as
mathematical and/or logical demonstrations of epidemiology
of disease and the related process. Epidemiological disease
models provide a way to eliminate these uncertainties by
combining knowledge from field and experimental studies
and experts’ views on the dynamics of infection and disease
control (2).

Modelling might be useful when experimental or field
studies are impossible or not practical (3) or in retrospective
analyzing of previous epidemics in order to search alternative
control strategies (4).

The first known epidemiological mathematical model was
formulated and solved by Danial Bernoulli in 1760 (5). Even
though mathematical modelling in epidemiology has a long
history, dynamic system approaches started to be popular in
1920s. In the eatly 20™ century, partial models were founded.
From mid 20" century, mathematical epidemiology studies
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increased incrementally (6). Since then, conceptional and
technical developments have been spotted in models (7).
Modelling in infectious diseases has recently been an important
field due to the increase of avian influenza, swine influenza
and many other diseases. Infectious diseases appear repeatedly
and cause threat, and this situation increases interest everyday
on the necessity of new and realistic statistical models about
dynamics of diseases to understand spreading of infectious
diseases (7, 8).

Models are used so as to predict the progress of epidemics
and search the effect of model parameters. Change of model
parameters might also change vaccination, treatment and
other precautions (7). Mathematical models play a vital role
in examining, explaining and predicting disease contamination
dynamics and models of globally important diseases also play
that role in controlling and developing public health strategies
as a precaution (9).

In this study, the effect of mathematical modelling in the
field of animal health on preventing infectious diseases from
developing and spreading, evaluating treatment options and
developing vaccination, control and protection programs was
searched. In this sense, various modelling methods used in
management of animal diseases were classified and necessary
steps to create a model were explained.

1. What is mathematical modelling?

Infectious disease models are defined as the differential

O YILMAZ-CAGIRAN, AA CAGIRAN. Epidemiological modelling in infectious diseases: stages and classification. MAE Vet Fak Derg, 2020; 5 (3) :151-158.
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equation stipulating the dynamic contamination cycle including
the interaction between the infected and susceptible host (9).
Models are developed to understand the effect of external
effects on outcomes by representation of interactions and to
provide ideas about compounds and actions of the system (1).

Mathematical modelling enables us to explain the
macroscopic behavior of the disease microscopically (10),
to make a relation between behaviors at different scales
and realizing the unknown out of a known situation (11,
12), to make use of our updated knowledge about the state
and progress of an epidemic, to predict future and most
importantly, to measure the uncertainties in these predictions

(13).

The concept of modelling in infectious diseases is generally
explained as models of infectious disease contamination,
partial models or dynamic systems. A mathematical model
uses a mathematical language to provide a better and more
certain explanation of the system (11, 12).

While formulating a model for a special problem, there are
three important points; accuracy, transparency and flexibility.
Accuracy means to increase data and make a reliable prediction
for future dynamics (12). Accuracy is usually developed by
increasing model details. In order to obtain reliable results from
data analysis, there should be a certain relation between the
models obtained from experiences or field observations and
the data. Host and pathogen heterogeneity is highly important.
Another issue which is also as important is the frequency and
type of transmission between infected and susceptible hosts
(12, 14).

Transparency occurs by understanding how various
compounds affect dynamics. Transparency is generally
obtained by consecutive adding or removing of the
compounds and building new things via simple models. When
model compounds inctease, it is more difficult to detect roles
of compounds and interpret their interaction with the whole.
For this reason, transparency is opposite accuracy most of the
time (12).

Flexibility measures convenience by models that are
adaptable to new situations. Flexibility is necessary to evaluate
model control policies or predict future disease levels in
constantly changing environments. As a result, accuracy of any
model is always limited (12).

2. Features of a good model

Epidemiological models cannot respond questions at times;
however, model operators can find answers to their questions
with mathematical model by asking an interesting question
and making the right combination (10). Selecting the model
depends on the utility and quality of data, epidemiology of
the disease to be modeled and experience of the operator,
and detecting how complex a model should be is a kind of
both science and art as well (15). It is clear that no model is
perfect and no model can predict the result of infection period
correctly. All models are simple forms of complex systems. The
most suitable model type depends on the kind of the studied
subjects. For example, deterministic models based on average

and expected value parameters might be useful to understand
simple infection dynamics. They have a limited usage as a
prediction tool. However, when epidemiological information
and quality data is accessible, more detailed models can be
developed (16, 17).

In order for the model to be comprehensive, building
a model should be started with asking specific questions.
Selecting the model depends on how much the epidemiology
of a disease is understood and on the amount and accessibility
of data. Additional data might increase complexity. On the
other hand, the ignored factors might be important for a
model. The critical step during development of a model is the
confirmation and approval periods. Confirmation should be
within the frame of formulas and logical computer codes of
model. Approval makes the model realistic. The meaning of all
these is that assumptions lying under the model are true and
the model is realistic (2, 106).

3. Using models in management of animal diseases

Recently, attempts have been made to develop realistic
mathematical methods for infectious diseases contamination
dynamics. Models provide us with idea production frames
to conceptualize certain systems. Modelling can be used to
compare different diseases within the same population, the
same disease within different populations or the same diseases
at different times (10). Besides, in animal diseases, using
host and environmental factors together with interaction of
parameters could be useful to understand the result of the
disease. Therefore, models might create a budget friendly and
logical basis for studies to evaluate effects and to test responds
to interventions (2, 8).

HEvaluating the possible results of epidemics and testing
various control options provides an advantage on decreasing
spread of diseases. However, evaluating alternative approaches
to control infectious diseases is not easy and it requires
thinking on some issues. These thoughts should provide
answers to various subjects such as resources, commercial and
economical effects, access to available technology (vaccines
or diagnose tools), concerns of consumers and reflections
on public health. Diseases create a great deal of concern
for countries exporting animal or animal products especially.
Occupational health and safety is also taken into account in
zoonotic diseases. As a result, selecting control precautions for
large scale applications is usually considered among necessities.
Modelling is an important tool for these kinds of evaluations.
Epidemiological and economical models used to control
diseases are quite common (2).

4. Steps followed during modelling

The planned modelling activity is performed in two steps
as creating the model initially and later controlling its accuracy
and a modelling process widely contains activities in Figure 1.

4.1. Defining systems and targets for modelling

This is the most basic stage. It includes selecting suitable
data to determine aims clearly, to define the system to be
modeled and to monitor the action of the model (18).
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Figure 1. Stages in model building (19).

Target of modelling must have a clear statement. The
specific model is expected to solve problems and support
decisions with the detailed desired information and the defined
model (11, 19).

4.2. Information and data analysis concerning the
model

In model developing, this step is similar to danger defining
stage of risk analysis and aims to develop a list of factors that
might affect the accuracy and certainty of selected model
data (1). These factors and mutual relations are converted to
mathematical (logical) model structure on which quantitative
can be added. This stage might contain analysis of field
and experimental data, literature examinations and expert
opinions. Cooperation between model operators and experts
(vets, virologists, microbiologists, biostatisticians etc.) is highly
crucial in developing a valid model conceptionally. Close
cooperation between model creators and specialization experts
is very important at this stage (11, 19).

4.3. Model Formulation

A conceptional model is an oral or graphical representation
of the examined system (20). The selected modelling method
should be converted to a document explaining model
assumptions and parameter predictions (18).

Yilmaz-Cagirgan, Cagirgan

While selecting a certain modelling approach, model
operators should consider the study population and how
to represent the progress of infection in individuals, time,
environmental factors and contamination of infection. These
decisions will also affect the methods used to analyze the
obtained results. The balance between model complexity and
data requirements is quite important because availability and
quality of data is a limiting factor in developing epidemiological
models (1).

In this stage, features of the related system, events
happening here and ongoing procedures are defined and aims
of the model are stated. Model formulation consists of steps
that need to be carried out in computers. Considering the
existing assumptions, data analysis is performed and a suitable
mathematical model is created by calculations (11, 19).

4.4. Confirmation

Confirmation is the step where model operators control
whether theories and assumptions in the model are suitable
to the planned usage of the model and whether their action
plans are carried out or not (19). One of the confirmation
techniques is to ask for comments on relevance of the design
from experts (20).

4.5. Validity

Validity of the model is related with controlling whether
models are correct for real life. Objective and universal tests
unfortunately do not exist for model validity. Yet, some
common themes on models in literature can be instructive (11,

19).

Validity of a model could be evaluated by results of other
models (21), internal behavior of the model and comparing
the results with results of the real system (20).

Valid models are biologically logical. Disease modelling
should not be cartied out separately from other epidemiology
branches and reflecting the truth is an important image of
modelling. The model must take proper actions biologically
and mathematically. For example, it must be susceptible to
suitable variables. Explaining the results of the model must
be possible according to updated biological information. One
of the benefits of modelling is that it enables us to better
understand the basic biology lying under the modeled system
(11, 19).

4.6. Analysis of susceptibility

When data validity is limited, the importance of uncertain
parameters can be evaluated by carrying out studies on analysis
of susceptibility (22). Input parameters of a model can
systematically be changed by searching how the uncertainty
and variation in parameter predictions affects the outputs (23).

In this stage, availability of the model is tested, the model
is confirmed and analysis of susceptibility is performed (19).
The analysis of susceptibility includes the evaluation of effects
of changes in input values on model outputs (22).

Analysis of susceptibility has two aims:
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- To control the susceptibility of the model against low
quality data

- To control the susceptibility of the model against the
known changes in system parameters.

Analysis of susceptibility is used for uncertainties in
parameters especially when there is a lack of quality data.
Uncertain parameter values are diversified to detect the
effect of the model on the result. The susceptibility of the
model against parameter values is evaluated. Even though a
model with little reliable data is susceptible to parameters, its
usage might provide negative outcomes for the decision. On
the other hand, if the changed parameter has little effect on
the result, the uncertainty about the value of this parameter
does not decrease model value in decision support model.
The fact that there are parameters known to change and be
susceptible all in all provides benefits about direct rule making
for model management because if these are parameters that
could be affected by disease control activities, they become
‘critical control points’ to be monitored and controlled during
an epidemic. Analysis of susceptibility of a model which is
susceptible to a parameter proves that this susceptibility
is higher in real life. This situation shows the necessity to
reformulate and confirm the model. (11, 19)

4.7. Usage of the model as decision support

During the final stage, results of the model are combined
with other information by decision maker. Later model is
included in usage. However, new data from other resources
and unexpected results of the model might cause a swift
change in the model and even require redefinitions of the
targets for modelling (11, 19).

5. Classification of models used in the field of animal
health

There has not been a reconciliated classification system
for models so far. Models of diseases can be classified within
various categories depending on variable treatments, time,
environment and population structure. There are different
approaches ranging from simple deterministic models to
complex stochastic simulations (2, 16, 19).

5.1.1. Classification of models according to their
structures

5.1.1.1. Static and Dynamic Models

Static models represent the condition of a system while
tackling its condition at a certain time. Time factor is also
important in dynamic models; however, it is used to understand
the condition of a system within a certain interval of time.
Static model claims that variables do not change in time while
dynamic model claims the opposite. For example, in static
modelling, as vaccine comprehensiveness increases, incidence
of diseases is expected to decrease. However, following
vaccination, it is known that incidence decreases, then
increases, and later settles on a certain level and population
immunity occurs. Therefore, dynamic modelling is a more
convenient option (11, 14).

5.1.1.2. Deterministic and Stochastic Models

Deterministic models are the systems that do not contain
any elements of randomness, uncertainty and chance in
detecting future conditions of the system. They merely explain
the average tendency of a period. By assuming that relations
between the elements forming the existing system and the
related data are certainly known, modelling is performed,
possibilities are not taken into account and rough and average
results are obtained. For a well modeled deterministic system,
the system always provides the same result under the same
circumstances and the same starting conditions (2, 8, 14, 24).

It is inevitable for epidemic models to avoid environmental
variables. In order to reflect the positive realistic effect of
these variables that are ignored in deterministic models, many
stochastic models have been developed and used in epidemic
populations. Stochastic models are the systems including
randomness. This randomness might exist within system
parameters, dynamics and inputs. Therefore, the output of the
system has a similar randomness. For these kinds of systems,
same results might not be obtained even when the same
experiment is performed under the same conditions. However,
it can be calculated at which intervals or distributions the results
should be and which result is possible to appear. In stochastic
models, instead of detecting the future position of the system,
the point is to predict the system and make it probable. One
or more system variables, risks and uncertainties looking like
incidental in stochastic models are taken into account and
simulations are created by regarding the chance factor (11, 8,
25, 25).

Deterministic model is regarded to have certainly known,
unchanged and uncontrolled data while stochastic model is
considered to have uncontrolled data with uncertainties and
variations (27).

A deterministic model always provides the same result for
steady starting values while a stochastic model produces many
different outputs depending on the real values of random
variables (28).

Stochastic models are more realistic compared to
deterministic models (11). The reason for this is that the effect
of changing events (24) and the variability of the nature is
reflected onto the final result and a range of possible results
are obtained (206).

5.1.1.3. Optimization and Simulation Models

Optimization models are composed of mathematical
statements reflecting the function and features of the system
and including the interactions within the system and others
around. Optimization models consider a set of criteria and
limitations and aim a certain purpose to happen in an optimum
way. Optimization technology is used for accelerating decision
periods, increasing decision quality and effective, accurate and
real time solving of real life problems (11, 14).

Simulation models reveal the effect of vatrious fictions on
the system by imitating the related system (11).
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5.1.2. Classification of models according to their aims
5.1.2.1. Statistical/Epidemiological Models

Epidemiological modelis usually defined as the mathematical
orlogicaldemonstrationof disease contaminationepidemiology
and related operations. Models examine the causes affecting
occurrence, condition, contamination, size and direction of
diseases. Quantitative models provide contamination dynamics
of animal diseases among animal groups in a certain time and
environment. For that reason, an epidemiological model helps
to evaluate the effects of potential control precautions and
to predict the future size of an epidemic with special control
precautions. However, epidemiological models for animal
disease management are more widely defined as containing a
set of statistical/mathematical models. The greatest advantage
of using models in animal health is that they are able to
analyze behaviors of real epidemics beforehand. Presumptive
scenarios can be improved to develop different strategies in
different situations (2, 11, 29).

Modelling offers the following contributions to disease
control:

o Retrospective analysis of previous epidemics and
evaluation of different control strategies

° Discovery of different strategies in presumptive
epidemics (probability plans)

° Discovery of resource requirements for different
strategies in presumptive epidemics (resource planning)

o Detecting primary fields in risk evaluations and
preparation for risks

° Evaluation of various activities of observation
strategies

o Supportive economical effect studies

o Communication between realistic scenarios and
epidemiology and disease control

° Providing support during epidemics by analysis and

hypothesis

Models can be used retrospectively and prospectively.
Retrospective ones use epidemiological data and mathematical
equations to comment on these data. Prospective ones either
use updated data to predict the progress of an epidemic or
are performed by a set of possible epidemiological scenarios
instead of focusing on a certain case. These types of models
are generally used for probability plans (2).

5.1.1.2. Economical Models

Economical models reveal the economical effects of
the disease and offer a wide range of solution suggestions.
Modelling techniques used in the field of animal health
economy help to reveal economical effects on producers,
marketing channels and governments in epidemic scenarios,
developing control/eradication strategies and evaluating the
existing and possible conditions about animal diseases and they
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provide important technical and economical contributions
(11).

5.1.3. Classification of models according to their
contents

Contamination models used in infectious diseases classify
members of population as susceptible, sick and recovered. Only
two or three sections are used in simple contamination models
while more complex conditions can be departmentalized
further (24, 30).

‘S” stands for susceptible population, T’ infectious
population, ‘R’ recovered population after an infection, ‘E’
population in latent period and ‘M’ passive immune newborn
population.

There are three important rules in modelling:

° Total population is mixed and each individual is
susceptible to disease.

e  Thedisease is spread by contact of disease susceptible
individuals with sick individuals.

o Hach sick and recovered individual is regarded as
immune against the disease.

In this case, each susceptible individual becomes infectious
suddenly and then recovers owing to temporary immunity
acquired later (7, 24, 30).

5.1.3.1. Models at simple level
5.1.3.1.1. SIR Modelling

SIR is one of the basic models. It is a basic simple level
modelling method (7, 24, 30). SIR model is used if individuals
acquire permanent immunity at the end of the disease (10).

SIR modelling method could be set up for epidemics caused
by a certain pathogen with a great deal of data. In order to set
this model, information on incidence and immunity is needed
(31). When data on the epidemic is little or non-realistic, SIR
model has a tendency of being ineffective (13, 31).

This modelling method is usually used for acute (7) and viral
(10) infections such as influenza, rabies, measles and chicken
pox. SIR modelling is the best mathematical modelling used
for acute infections appearing after immunity (7).

5.1.3.1.2. Death from infections and SI Modelling

In SIR model which assumes the infection as benign,
recovering and disease occurs in one period of the lifelong
immunized disease. This is a convenient modelling for extensive
infections such as chicken pox and influenza. However, for
diseases with vital death risk such as malaria, measles, chin
cough and SARS, SI modelling is used by adding ¢ Infection
Based Death rate’ to the equation in order to find death
possibility especially. Yet, it could be complex to comment on
this biologically or predict from data. Instead, considering the
probability of (I) individual died from infection in infective
group might be a better preference. Birth and natural death
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could be ignored in these types of fast spreading diseases (12).
5.1.3.1.3. Without Immunity: SIS Model

SI'and SIR models both tackle dynamics of acute infections
that kill or provide lifelong immunity when recovery
happens. Many contaminant diseases such as rotaviruses,
sexually transmitted infections and most bacterial infections,
nevertheless, do not provide long term immunity. Individuals
might get infected many times without acquiring immunity
in these diseases all life long (12). SIS model is used for
diseases for which the infection does not provide immunity
since there happens an instant rotation towards the susceptible
group when recovery from the infection occurs (10). Even
though new born susceptibles are ignored, the disease might
continue due to the fact that recovered patients participate in
the susceptible group (12). This method is mostly used for
bacterial diseases (bacteria based meningitis and Streptococcus
based pharyngitis) and protozoa based diseases (malaria) (10).

5.1.3.1.4. Latent Period: SEIR Model

The individual should be in contact with the factor
sufficiently before the infection begins in many diseases such
as tuberculosis and leprosy. SEIR modelling is a method
obtained by making developments on SIR and SIS models to
consider latent period. In this method, the individual in latent
period is regarded within an extra group (12, 32).

The time period that appears during the interval when the
pathogen replicates quickly in the host is the period when
immunity system partly cannot struggle. During this period,
amount of pathogens is quite low for active contamination
to other susceptibles, however, pathogens exist. Therefore,
the host cannot be regarded as a member of susceptible,
contaminant or recovered categories. For this reason, a new
category is to be defined for infected but non-contaminative
individuals. The individual is susceptible at the beginning, but
then is exposed to the factor (within the latent period), gets
sick and recovers by permanent immunity (12, 32).

Hosts regarded as exposed to diseases and latent period
group variable are indicated with ‘E’ and a differential equation
is produced in SEIR model (12, 30). Dynamic features of SEIR
model are similar to those of SIR model qualitatively (12).

5.1.3.1.5. SIRS Modelling

SIRS modelling is used when individuals acquire temporary
immunity at the end of the disease. Individuals with temporary
immunity are not included in the susceptible group until they
lose their immunity and are counted in the susceptible group
after they lose their immunity. The model turns into SI model
when individuals do not recover (10).

5.1.3.1.6. Continuous and Discontinuous Time Models

Continuous time models are effective in terms of calculations,
however, might not represent irregularly happening events in
a realistic way (1).

Discontinuous models were first developed by Reed and
Frost in 1928. Discontinuous time models divide time into

equal units and model population is updated incrementally at
each time interval. Selecting an appropriate time unit mostly
depends on infection dynamics and quality of data (1).

5.1.3.2. Advanced Modelling
5.1.3.2.1. SEIS Modelling

Some disease factors undergo a latent period for a while
before they cause disease in the host. In these diseases,
individuals first get into a latent period and later the infection

begins (30).

In some studies, latent period is not taken into account but
it is important. Because some diseases like tuberculosis might
result in death when they are not treated. SEIS modelling
occurs when latent period is added into modelling, Recovered
individuals acquire susceptibility and get back to S’ group in
this model. In this modelling, ‘S’ stands for susceptible group,
‘B’ latent group and ‘I” infected group (30, 33).

5.1.3.2.2. MSIR Modelling

The newborn might have a passive immunity against some
diseases thanks to maternal antibodies they take from mothers.
For this reason, a separate group stated as ‘M’ is added into
modelling for passive immune newborn (Figure 2). When
maternal antibodies move away from the body, individuals are
included in ‘S, that is susceptible group (34, 35).

Birth with
passive
immunity

M transfer from M S horizontol incidence I transfer from 1 R

deaths deaths deaths deaths

Figure 2. General Transfer Diagram of MSIR Model (M: passive
immune group, S: susceptible group, I: infective grup, R: immune

group)

5.1.3.2.3. MSEIR Modelling

In this modelling method, ‘M’ group for passive
immune individuals thanks to maternal antibodies from
mothers and ‘E’ group for those in latent period are both
included in modelling (Figure 3) (30).

If the mother is infected by a factor and the existing
IgGs are transmitted to the baby, the baby is born as passive
immune against the disease. After maternal antibodies move
away from the body, the individual is transferred to susceptible
group (S group). Babies whose mothers are not infected are
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|

deaths
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Figure 3. The general transfer diagram for the MSEIR model (M:
passive immune group, S: susceptible group, E: latent group, I:
infective group, R: immune group) (306).

born without immunity and are directly included in S group.
When susceptible individuals contact with the factor, they
undergo latent period until they display disease symptoms and
they are regarded in ‘E’ group. When latent period is over, the
individual is in the infectious group and they now have the ability
to contaminate the disease. When infectious period is over, the
individual is in the immune group (R group). Which groups
should be included in the model depends on the character of
the disease and the aim of modelling, Passive immune group
M and latent period group E are mostly skipped, because it is
not very important for susceptible-infective interaction (30).

5.1.3.2.4. MSEIRS Modelling

MSEIRS modelling is similar to MSEIR modelling; however,
the immunity acquired following the infection is temporary.
That is to say since the immunity in R group is temporary,
individuals acquire their susceptibility again and get into the
susceptible group when temporary immunity is over (Figure

4) (25).

Birth with
passive passive
inmunity immunity

M fransfer from M S horizontol ineidence E ransfer from £ Ilransfer from | RtransferlmmR S

R R

deaths deaths deaths deaths deaths

Birth without

Figure 4. The general transfer diagram for the MSEIRS model
(M: passive immune group, S: susceptible group, E: latent group; I:
infective group, R: immune group) (25)

Mathematical modelling has been defined and information
has been provided on steps followed during model
preparations and why it is used. Modelling methods used in
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the field of animal health have been classified according to
their structures, aims and contents. Some methods used in
animal disease management have been revised and different
modelling approaches have been shortly explained.

In this study, instructions are provided for points to consider
while designing a model and critical evaluation of models.
Besides, process of future possible epidemics can be predicted
by the help of data from previous epidemics and epidemics
can be prevented by the help of control programs. Models are
used to predict process of epidemics and to search the effect
of model parameters.

Using modelling in animal health is important in terms of
vaccination, treatment, control precautions and developing
public health strategies. However, using modelling in
veterinarian field and reflections over the field in Turkey is
very rare. On this topic, veterinarians should be raised and
specialized; they should work in harmony with their field
and other model operators (virologists, microbiologists and
biostatisticians etc.) As a result of this, it is believed that both
animal health will be protected and important contributions to
the economy of the country will be offered.

CONFLICT of INTEREST

The authors report no conflicts of interest. The authors
alone are responsible for the content and writing of the paper.

REFERENCES

1. Garner MG, Hamilton SA. Principles of epidemiological
modelling. Rev Sci Tech Off Int Epiz. 2011;30 (2): 407-416.

2. Dubé C, Garner G, Stevenson M, Sanson R, Estrada
C, Willeberg P. The use of epidemiological models for the
management of animal diseases, Conf. OIE. 2007a.p. 13- 23.

3. Garner MG, Beckett SD. Modelling the spread of foot-
and-mouth disease in Australia. Aust Vet J. 2005;83(12): 258-
06.

4. Mangen M, Jalvingh A, Nielen M, Mourits M, Dijkhuizen
AA, Dijkhuizen A. Spatial and stochastic simulation to compare
two emergency-vaccination strategies with a marker vaccine in
the 1997/1998 Dutch classical swine fever epidemic. Prev Vet
Med. 2001;48, 177-200.

5. Zhou Y. Stability of periodic solutions for an SIS model
with pulse vaccination, Mathematical and Computer Modelling;
2003;38: 299-308.

6. Braur I Basical ideal of mathematical epidemiology. In:
Castillo-Chavez C, Blower S, editors. Mathematical Approaches
for Emerging and Reemerging Infectious Diseases. Springer-
Verlag, New York, 2002. p. 31-65.

7. Gran JM. Infectious disease modelling and causal
inference MSc, University of Oslo, Oslo, Norway. 2010.

8. Yang Q, Jiang D, Shi N, Ji C. The ergodicity and extinction
of stochastically perturbed SIR and SEIR epidemic models
with saturated incidence. ] Math Anal Appl. 2012;388 (1): 248-
271.

157

MAE Vet Fak Derg, 53): 151-158, 2020



Epidemiological modelling in infectious...

9. Wu J, Dhingra R, Gambhir M, Remais JV. Sensitivity
analysis of infectious disease models: methods, advances and
their application. ] R Soc Interface. 2013;10: 20121018. http://
dx.doi.org/10.1098/1sif.2012.1018

10. Hethcote HW. Three basic epidemiological models.
http://www.mtholyoke.edu/~ahoyerle/math333/
ThreeBasicModels.pdf . Accessed: 12.12.2019.

11. Can MF Hayvan saglig1 ekonomisi alaninda kullanilan
modelleme teknikleri ve ¢esitli modelleme ¢alismalari. Vet
Hekim Der Derg. 2009;80(3):7-12.

12. Kelling MJ, Rohani P. Modeling infectious diseases in
humans&animals, Clinical Infectious Diseases. 2008;47(6):864-
805.

13. Kelling MJ, Danon L. Mathematical modelling of
infectious disease. British Medical Bulletin. 2009;92: 33—42.

14. Anon2. Optimizasyon modelleri ve ¢6ziim metodlari.
http://home.ku.edu.tr/~mturkay/indr501/Optimizasyon.
pdf Accessed: 11.01.2020

15. Eddymurphy UA. Discrete modeling and analysis
of contact networks in epidemic models, Master’s Thesis,
Lappeenranta University of Technology, Lappeenranta,
Finland. 2018.

16. Garner MG, Dubé C, Stevenson MA, Sanson RL,
Estrada C, Griffin J. Evaluating alternative approaches to
managing animal disease outbreaks - The role of modelling in
policy formulation. Vet Ital. 2007;43 (2): 285-298.

17. Green LE, Medley GE Mathematical modelling of
the foot and mouth disease epidemic of 2001: strengths and
weaknesses. Res Vet Sci. 2002;73(3): 201-5.

18. Law AM. How to build wvalid and
simulation  models.  https://ieeexplore.ieee.or

document/1574236. Accessed: 09.01.2020.

credible
abstract

19. Taylor N. Review of the use of models in informing
disease control policy development and adjustment. https:
dfs.semanticscholar.org/c8dc/8214ec760£f8cd73f164e83acad
03298e54bb.pdf. Accessed: 17.01.2020.

20. Sargent R. Verification and validation of simulation
models. https://www.informs-sim.org/wscllpapers/016.pdf.
Accessed: 12.01.2019.

21. Dubé C, Stevenson MA, Garner MG, Sanson RIL,
Corso BA, Harvey N, Griffin ], Wilesmith JW, Estrada C. A
comparison of predictions made by three simulation models
of foot-and-mouth disease. NZ Vet J. 2007b;55 (6), 280-288.

22. Frey HC, Patil R. Identification and review of sensitivity
analysis methods. Risk Analysis. 2002;22 (3), 553-577.

23. Chapagain P, van Kessel ], Karns J, Wolfgang D, Hovingh
E, Nelen K, Schukken Y, Grohn Y. A mathematical model of
the dynamics of Salmonella Cerro infection in a US dairy herd.
Epidemiol Infect. 2008;136, 236-272.

MAE Vet Fak Derg, 5 (3): 151-158 2020

24. Gandolfi A. Percolation methods for SEIR epidemics
on graphs. In: Rao VSH, Ravi D,editors. Dynamic Models of
Infectious Diseases. 2013.p.31-58.

25. Anonl. Deterministik ve stokastik modeller. http://
ozgur  aktekin.blogspot.com.tr/2015/09/deterministik-vs-
stokastik-mode ller.html  Accessed: 09.01.2020

26. Ergéniil O. Enfeksiyon hastaliklart epidemiyolojisi,
Hastane enfeksiyonlar:: korunma ve kontrol sempozyum
dizisi. 2008;80: 30-41.

27, Girsoy ST, Ocek ZA. Bagistklamanin ekonomik analizi,
Infeksiyon Dergisi. 2007;21 (4): 217-223

28. Choisy M, Guégan JEF Rohani P. Mathematical
modeling of infectious diseases Dynamics. In: Michel T, editor.
Encyclopedia of Infectious Diseases: Modern Methodologie,
Wiley & Sons, Inc., Hoboken, New Jersey, USA. 2007.p.382-
383.

29. Becker NJ. Using data to inform model choice, In: Chow
SC, Jones B, Liu J, Peace KE, Turnbull BW (ed) Modeling to
inform infectious disease control, CRC Press Taylor & Francis
Group. 2015. p 169.

30. Yang B. Stochastic dynamics of an SEIS epidemic
model, Advances in difference equations. 2016;226. doi:
10.1186/513662-016-0914-3.

31. Jenkins D. An examination of mathematical models for
infectious disease, Honors research projects. 2015; projects
194.https://ideaexchange.uakron.edu/cgi/viewcontent.
cgirarticle=1195&context=honors_research_projects.

32. Li MY, Muldowney JS. Global stability for the SEIR
model in epidemiology. Mathematical Biosciences. 1995;125:
155-164.

33. Hui J, Zhu DM. Dynamics of stochastic SEIS epidemic
model with varying population size, Int | Bifurcation Chaos.
2007;17 (5): 1513- 1529.

34. Chapman JD, Chappell MJ, Evans ND. The use of a
formal sensitivity analysis on epidemic models with immune
protection from maternally acquired antibodies. Computer
Methods and Programs in Biomedicine. 2011;104: 37- 49.

35. Bichara D, Iggidr A, Sallet G. Global analysis of multi-
strains SIS, SIR and MSIR epidemic models. ] Appl Math
Comput. 2013; 44(1-2):273-292.

36. Hethcote HW. The mathematics of infectious diseases,
SIAM Review. 2000;42 (4): 599-653.




	0.0. dış kapak_5-3
	0.0. iç kapak_5-3
	1. ID 689800_basım_1.0
	2. ID 685923 Basım_1.0
	3. ID 719489 Basım_1.0
	4. ID 732352 Basım_1.0
	5. ID 755762 Basım_1.1
	6. ID 757892 Basım_1.0
	7. ID 813073 Basım_1.0
	8. ID 813853 Basım_1.0
	9. ID 815632 Basım_1.0
	10. ID 718704 Basım_1.0
	11. ID 695267 Basım_1.0



