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Cold and wet wrap therapy for relieving erythema in canine atopic dermatitis and cutaneous adverse food reactions

MAKALE BILGiSi:

ARTICLE INFORMATION: Abstract:

Gelis / Received: The frequent use of humidified bandages for diminishing inflamed tissue related to atopic dermatitis, is a well-known old
28.07.2024 remedy. This study aimed to evaluate the potential therapeutic effects of cold and wet bandage therapy (co-wewt) on canine
Revizyon/Revised: atopic dermatitis (cAd) and cutaneous adverse food reactions (cAFr). Comparative analysis of epidermal temperature and
20.10.2024 erythema scores was performed by an expert group to determine the efficacy of co-wewt therapy and the place of this
Kabul / Accepted: treatment approach in clinical practice. In the present study co-wewt by use of Pertek Thermal Water was well tolerated in both
30.10.2024 dogs with cAd and cAFr, due to probable cooling effect on the cutaneous tissue and the rapid improvement in skin inflammation
s This was supported by the comparative evaluation of altered epidermal temperature (33.49 + 0.21 vs 23.62 + 0.95) and VAS-ESS

score [ADASI 3.25 + 0.17 vs 0.38 + 0.13, respectively before and after co-treatment], given as X+ SE (p<0.001). The findings

a
IR -1867-7143 show that the co-wewt protocol applied with Pertek Thermal Water may be an effective treatment option in reducing

® 0000-0001-5141-5108
€0000-0002-7833-5519

inflammation due to cAd and cAFr.

d
0000-0002-6261-162X Keywords: Atopy, cold, dog, water, wet.

Kopek atopik dermatiti ve kutanoz advers gida reaksiyonlarinda eritemi gidermek igin soguk ve islak sargi tedavisi

Ozet:

Atopik dermatite bagli inflamasyonlu dokuyu azaltmak igin nemlendirilmis bandajlarin siklikla kullaniimasi, iyi bilinen eski bir tedavi
yontemidir. Bu galisma, soguk ve islak bandaj tedavisinin (co-wewt) kdpek atopik dermatiti (cAd) ve kiitanéz advers gida
reaksiyonlari (cAFr) Uzerindeki potansiyel terapotik etkilerini degerlendirmeyi amaglamaktadir. Epidermal sicaklik ve eritem
skorlarinin karsilagtirmali analizi, co-wewt tedavisinin etkinligini ve bu tedavi yaklasiminin klinik uygulamalardaki yerini ortaya
koymak amaciyla uzman bir grup tarafindan gergeklestirilmistir. Bu calismada, Pertek Termal Suyu kullanilarak co-wewt, deri
dokusu tzerindeki muhtemel sogutma etkisi ve deri inflamasyonundaki hizli iyilesme nedeniyle hem cAd hem de cAFr'li kdpeklerde
iyi tolere edilmistir. Bu durum, X + SE olarak verilen, degismis epidermal sicaklk (33,49 + 0,21 vs 23,62 + 0,95) ve VAS-ESS skoru
[2,25 + 0,17 vs 0,38 + 0,13, sirasiyla birlikte sagaltimdan 6nce ve sonra] (p <0,001) ile [ADASI 3,25 + 0,17 vs 0,38 + 0,13, sirasiyla
birlikte sagaltimdan 6nce ve sonra] karsilagtirmali olarak degerlendirilerek desteklenmistir (p<0,001). Elde edilen bulgular, Pertek
Termal Suyu ile uygulanan co-wewt protokoliiniin, cAd ve cAFr'ye bagl inflamasyonu azaltmada etkili bir tedavi segenegi
olabilecegini gdstermektedir.

Anahtar kelimeler: Atopi, 1slak, kopek, soguk, su.
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Introduction

Wet wrap therapy (wwt), has been denoted as a
supportive therapeutical non-invasive intervention
model through use of a double layer of tubular bandage/
gauze, involving a moisty initial inner layer and other relevant
dry second outer layer (Devillers and Oranje, 2006). This
treatment modality has been preferred frequently, against
atopic dermatitis (AD). The Mayo Clinic in USA used and
suggested wet dressings nearly 100 years ago against
combatting pruritic dermatoses (Bingham et al., 2009;
Quinones and Winkelmann, 1967). Apart from several
different techniques and small scale case reports were
reported between 1970-1980 (Hawkins, 1978; Nicol, 1987),
indeed in 30 pediatric AD cases casting ‘wet wrap’
terminology — suggesting that wwt as a significantly effective
therapeutical intervention against acute erythrodermic
eczema (Goodyear, 1991). Our researcher group for interest
to this subject was aroused following preliminary success with
10-14°C, relatively cold, wwt in several clinical trials almost
every Tuesday, which was denoted as wcwt. Hence the
purpose of the present study was to elucidate the efficacy of

co-wewt among dogs with cAd and cAFr.
Material and Methods
Demographic data

In a total of 11, pure-bred (n=6) and crossbred (n=5) client-
owned dogs, at the age of 2 to 9 years old, of both sexes (n=6
male, n=5 female) and various sizes with a diagnosis of cAd
(n=7) or cAFr (n=4) on referral to Faculty Clinic to interested
researchers participated at this study. Diagnosis of cAd or cAFr
were mainly based on relevant literature (Hensel et al., 2015;
Favrot et al.,, 2010; Ural et al., 2020; Ural, 2022). Diagnostic

approach was shown in table 1.
Scoring methodology

In an attempt to assess erythema severity dermatological

lesional areas were inspected either 1) with erythema severity

scores of 0 to 3 through visual analogue scale (VAS) and
named as visual analogue scale erytheme severity score (VAS-
ESS) as reported firstly (Cugmas and Olivry, 2021), similar to
previous denomination (Ural et al., 2023a) or 2) Psoriasis Area
and Severity Index (PASI) scores of 0 to 4 and named as Atopic
Dermatitis Area and Severity Index (ADASI), similar to previous
study (Ural et al., 2023a). The present study was performed
taking into account written form of Guide for the Care and Use
of the Laboratory Animals with respecting all animals’ rights.
Adnan Menderes University Animal Experiments Local Ethics
Committee, namely HADYEK report no: 64583101/2018/014
(30/01/2018) was available.

co-wewt therapy module

Natural thermal water (Pertek Thermal Water, Pertek, Turkiye)
was the choice of natural treatment modality as because to its
unchanged unique and incomparable ingredient without any
additives. Chemical composition of Pertek Thermal Water was
as follows: 41 °C welding heat with pH=6.53 and selected
chemical composition [unit (mg/dL)] of bicarbonate 2025,
calcium 366.94, sulphate < 0.1, magnesium 74.61 and sodium
0.33. This treatment modality was previously used against dog
with inflammatory bowel disease and dermatological signs, in
which Pertek Thermal Water composition was used (Ural et al.,
2023b). Briefly in an attempt to prepare co-wewt therapy
module; Pertek Thermal Water was colled down to 10-14°C,
and was stabilized between this temperature during
bandaging, by use of ice cubes. Bandages were soaked/
drenched with this water and then immediately covered to the
lesional area (i.e. erythema and alopecia) and left there for 6
minutes. Figure 1 showed selected cases enrolled at this study.
The co-wewt therapy was administered twice daily over a
period of 10 days. Throughout the treatment, none of the dogs

received any form of immunosuppressive or antibiotic therapy,

Table 1. Differenatial diagnosis and relevant analytes preferred at this study. Apart from diagnostic criteria elimination diet trial was evident.
After completion of trial entire dogw were subjected to Virbac Digestive Support Dog Food and Vetexpert Intestinal Dog Food in an altered

calendar for at least 6 weeks between switching.

A B

C D

Epidermal corneometric analysis
[i.e. epidermal hydration and pH]

by use of Callegari Soft Plus Device Dermlite

Vas pruritus]*

Dermatosopic examination by DL4  Clinical scroign [i.e. CADESI-04 and Determination of immunoglobulin

(Ig)E by in vivo allergen-specific IgE
testing (Polycheck®, German,
Turkish side distrbutor RDA Group,

Istanbul).
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Figure 1. Depicting co-wewt therapy module including Pertek Thermal Water
bandaging.
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ensuring that the observed effects were solely attributable to
the co-wewt protocol.

Results
Clinical photographing

Selected case with a severe erythema score prior to and
thereafter co-wewt therapy module including Pertek Thermal
Water bandaging were shown at figure 2a and 2b.
Photographic records were taken 1 week apart prior to and
thereafter co-wewt. Erythema scores were diminished. VAS-
ESS and ADASI scores were both diminished in 2 cases were

shown from data archive.

3 J\
Figure 2. 2a and 2b showing 2 different cases prior to and thereafter co-wewt
therapy module including Pertek Thermal Water bandaging.

VAS-ESS and ADASI scores: clinical interpretation

Results were deemed available at table 2 along with statistical
significance. Values were deemed available as + SE and p
values. Also were shown on table 2 and figure 3a-c;
statistically significant alterations among VAS-ESS and ADASI
scores were obtained prior to and thereafter co-wewt therapy
with Pertek Thermal Water.
observed in any of the dogs enrolled.

No adverse reactions were

29
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Table 2. Statistically significant alterations in VAS-ESS and ADASI
scores before and after co-wewt therapy with Pertek Thermal Water.

Prior to After treatment P value
treatment
X+SE X+SE
Skin Temperature  33.49+0.21 23.62+0.95 0.001
(°c)
VAS-ESS 2.25+0.17 0.38+0.13 0.001
ADASI 3.25+0.17 0.3840.13 0.001
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Figure 3. 3a) VAS-ESS and 3b) ADASI scores adopted at this
study depicted by boxplot analytes presenting erythema
severity. By this way two different diagnostic approach was
validated (Cugmas and Olivry, 2021) also was presented
previously (Ural et al., 2023).

Discussion

Topical cooling has been preferred commonly as a remedy
relieving pruritus. Given cooling a) the intergumentary system
through application of cold water, ice, cool compresses or gel
usage diminished pruritus for a time among atopic dermatitis
patients (Fruhstorfer et al., 1986) and b) diminished or
devastated pruritus and cutnaeous erythema caused by
experimental injection of histamine (Bromma et al,
1995; Fruhstorfer et al., 1986), we herein at this study as a
novel strategy both aimed to relieve erythema and pruritus by
use of co-wewt among dogs with cAd. Taking in to account
erythema interpretation to 2 invalid scoring system, were
previously used (Ural et al., 2023a). Relevant clinical scores
involving VAS-ESS and ADASI, for remarkable interpretation of
erythema, revealed significant differences following co-wewt
with Pertek Thermal Water.
included [+ SE], altered epidermal temperature (33.49 + 0.21 vs
23.62 + 0.95) and VAS-ESS score (2.25 + 0.17 vs. 0.38 + 0.13,
prior to and thereafter co-wewt, respectively) (p <0,001) in
comparison to (ADASI 3.25+0.17 vs. 0.38+0.13, prior to and
thereafter co-wewt, respectively) (p <0,001). All diminished

erythema scores revealed the efficacy of co-wewt with Pertek

Hence supportive evidence

Thermal Water bandaging, which was took place in our routine
practice after completion of our study with satisfactory results.

For anti-itching efficacy of cooling among mice, continuous




cold stimulation is necessary. Interestingly pruritic behavior
quickly returned back even if the skin surface was warmed to
neighboring temperature (Fruhstorfer et al., 1986). Among
TRPM8-deficient mice, the anti-ithcing efficacy of mild cooling
(20° C) were terminated. On the other hand cooling with
underneath temperatures i.e. cold (<17° C) diminished itching
behavior in TRPMS8-deficient mice, denoting that TRPM8-free
cold-sensitive tools bestow to thermal sensing at lower
temperatures (Liu and Jordt, 2018). Herein at the present
study we preferred 10-14° C cold water prepared in ice filled
containers and cold water (Pertek Thermal Water), which
were then stabilize somewhere between 10-14° C. Also was
also evidenced, however not statistically analyzed at the
present study co-wewt with Pertek Thermal Water, pruritus

was diminished in almost every case involved.

In a prior cohort study wet-wrap therapy was preferred as a

therapeutic intervention for moderate-to-severe atopic
dermatitis. In this observational cohort study main outcome
was improvement in atopic dermatitis severity, established
within SCORAD (Scoring Atopic Dermatitis). Through a paired t
test, the SCORAD at inital referral and at recovery presented
significant alterations in meanSD values, of 49.68 + 17.72
vs.14.83 +
immunosuppressive therapy,
The

beneficial wet-wrap therapy as an acute intervention with

7.45, respectively (P<0.001) without systemic
in which solely 31% were
received antibiotic. latter research presented the
lasting efficacy 1 month after discontinuing (Nicol et al., 2014).
In the present study, during co-wewt with Pertek Thermal
Water bandaging the CADESI-04 at admission and at discharge
showed diminished values [31-90 to 12-37], respectively for
both dogs with cAd cAFr. None of those dogs were receiving
any immunosuppressive or antibiotic therapy during the
treatment. Nor side effects were observed during co-wewt

with Pertek Thermal Water bandaging.

Bacteria gave counter to a quick climatic drop (cold shock) by
a temporary/short term debut of cold induced proteins
(Graumann and Marahiel, 1996; Phadtare, 2004) and the
existance of the latter proteins elevated with the degree of
the cold shock (Hébraud and Potier, 1999). Given Escherichia
coli several different cold shocked proteins have been
recognized i.e. cold shock protein (Csp) family (Yamanaka et
al., 1998), and other relevant ones. Cold shock proteins
frustrate selected detrimental sequels of climatic deceleration
causing aiding cells adaptation (Phadtare, 2004). Following
prompt cold shock answering, cold shock protein synthesis
diminished whereas other proteins elevated. The latter
permitted the cells to grow at low climated, even at a slower

Ural et al., 2024
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rate (Ermolenko and Makhatadze, 2002). Cold shock proteins
were firstly detected among bacteria, in which an immediate
declined temperature from 37 °C to 10 °C was capable of
elevating 200-fold increase in cold shock protein A exhibition in
several few minutes (Gottesmann, 2018; Jones and Inouye,
1994).
economically (this was self budget Project other then Pertek

In the present study although technically and

thermal Water was obtained and freely donated by charitable
business man Mr. Selattin SEREFOGLU), were unable to
measure cold shock proteins, declined temperatures for
cooling effects obtained at this study could be achieved by
both the thermal efficacy/mineral richness of the Pertek
Thermal Water and cold shock proteins existed and released
from the liver at 10-14° C, preferred. Our subsequent study
would be thus aimed at this subject.

Cold shock proteins are under an era of arousing interest, with
several beneficial health supportive effects were determined.
Given selected cold shock proteins are well recognized
assist diminishing inflammation and induce a stress respond
among human epidermis (Holland et al 1993), we decided to
use this co-wewt by use of Pertek Thermal Water as was well
tolerated in both dogs with cAd and cAFr, due to probable
cooling effect on the cutaneous tissue and the rapid
improvement in skin inflammation. This was supported by
altered epidermal temperature, VAS-ESS and ADASI scores,
prior to and thereafter co-wewt, respectively] (p <0,001).
Clinical cure, as in parallel line with the purpose of this study,
relieving of erythema onto the skin, was evident. Investigators
of the present research frequently use co-wewt protocol with
Pertek Thermal Water for diminishing disease activity against
cAd and cAFr, following completion of research. We are keen
on developing this treatment modality as an effective non-
pharmaceutical support. It has been shown to be a relatively
novel (due to to cold water enhancement) and effective
treatment for cAd. For better understanding and further
findings, our subsequent study would thus be aimed to search
therapy-resistant cAd and intolerable pruritus to those dogs
with unresponsive to multi drug options. Observed and
available data of include rapid response to therapy, reduction
in itch.

Conclusion

In conclusion, co-wewt therapy using Pertek Thermal Water

showed promising effects in reducing inflammation and
improving skin condition in dogs with cAd and cAFr. The
treatment was well tolerated, and a significant reduction in
epidermal temperature, VAS-ESS, and ADASI scores was

observed, indicating effective clinical improvement, particularly

J. Antakya Vet. Sci. (2024): 3(2), 27-31



in reducing erythema. These findings support the potential of
co-wewt therapy as a valuable treatment approach for
inflammatory skin conditions in dogs.

The investigators have continued to use the co-wewt protocol
with
diminishing disease activity in cAd and cAFr. This non-

following this research, encouraging results in
pharmaceutical treatment modality offers a novel approach
that may complement existing therapies. Future studies will
aim to evaluate the effectiveness of this protocol in cases of
therapy-resistant cAd and severe pruritus unresponsive to
conventional treatments, to further understand its potential

in challenging clinical scenarios.
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Gelis / Received: This study aimed to molecularly detect Bovine Respiratory Syncytial Virus (BRSV) in cattle with clinical signs of respiratory system
14.08.2024 infection and to conduct a phylogenetic analysis of the detected strains. To detect the pathogen, nasal swab samples collected from
Revizyon/Revised: 96 cattle were subjected to Reverse Transcriptase — nested PCR using specific primer sets. As a result of the molecular techniques,
16.10.2024 viral nucleic acid was detected in 2.08% (2/96) of the samples. Additionally, sequence and phylogenetic analyses of the detected local
Kabul / Accepted: variant were performed and compared with various BRSV strains identified in different regions of Turkey and around the world. The
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cattle can escape the host immune system without losing their pathogenicity and is considered to be one of the important factors
that can cause respiratory system infection outbreaks in cattle.
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Burdur ilindeki Sigirlarda Bovine Respiratory Syncytial Virus G Glikoproteininin Filogenetik Analizi ve Genetik Karakterizasyonu

Ozet:

Bu aragtirmada solunum sistemi enfeksiyonu klinik bulgulari gosteren sigirlarda Bovine Respiratory Syncytial Virus (BRSV)" un
molekiiler tespiti ve tespit edilen lokal suslarin filogenetik analizlerinin gergeklestirilmesi hedeflenmistir. Etken tespiti igin 96 sigirdan
toplanan nazal sirintl orneklerine spesifik primer setleri kullanilarak Reverz Transkriptaz-nested PCR (RT-nPCR) yontemi
uygulanmistir. Uygulanan molekiler teknikler sonucunda % 2.08 (2/96) oraninda viral niikleik asit tespiti gerceklestirildi. Bununla
birlikte tespit edilen lokal suslarin sekans ve filogenetik analizleri gergeklestirilerek Tiirkiye ve Diinya’nin farkli bolgelerinden tespit
edilmis farkli BRSV suslari ile karsilagtirmalari yapildi. Elde edilen genetik verilerden, bu galismada tespit edilen izolatlarin, Turkiye,
Fransa ve ABD’ nin farkli bolgelerinden bildirilen BRSV suglari ile birlikte, Subgrup Il icerisinde yer aldigi belirlenmistir. Ayrica
izolatlarin imminodominant G glikoprotein bdlgesinde imminolojik agidan 6nemli nokta mutasyonlar tespit edilmistir
(Asn(N)"°— Asp(D) / Ala(A) *—Thr (T)). Bu sonug, sigirlar arasinda dolasan BRSV suslarinin patojenitelerini kaybetmeden konak
bagisiklik sisteminden kagabildiklerini ve sigirlarda solunum sistemi enfeksiyon salginlarina neden olabilecek 6nemli faktérlerden biri
olarak degerlendirilmistir.
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Introduction

B

breeders due to reasons such as calf deaths due to severe

ovine Respiratory Disease Complex (BRDC) is an infection

that causes large-scale economic losses to cattle
pneumonia, decrease in milk yield and carcass quality,
abortion, reproductive problems and veterinary health
expenses (Sermiento-Silva et al., 2012). BRSV one of the major
factor that cause this disease complex, is widely seen all over
the world due to cattle mobility between countries (Ellis,
2013; Nath et al., 2017). The virus that causes infection,
especially in cattle aged 2-6 months, during winter and
autumn months, is primarily transmitted by aerosol. On the
other hand, it is known that it is indirectly transmitted through
contaminated feeders and lickers (Ohlson et al., 2010). Since it
is difficult to diagnose the agent using classical clinical
diagnostic methods, many laboratory diagnostic techniques

such as virus isolation, Reverse Transcriptase-Polymerase

Chain Reaction (RT-PCR), Enzym Immuno Assay, Direct
Immunofluorescence have been developed (Ellis, 2013;
Maclachlan et al., 2017).

According to the taxonomy prepared by International

Committee on Taxonomy of Virus, the name of the agent,
which was named Bovine Respiratory Syncytial Virus (BRSV) in
the Pneumoviridae family Orthopneumavirus genus until
2015, was changed to Orthopneumovirus bovis after 2016
(Rima et al.,, 2017; Postler et al., 2021).
envelope and pleomorphic morphology and negative polarity
(ss)
approximately 15.2 kb in length. Ten Open Reading Frames
(ORFs) on the viral genome encode 11 proteins (3'-NS1-NS2-N-
P-M1-SH-G-F-M2.1-M2.2-L-5'). Among these proteins, Small
Hydrophobic Protein (SH), Glycoprotein (G) and Fusion Protein

The virus has an

single-stranded non-segment RNA genome of

(F) are transmembrane glycoproteins its located on the viral
envelope. Other proteins are non-structural NS1 and NS2,
nucleoprotein (N), phosphoprotein (P), Matrix protein (M),
RNA-dependent polymerase protein (L), M 2.1 and M.2.2
proteins (Valacher and Taylor 2007; Ellis, 2013). While
Glycoprotein (G), which has an important immunodominant
region, is involved in the adsorption of the virus to the host
cell surface (Larsen, 2000; Valarcher and Taylor, 2007).
Genetic characterization and detected to heterogeneity of
BRSV isolates were performed by phylogenetic analysis of G, N
and F genomic regions (Langedijk et al., 1997; Valarcher et al.,
2000). Studies on the sequence of the G glycoprotein region
have revealed that BRSV is genetically divided into ten (I-X)

subgroups, and studies using monoclonal antibodies have

Kuglk et al, 2024
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revealed that the agent has four serotypes (A, B, AB, untyped)
(Klem et al., 2014; Kumagai et al., 2021).

This study aimed to molecular diagnosis of BRSV and
determined its etiological role in cattle respiratory system
infections. The G glycoprotein region, which is an important
immunodominant region responsible for the adsorption of the
virus to the susceptible cell, was analyzed in this study to
evaluate the cellular infection of the virus. In addition, it was
aimed to amplify the G glycoprotein region of the detected
local isolates and sequence analysis, thus determining the
subtypes of BRSV strains circulating among cattle in the region,
their phylogenetic characterization and their differences with

other strains.
Material and Method
Animals Used in the Study and Sampling

In the study, nasal swap samples were obtained from 96
nonvaccinated cattle of different breeds, ages and genders
with clinical signs of respiratory system infection (dyspnea,
mucopurulent nasal discharge, conjunctival discharge) and
fever > 40°C. Samples were collected by random sampling
method, constituting 10% of the number of infected animals
from four different cattle herds. Three of the ranches where
the samples were collected are combined animal breeding and

one is dairy cattle breeding.

The general characteristics of the animals that constitute the

Table 1. General characteristics of the sampled animals

Data of Sampled Animals n (%)
Number of Animals Sampled 96 (%100)
Age

<9 months 30 (%31.25)
10-24 months 43 (%44.79)
> 24 months 23 (%23.95)
Gender

Female (?) 43 (%45.8)
Male (&) 53 (%55.2)
Breed

Simmental 66 (%68.75)
Holstein 30 (%31.25)

Nasal swap samples obtained from animals were placed in
(500 I1U/mL) +
streptomycin (20 mg/mL) and Dulbecco's Modified Eagle
Medium (DMEM, 1.5 mL) and brought to the diagnostic
laboratory in accordance with the cold chain protocol.

transport tubes containing penicillin
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Extraction of the viral nucleic acid

Total RNA extraction from nasal swab samples was performed
by the acid-guanidine-phenol method (Rio et al., 2010). The
samples brought to the laboratory were thoroughly vortexed
and then centrifuged at 3000 rpm +4°C for 20 minutes. After
centrifugation, 250 puL of supernatant was taken into RNase/
DNase free microcentrifuge tubes (2mL) and 750 mL of
Hibrizol (Hibrigen/Turkiye) was added and stored at -80°C
until the extraction stage. Total RNA extraction was carried
out as specified by the manufacturer, and after extraction, the
lyophilized RNA was rehydrated with 55-60 mL of DEPC water
and stored at -80°C until the complementer DNA (cDNA)

stage.
Reverse transcription-nPCR

Before the PCR, viral cDNA synthesis was performed from viral
RNA using the iScript cDNA synthesis kit (Biorad, USA, Cat No:
1708891). cDNA synthesis was performed as specified by the
manufacturer. G glycoprotein region of BRSV were amplified
using the RT-nPCR technique. Amplifications were performed
with gene-specific oligonucleotide primers and PCR conditions
reported by Vilcek et al. (1994). Gel electrophoresis method
was used to observe the amplicons. PCR amplicons of the
samples were run on a 1.5% agarose gel at 90V for 1 hour and
UV light with the

transilluminator. Information about oligonucleotide primers,

visualized under utilized of a

gene regions and amplicon sizes is given in Table 2.

Table 2. G glycoprotein oligonucleotide primers used in RT-nPCR
(Vilcek et al., 1994)

B5SA CCACCCTAGCAATGATAACCTTGAC

60 alst
B6A AAGAGAGGATGC(T/C)TTGCTGTGG
BRSV G
B7A CATCAATCCAAAGCACCACACTGTC 3772
B8 GCTAGTTCTGTGGTGGATTGTTGTC
Sequencing

With the oursourcing bi-directional (Forward and Reverse
primers) sequence analysis performed of the amplicons
showing the clearest band image after gel electrophoresis with
the Sanger sequencing method (Letgen, Turkiye). Sequence
data were assembled and edited using Aliview 1.27 sequence
analysis software (Larsson, 2014). The edited sequence data
were compared to the nucleotide sequence database using
the Basic Local Alignment Search Tool, a module of the

National Center of Biotechnology Information. Phylogenetic
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analyzes of G gene sequence were carried out with the MegaX

software program based on the maximum likelihood method
using the Tamura 3 model (Kumar et al., 2018). The confidence
level of the Maximum Likelihood tree was determined as 1000
bootstrap. Evolutionary closeness between isolates were
determined with Sequence Demarcation Tool v. 1.2 (SDT)
software. Sequences were recorded in the GenBank database

and accession numbers were obtained.
Results

As a result of the RT-nPCR technique performed using primers
specific to G glycoprotein region, the presence of nucleic acid
belonging to BRSV was detected in two of the ninety-six nasal
swap samples. The animals from which the samples were
obtained, in which the BRSV genome was detected, were
younger than 9 months old and with clinical signs of acute
respiratory tract infection. In addition, it was determined that
the animals in which the causative agent was detected were in
an enterprise where combined animal breeding was carried

out.

The sequences reported in this article were submitted to the
GenBank, with accession numbers as follows OR797906 and
OR797907 for G gene.

Partial sequencing G glycoprotein region of the our BRSV
isolates in our research was performed and phylogenetic
analyzes were performed. In this context, BRSV subgroups of
our local BRSV isolates were identified and their genetic
similarities with strains isolated from Turkiye and other
countries and nucleotide/amino acid differences on their
partial genomes were revealed. Our phylogenetic analysis on
the gene region coding the G protein revealed that our Burdur/
BRSV NS/13 and Burdur/BRSV NS/14 strains were included in
BRSV Subgroup lll, together with BRSV strains isolated from
England, Belgium, France and Tirkiye. In this study, the
nucleotide similarity rate between our two local strains was
determined to be 98.8%. In contrast, the nucleotide similarities
of our strains to those with accession numbers MW881234-
MW881233, identified in Afyonkarahisar, and MH133326-
MH133327, identified
approximately 88-89%. Meanwhile, the similarity rates to the
MW711876-MW711875,
isolated in Hatay, and MW892047, detected in Izmir, were
determined to be around 92-93%. On the other hand, the
similarity was found to be 85.2-85.8% with the strains
identified

in Eskisehir, were found to be

strains with accession numbers

in France with accession numbers AF188579-



AF188581, and 89.9% with the BRSV strain identified in
Belgium with accession number U24716. Additionally, a
similarity of 86.4% was revealed with the strain identified in
England with accession number M58307. On the other hand,
the similarity between our field strains and a vaccine isolate,
L27802, was revealed as 86.7%.

The phylogenetic tree created based on the G protein-coding
gene region is shown in figure 1. In additionally, the similarity
rates of the G Glycoprotein region of BRSV are given in figure
2.
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Figure 1. Phylogenetic tree of G gene; red circles indicate strains local strain in
this study
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G protein amino acid sequences of Burdur/BRSV NS/13 and
Burdur/BRSV NS/14 isolates were compared with BRSV strains
isolated from different countries and Tirkiye, and it was

determined that both isolates preserved four cystine residues
in the immunodominant region.

However, as a result of point mutations in the genomes of both
isolates, it was determined that the amino acids Asn'”’
and Ala®®

mutations were detected in the YKST® CGGL amino acid
motifs and it was revealed that another_gysﬁne residue was
formed in both isolates. The motif mutation detected in
Burdur/BRSV NS/13 and Burdur/BRSV NS/14 strains was not
found in BRSV field and vaccine strains in different subgroups

Asp
Thr were synthesized. On the other hand,

detected in Tirkiye and around the world. On the other hand,
point mutations were detected in the form of Ser”-Leu in the
strain with accession number KY753456 in Subgroup Il and
Lys™-Glu in the strain with accession number AF188585 in
Subgroup VI.

The differences between the G amino acid sequences of BRSV
isolates are shown in figure 3.

Disscussion

BRSV, one of the main causes of BRDC, which is among the
multifactorial diseases of cattle, is widespread in the world. It
causes producers to happen large-scale economic losses,
especially in large herds, directly due to deaths due to
pneumonia and bronchopneumonia, and indirectly through
abortion, decrease

in carcass quality, and prophylactic

expenses (Kuglk and Yildirim, 2022).

In this study, molecular diagnosis of BRSV, one of the major
viral pathogens causing BRDC, performed the conventional RT-
nPCR technique, and phylogenetic characterization of the
Glycoprotein region encoding G protein was carried out.
Studies on the virology and serological detection of BRSV have
shown that the agent is circulating in different species in many
countries in Europe, Asia and the South America (Yaegashi et
al., 2005; Socha et al., 2009; Kresic et al., 2018; Leme et al.,
2020). Likewise, in studies conducted using different diagnostic
methods in Turkiye, the prevalence of the agent in cattle was
reported to be between 0.9% and 40% (Yaman et al., 2018;
Timurkan et al., 2019; Karayel-Hacioglu et al., 2019; Yazic et
al., 2020; ince et al., 2022). In this study, we determined the
prevalence of BRSV in cattle in the research area as 2.08%
(2/96). Our prevalence value is parallel to other research
results.According to phylogenetic analysis, we determined that
our field isolates were included in BRSV Subgroup lll, along
with BRSV strains isolated from Tirkiye, France and the USA. In

J. Antakya Vet. Sci. (2024): 3(2), 32-39.
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Figure 3. The aminoacids differences between BRSV strains isolated in the study and accessed via GenBank

our research, results similar to the studies conducted on the
phylogenetic analysis of BRSV in different regions of Tirkiye
were obtained and it was revealed that BRSV Subgroup IIl was
in circulation in cattle in Tarkiye. Although it was reported that
BRSV had a single genotype in the first years when it was
detected, with the development of monoclonal antibody
techniques and phylogenetic analysis, subtypes with low-grade
genetic differences began to be detected (Valarcher et al.,
2000) However, it has been suggested that there is a
geographical correlation between BRSV subgroups and the
regions where they are detected (Yaegashi et al., 2005). In
studies which molecular diagnosis and phylogenetic analysis of
BRSV were carried out, BRSV subgroup Il was detected in
Scandinavian countries, while BRSV Subgroups |, II, llI, IV, V, VI
were found to be widespread in Western and Southern Europe
(Valarcher et al., 2000; Bidokhti et al., 2012; Klem et al., 2014;
Bertolotti et al., 2018). In addition, In phylogenetic studies
conducted in South America, Subgroup | in Brazil (Spilki et al.,
2006); In studies conducted in Asian countries and Tirkiye
Subgroup Il was reported in China and Subgroup X was
reported in Japan (Chang et al.,, 2022; Mitarai et al., 2023).

Therefore, the hypothesis that there is a geographical
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correlation between BRSV subgroups and the regions where
they are detected is weakened. On the other hand, it is
thought that the reason why BRSV isolates in the same
subgroup were detected in molecular and phylogenetic
analyzes carried out in countries that are geographically
distant from each other may be due to the increase in live
animal imports between countries with the development of
transportation technologies.

The G glycoprotein in the structure of BRSV, depending on the
BRSV isolates, is a type Il glycoprotein with 257-263 amino

acids and an anchor domain of 38-66 amino acids. In
additionally, the genomic region is important for
immunization because it contains a cysteine-rich

immunodominant region between amino acids 174-188,
which is the central binding site of neutralizing antibodies
(Valarcher et al., 2000; Valarcher and Taylor, 2007).

Langedijk et al. (1997) genetic research on the antigenic
structure of the central conserved domain of the G protein of
BRSV has been revealed that a change in amino acid
sequences 177. and 180. can only cause a local change on the
antigenic surface, whereas mutations in positions 183. and




184. can lead to major structural changes. On the other hand,

they reported that point mutations in the 180. and 205. amino
acid regions played an important role in the preliminary
classification of BRSV subgroups. Leme et al. (2020) performed
genetic analysis of the F and G genomic regions in BRSV
isolates isolated from cattle in Brazil and detected mutations
in the cystine residues in the immunodominant region
between 170 and 190. On the other hand, many studies have
reported that the cysteine-rich immunodominant region
located in the central hydrophobic region (CHR; aa 158-189) of
the G protein of BRSV isolates is preserved, but point
mutations are observed in regions 179 and 205 (Kresic et al.,
2018; Karayel-Hacioglu et al., 2019; Kumagai et al., 2021; Jia et
al.,, 2021; ince et al., 2022).
sequences of the two BRSV isolates we obtained in this study,
in the

immunodominant region were preserved, similar to the results

In the G protein amino acid

it was determined that four cystein residues
of previous research. However, Leme et al. (2020) found that
different amino acid residues were synthesized instead of the
four cystein residues in the BRSV isolates they isolated. Point
mutations in the 180. and 205. amino acid regions play an
important role in determining BRSV subgroups. However,

205
—

especially the change in the amino acids Ala Thr allows
the virus to escape from the host immune system (Langedijk et

al., 1997; Valarcher et al., 2000).

Karayel-Hacioglu et al. (2019) and ince et al. (2022) detected
the amino acid as 1s0® in the BRSV strains they isolated. On
the contrary, the change in the Burdur/BRSV NS/13, Burdur/
BRSV NS/14 strains isolated in this study and the BRSV strains
205 1t is thought
that these circulating isolates may increase the prevalence of

detected in Hatay was determined to be Thr

BRSV infection in the region by escaping the immune system
developed against the agent in cattle populations.

In the light of this datas, it was evaluated that the BRSV
isolates we detected preserved their pathogenicity under in
vivo conditions. However, it was concluded that research on
this situation should be increased by performing analyzes of
BRSV isolates isolated from different regions.

It is known that BRSV causes severe bronchopneumonia in the
postnatal period between 2 and 6 months of age. Therefore,
the vaccine against the pathogen must have a strong
immunostimulatory effect during the first months of life
2007) (B-
propiolactone-inactivated, formalin-inactivated), live vaccines
methods (NS deletion
mutant, FCS-2 cleavage mutant, SH deletion mutant), and

(Valacher and Taylor Inactivated vaccines

obtained through biotechnological

recombinant live vaccines (G protein mutant) have been

Kuglk et al, 2024
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developed for disease prevention (Scheiber et al., 2000).
Studies involving live vaccines produced using G protein
deletion have shown that, when experimentally inoculated
intranasally in calves, appropriate attenuation of the pathogen
was achieved, and neutralizing antibody titers were elevated.
However, it has been noted that the serum antibody titers
developed due to vaccination were 4-32 times lower than
those formed by field strains. On the other hand, although
attenuated recombinant BRSV vaccines are considered
promising for protection against infection, the divergence of
the vaccine virus from the original BRSV field strain due to
point mutations and the risk of the virus regaining virulence
through serial passage in cell cultures remains a concern

(Schmidt et al., 2002).

As a result, in this study, molecular diagnosis made by the RT-
nPCR method using primer sets specific to the G Glycoprotein
region of BRSV in nasal swap samples obtained from cattle
with clinical signs of respiratory system infection. The local
BRSV strains we isolated of our research were sequenced and
phylogenetic analyzes. As a result of the genetic analysis,
differences were detected in the gene region affecting the
immunogenicity and pathogenicity of our isolates in Subgroup
Ill. Although there are many studies on virological and
serological detection of BRSV, there are a limited number of
studies on phylogenetic analysis and revealing the genetic
differences of detected local isolates with different BRSV
strains. Phylogenetic analysis of BRSV, genetic comparisons
with other strains and revealing genome changes in local
isolates will shed light on future research on determining the
immunological/pathogenic effects of these mutations on
isolates. Even, it is concluded that it can provide an
infrastructure for genotype-specific vaccine research prepared
with local strains that may be needed in the future and pave
the way for the development of different diagnostic
techniques.

Financial Support: The authors did not receive support from
any organization for the submitted work.

Ethical Statement: Approval was obtained from the animal
testing local ethics committee of Burdur Mehmet Akif Ersoy
University. The procedures used in this study adhere to the
tenets of the Declaration of Helsinki (MAKU-HADYEK

1045/2023)

Conflict of Interest: The authors declare that they have no
known competing financial interests or personal relationships
that could have appeared to influence the work reported in
this paper.

J. Antakya Vet. Sci. (2024): 3(2), 32-39.



Author

Contributions: AK: Writing - original draft,

Methodology, Investigation, Formal analysis, Data curation.

YY: Methodology, Investigation, Data curation. Methodology,

Investigation. KA: Writing — original draft, Investigation. OSKA:

Writing — original draft, Investigation, Methodology.

References

10.

11.

12.

13.

Bertolotti, L., M., & Rosati, S. (2018). Genetic

characterization of bovine respiratory syncytial virus strains isolated in

Giammarioli,

Italy: evidence fort he circulation of new divergent clades. Journal of
Veterinary Diagnostic 30, 300-304. Doi:

10.1177/1040638717746202.

Investigation,

Bidokhti, M.R.M., Traven, M., Ohlson, A., Zarnegar, B., Baule, C., Belak, S.,
Alenius, S., & Liu, L. (2012). Phylogenetic analysis of bovine respiratory
syncytial viruses from recent outbreaks in feedlot and dairy cattle herds.
Archive of Virology, 157, 601-607. Doi: 10.1007/s00705-011-1209-3

Chang, Y., Yue, H.,, & Tang, C. (2022). Prevalence and molecular
characteristics of bovine respiratory syncytial virus in beef cattle in
China. Animals, 12, 3511. Doi: 10.3390/ani12243511

Ellis, J. (2013). Bovine respiratory syncytial virus. In: Munir M. (ed),
Mononegaviruses of Veterinary Importance: Pathobiology and Molecular
Diagnosis (pp.117-140). CPI Group.

ince, 0.B., Sevik, M., Ozgiir, E.G., & Sait A. (2022). Risk factors and genetic
characterization of bovine respiratory syncytial virus in the inner Aegean
Region, Turkey. Tropical Animal Health and Production, 54, 4. Doi:
10.1007/s11250-021-03022-5.

Jia, S., Yao, X., Yang, Y., Niu, C., Zhao, Y., Zhang, X., Pan, R., Jiang, X.,
Xiaobo, S., Qiao, X., Guan, X., & Xu, Y. (2021). Isolation, identification, and
phylogenetic analysis of subgroup Il strain of bovine respiratory syncytial
virus contributed to outbreak of acute respiratory disease among cattle in
Northeast China. Virulence, 12, 404-414. Doi:
10.1080/21505594.2021.1872178

Karayel-Hacioglu, I., Coskun, N., Duran-Yelken, S., Seving, S., & Alkan, F.
(2019). Phylogenetic analysis of bovine respiratory syncytial virus from
calves with respiratory disorders. Kafkas Universitesi Veteriner Fakultesi
Dergisi. 25, 251-256. Doi: 10.9775/kvfd.2018.20819

Klem, T.B., Rimstad, E., & Stokstad, M. (2014). Occurrence and
phylogenetic analysis of bovine respiratory syncytial virus in outbreaks of
respiratory disease in Norway. BMC Veterinary Research, 10, 15. Doi:

10.1186/1746-6148-10-15

Kresic, N., Bedekovic, T., Brnic, D., Simic, I., Lojkic, I., & Turk, N. (2018).

Genetic analysis of bovine respiratory syncytial virus in Crotia.
Comparative Immunology. Microbiology and Infectious Diseases, 58, 52-

57. Doi: 10.1016/j.cimid.2018.09.004.

Kumagai, A., Kawauchi, K., Andoh, K., & Hatama, S. (2021). Sequence and
unique phylogeny of G genes of bovine respiratory syncytial viruses
circulating in Japan, Journal of Veterinary Diagnosis Investigation 33, 162-
166. Doi: 10.1177/1040638720975364.

Kumar, S., Stecher, G., Li, M., Knyaz, C., & Tamura, K. (2018). Mega X:
Molecular evolutionary genetics analysis across computing platforms.
Molecular Biology and Evoluation, 35, 1547-1549.

Kuguk, A., & Yildirim, Y. (2022). Antigenic and histopathologic evaluation,
with molecular characterization and identification of BPIV3 in cattle with
respiratory system infections. Large Animal Review, 28, 123-130.

Langedijk, J.P.M., Meloen, R.H., Taylor, G., Furze, J.M., & van Oirschot, J.T.
(1997). Antigenic structure of the central conserved region of protein G of

38

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

bovine respiratory syncytial virus. Journal of Virology, 71, 4055-4061. Doi:
10.1128/JVI.71.5.4055-4061.1997.

Larsen, L.E. (2000). Bovine respiratory syncytial virus (BRSV): a review.
Acta Veterinary Scandinavia, 41, 4055-4061. Doi: 10.1186/BF03549652.

Larsson, A. (2014). AliView: a fast and lightweight alignment viewer and
editor for large datasets. Bioinformation, 30, 3276-3278. Doi: 10.1093/
bioinformatics/btu531

Leme, R.A., Agnol, A.M.D., Balbo, L.C., Pereira, F.L., Possatti, F., Alfieri,
A.F., & Alfieri, A.A. (2020). Molecular characterization of Brazilian wild-
type strains of bovine respiratory syncytial virus reveals genetic diversity
and a putative new subgroup of the virus. Veterinary Quartely, 40, 83-96.
Doi: 10.1080/01652176.2020.1733704

Maclachlan, N.J., Dubovi, E.J., Barthold, S.W., Swayne, D.E., & Winton, J.R.
(2017). Paramyxoviridae and Pneumoviridae. In: Maclachlan NJ, Dubovi EJ
(Eds.), Fenner’s Veterinary Virology 5th ed. (pp. 327-356.). Elsevier Inc.
Doi: 10.1016/B978-0-12-800946-8.00017-9Get rights and content

Mitarai, S., Okuya, K., Miyane, K., Miyamoto, M., Ishikawa, S., Kawaguchi,
H., Hatazoe, I, Suda, Y., Arima, E., Nakazato, H., Hobo, S., Matasani, T., &
Ozawa, M. (2023). Genetic characterization of bovine respiratory syncytial
viruses in Japan between 2017 and 2019. Archive of Virology, 168, 51.
Doi: 10.1007/s00705-022-05670-w.

Nath, S.R., Keshaw, T., Samantha, W., McKayla, D.V., Cassandra, TW., &
Claude, D. (2017). Detection of antibodies against bovine respiratory
syncytial virus in ruminants of Grenada, West Indies. Journal of Animal
Research, 7, 223-226. Doi: 10.5958/2277-940X.2017.00033.X

Ohlson, A., Emanuelson, U., Traven, M., & Alenius, S. (2010). The
relationship between antibody status to bovine corona virus and bovine
respiratory syncytial virus and disease incidence, reproduction and herd
characteristics in dairy herds. Acta Veterinary Scandinavia, 52, 37. Doi:
10.1186/1751-0147-52-37

Postler, T.S., Brown, P.A., Buchholz, U.J., de Swart, R.L., Drexler, J.F.,
Duprex, P.W., Easton, A.J., Li, J.,, Spann, K.M., Thornburg, N.J., van den
Hoogen, B., Williams, J.V., & Kuhn, J.H. (2021). Rename all species in the
the ICTV-mandated binomial format
Pneumoviridae). ICTV, Access Date: 14.10.2024.
https://ictv.global/taxonomy/taxondetails?

family to comply with

(Mononegavirales:

taxnode_id=202301650&taxon_name=0rthopneumovirus%20bovis

Rima, B., Collins, P., Easton, A., Fouchier, R., Kurath, G., Lamb, R.A,, Lee,
B., Maisner, A., Rota, P., & Wang, L. (2017). ICTV Virus Taxonomy
Profile: Pneumoviridae. Journal of General Virology, 98, 2912-2913. Doi:
10.1099/jgv.0.000959.

Rio, D.C., Ares Jr, M., Hannon, G.J., & Nilsen T.W. (2010). Purification of
RNA Using TRIzol (TRI Reagent). Cold Spring Harb Protoc. Doi: 10.1101/
pdb.prot5439.

Schmidt, U., Breyer, J., Polster, U., Gershwin, L.J., & Buchholz, U. (2002).
Mucosal immunization with live recombinant bovine respiratory syncytial
virus (BRSV) and recombinant BRSV lacking the envelope glycoprotein G
protects against challenge with wild-type BRSV. Journal of Virology, 76,
12355-12359.

Schreiber, P., Matheise, J.P., Dessy, F., Heimann, M., Letesson, J.J., Coppe,
P., & Collard, A. (2000). High mortality rate associated with bovine
respiratory syncytial virus (BRSV) infection in Belgian white blue calves
previously vaccinated with an inactivated vaccine. Journal of Veterinary
Medicine B Infectious Diseases and Veterinary Public Health, 47, 535-550.
Doi: 10.1046/j.1439-0450.2000.00380.x

Sermiento-Silva, R.E.,

molecular

Nakamura-Lopez, Y., & Vaughan, G. (2012).

Epidemiology, epidemiology and evolution of bovine



27.

28.

29.

30.

31.

respiratory syncytial virus. Viruses, 4, 3452-3467. Doi: 10.3390/v4123452.

Socha, W., Larska, M., & Rola, J. (2009). Molecular characterisation of the
first polish isolates of bovine respiratory syncytial virus. Bulletin of the
Veterinary Institute in Pulawy. 53, 569-574.

Spilki, F.R., Almeida, R.S., Domingues, H.G., D’Arce, R.C.F., Ferreira, H.L., &
Campalans, J. (2006). Phylogenetic relationships of Brazilian bovine
respiratory syncytial virus isolates and molecular homology modeling of
attachment glycoprotein. Virus Research, 116, 30-37. Doi: 10.1016/
j.virusres.2005.08.010.

Timurkan, M. O., Aydin, H., & Sait, A. (2019). Identification and molecular
characterisation of bovine parainfluenza virus-3 and bovine respiratory
syncytial virus-first report from Turkey. Journal of Veterinary Research, 63
(2), 167-173.

Valarcher, J.F., & Taylor, G. (2007). Bovine respiratory syncytial virus
infection. Veterinary Research, 38, 153—180. Doi: 10.1051/vetres:2006053

Valarcher, J.F., Schelcher, F., & Bourhy, H. (2000). Evolution of bovine
respiratory syncytial virus. Journal of Virology, 74, 10714-10728. Doi:
10.1128/jvi.74.22.10714-10728.2000.

Kuglk et al, 2024

ol Ny o iy

32.

33.

34.

35.

39

Vilcek, S., M., Ballagi-Pordany, A., & Belak, S. (1994).
Development of nested PCR assays for detection of bovine respiratory

Elvander,

syncytial virus in clinical samples. Journal of Clinical Microbiology, 32,
2225-2231. Doi: 10.1128/jcm.32.9.2225-2231.1994

Yaegashi, G., Seimiya, Y.M., Seki, Y., & Tsunemitsu, H. (2005). Genetic and
antigenic analyses of bovine respiratory syncytial virus detected in Japan.
The Journal of Veterinary Medicine Science, 67, 145-150. Doi: 10.1292/
jvms.67.145.

Yaman, T., Biiyiikbayram, H., Ozyildiz, Z., Terzi, F., Uyar, A., Keles, O.F.,
Ozsoy, S.Y., & Yener, Z. (2018). Detection of bovine respiratory syncytial
virus, pasteurella multocida, and mannheimia haemolytica by
immunohistochemical method in naturally-infected cattle. Journal of

Veterinary Research, 62, 439-445. Doi: 10.2478/jvetres-2018-0070.

Yazici, Z., Ozan, E., Tamer, C., Muftuoglu, B., Barry, G., Kurucay, H.N.,
Elhag, A.E.,, Cagirgan, A.A.,, Gumusova, S., & Albayrak, H. (2020).
Circulation of Indigenous Bovine Respiratory Syncytial Virus Strains in
Turkish Cattle: The First Isolation and Molecular Characterization.
Animals, 10, 1700. Doi: 10.3390/ani10091700.

J. Antakya Vet. Sci. (2024): 3(2), 32-39.




Vol: 3, No: 2, (2024)

Antakya Veteriner Bilimleri Dergisi

The Journal of Antakya Veterinary Science
https://dergipark.org.tr/tr/pub/antakyavet

Arastirma makalesi / Research article

Evaluation of the alterations in some blood biochemical parameters and minerals during

gestation period in Damascus goats

Serkan irfan KOSE **, Ece Koldas URER ?°, Ayse Merve KOSE *

! Department of Internal Medicine, Faculty of Veterinary Medicine, Hatay Mustafa Kemal University, 31060, Hatay, Tiirkiye.

2 Department of Obstetrics and Gynecology, Faculty of Veterinary Medicine, Hatay Mustafa Kemal University, 31060, Hatay,

Tiirkiye.

MAKALE BILGiSi:

ARTICLE INFORMATION:

Gelis / Received:
13.11.2024
Revizyon/Revised:

02.12.2024
Kabul / Accepted:
19.12.2024
ORCIDS:
* 0000-0003-3189-6690
® 0000-0002-9631-8501
€0000-0003-1863-5955

Evaluation of the alterations in some blood biochemical parameters and minerals during gestation period in Damascus goats

Abstract:

The health of goats can be accurately predicted by examining their mineral and biochemical profiles. Numerous factors, including the
environment, management techniques, gender, age, breed, season, and physiological phases of reproduction, might have an impact on these
profiles. Hence, this study investigated the alterations in the metabolic profile of Damascus goats before pregnancy, during gestational, and
postpartum period. For this purpose, twelve Damascus goats, bearing single fetuses, aged 3-6 years with an average weight of 40-60 kg, selected
from a herd of multiparous goats in which pregnancy was obtained by estrus synchronization, were used in the study. The blood samples of that
goats were collected five times from the jugular vein: before synchronization (BS), during pregnancy [55th (early pregnancy; EP), 95th (mid-
pregnancy; MP), and 135th (late pregnancy; LP) days], and after parturition (PP). In blood samples, AST(SGOT) U/L, GGT U/L, BUN mg/dL, Glucose
mg/dL, Cholesterol mg/dL, Total Protein g/dL, Albumin/dL, Globulin g/dL, Albumin to Globulin ratio, Calcium g/dL, Magnesium g/dL and
Phosphorus g/dL concentrations were measured the evaluation of the metabolic profile. AST levels were found to be higher in all other periods
(early, mid, and late pregnancy and postpartum) except before synchronization. A notable decrease in serum GGT levels after synchronization and
a gradual increase, including during the gestation and postpartum periods, were detected. The different levels of blood urea nitrogen were
determined in all pregnancy periods, with the highest level being detected in the MP period. In the MP period, contrary to other gestation
periods, both glucose and cholesterol levels were observed to be higher. The concentration of blood proteins was observed to be markedly
diminished during the LP period. Serum Ca levels increased in EP compared to BS, while the difference in Ca levels throughout pregnancy did not
change statistically significantly. Serum magnesium levels exhibited a regular increase throughout the course of pregnancy. Serum P levels were
found to be lower during MP. The study results indicated that cholesterol, phosphorus, albumin, and AST are the most noticeably altered
parameters in the mid-pregnancy period, while blood urea nitrogen, glucose, calcium, and magnesium are the parameters more significantly
altered in the postpartum period. Accordingly, it was concluded that monitoring the metabolic profile of pregnant Damascus goats from mid-
pregnancy to the postpartum period may be useful in preventing possible metabolic problems.

Keywords: Damascus Goats; Metabolic Profile; Pregnancy

Sam kegilerinde gebelik siiresince bazi kan biyokimyasal parametreleri ve minerallerindeki degisikliklerin degerlendirilmesi
Ozet:

Kegilerin saghgi, mineral ve biyokimyasal profillerinin incelenmesiyle dogru bir sekilde tahmin edilebilir. Cevre, yonetim teknikleri, cinsiyet, yas, irk,
mevsim ve Ureme surecinin fizyolojik evreleri dahil olmak Uzere ¢ok sayida faktor bu profiller tzerinde etkili olabilir. Bu nedenle, bu ¢alismada
gebelik oncesi, gebelik ve dogum sonrasi dénemlerde $Sam kegilerinde metabolik profildeki degisiklikler arastirildi. Bu amagla galismada, Gstrus
senkronizasyonu ile gebelik elde edilen multipar kegilerden olusan bir siriiden segilen, 3-6 yas arasi, ortalama 40-60 kg agirliginda, tek fotus
taglyan 12 Sam kegisi kullanildi. Kegilerden juguler ven’den senkronizasyondan once, gebelik sirasinda [55. (erken gebelik), 95. (orta gebelik) ve
135. (ge¢ gebelik) giin] ve dogumdan sonra olmak lzere bes kez kan érnekleri alindi. Kan érneklerinde AST(SGOT) U/L, GGT U/L, BUN mg/dL,
Glukoz mg/dL, Kolesterol mg/dL, Toplam Protein g/dL, Albiimin/dL, Globulin g/dL, Albiimin/Globulin orani, Kalsiyum g/dL, Magnezyum g/dL ve
Fosfor g/dL konsantrasyonlari metabolik profilin degerlendirilmesi amaciyla 6lguldi. AST dizeylerinin senkronizasyon 6ncesi harig diger tim
donemlerde (erken, orta, geg gebelik ve dogum sonrasi) daha ytiksek oldugu géruldi. Senkronizasyondan sonra serum GGT duzeylerinde belirgin
bir azalma, gebelik ve dogum sonrasi donemleri de kapsayan kademeli bir artig tespit edildi. Kan tire azotu duizeyleri tim gebelik donemlerinde
farkh duzeylerde saptandi, en yiliksek dizey orta gebelik doneminde tespit edildi. Bu dénemde diger gebelik donemlerinden farkli olarak hem
glukoz hem de kolesterol diizeyi daha yiiksek izlendi. Geg gebelik doneminde kan proteini konsantrasyonunun belirgin olarak azaldig izlendi.
Serum kalsiyum duzeyleri erken gebelikte senkronizasyon oncesine kiyasla artarken, gebelik boyunca kalsiyum dizeyleri arasindaki fark
istatistiksel olarak anlamli bir sekilde degismedi. Serum magnezyum dizeyleri gebelik boyunca dizenli bir artis gésterdi. Serum fosfor diizeylerinin
orta gebelikte daha disuk oldugu bulundu. Calisma sonuglari, kolesterol, fosfor, albiimin ve AST'nin gebelik ortasinda belirgin sekilde degisen
parametreler oldugunu, kan tre azotu, glikoz, kalsiyum ve magnezyumun ise dogum sonrasi donemde daha fazla degisen parametreler oldugunu
gosterdi. Buna gore, gebe Sam kegilerinin metabolik profilinin gebelik ortasindan dogum sonrasi déneme kadar izlenmesinin olasi metabolik
sorunlari 6nlemede yararli olabilecegi kanaatine varildi.

Anahtar kelimeler: Gebelik; Metabolik Profil; Sam Kegileri
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Introduction

S

residues, mostly practiced in rural areas, and also plays an

mall ruminant husbandry is a sector that contributes to
the environment through the consumption of agricultural
important role economically by providing income and
employment (Mansour et al., 2024). Goats are among the
most valuable animals to people all across the world (Bamerny
et al., 2022). The ability of goats to adapt to diverse climatic
conditions in tropical and subtropical regions is a defining
characteristic that enables them to efficiently utilize low-
the

environments (Bamerny et al., 2022; Mansour et al., 2024).

quality forage and thrive in most challenging

Blood biochemical parameters assist in the determination of
energy, protein, enzymatic, hormonal, and mineral profiles, as
well as the objective evaluation of the nutritional status, milk
production, and health status of animals (Waziri et al., 2010;
Rawat et al., 2021). In addition, blood biochemical measures
such as free fatty acids, total serum protein, triglycerides and
urea are useful indicators of an animal's nutritional and health
status (Gupta et al., 2007; Bamerny et al., 2022). Cholesterol
serves a critical metabolic function as a precursor for steroid
hormones, bile acids, and certain vitamins (Abdul-Rahaman et
al., 2019). Moreover, cholesterol is also involved in the
biosynthetic process of progesterone, a hormone produced by
the corpus luteum and placenta that maintains pregnancy
(Abdul-Rahaman et al., 2019).

Numerous stressful situations have been shown to affect
blood biochemical and hematological parameters. These
include nutritional factors, age, gender, breed, housing
conditions, starvation, environmental factors, transportation,
pregnancy, and lactation (Waziri et al., 2010; Rawat et al.,
2021). Previous research on biochemical blood parameters
found alterations in the activity and metabolism of liver
enzymes during lactation and dry periods in ruminants
(Stojevi¢ et al., 2005; Karapehlivan et al., 2007; Bamerny et al.,
2022). In addition, there are studies showing that there are
large variations in biochemical and hematological parameters
among different goat breeds (iriadam, 2007; Njidda et al.,
2013; Al-Bulushi et al., 2017; Saribay et al., 2020; Bamerny et

al., 2022).

Pregnancy and lactation are two important physiological
states that affect metabolic processes in mammals (iriadam,
2007). Nutritional requirements are known to increase in
both, particularly during the late stages of pregnancy and the
early postpartum period (Goff and Horst, 1997). In addition,
eighty percent of the fetal development is completed in the
late stages of pregnancy, resulting in a major increase in
nutritional requirements. Although voluntary feed intake is

Kose et al., 2024
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reduced there is a high protein demand for mammary
development and colostrum production (Bell, 1995). Minerals
play a crucial role in animal nutrition. They have a significant
role in regulating the physiological functions associated with
the postpartum period. It can be hypothesized that the
physiological stage may alter the animal's requirements for
these components. As a result, in response to these crucial
events, alterations in the metabolic profile of animals may
the
parameters in small ruminants (Ahmed et al., 2000; Sobiech et
al., 2008; Allaoua and Mahdi, 2018).

occur, influencing concentration of biochemical

The metabolic profile analysis (MPA) is a quantitative test that
is commonly employed to facilitate the early diagnosis of
several metabolic disorders and to monitor the health status of
animals within a flock (Akkaya et al., 2020). To evaluate MPA,
various blood parameters, including liver enzymes (Aspartate
aminotransferase (AST), Gamma-glutamyl transferase (GGT)),
proteins (Total protein, aloumin, globulin, and ratios), glucose,
cholesterol, blood urea nitrogen (BUN), and minerals (calcium
(Ca), magnesium (Mg), and inorganic phosphorus (P)) can be
measured in goats (Akkaya et al., 2020).

The objective of this study was to evaluate the changes in MPA
in Damascus goats during the pre-pregnancy, early, mid and
late pregnancy and post-partum periods.

Material and Methods
Animals

The study was performed on twelve Damascus goats aged 3-6
years with an average weight of 40-60 kg, selected from a herd
of multiparous goats in which pregnancy was achieved by
estrus synchronisation. The animals were grazed on pasture for
12-14 hours, and no supplementary feeding was administered
to the animals. Clean and fresh water was provided to the
animals daily.

Estrus synchronization and pregnancy diagnosis

Estrus of goats were synchronized during the breeding season
(August) with the intravaginal sponge application containing 60
mg medroxyprogesterone acetate (Esponjavet, Hipra, Spain)
for nine days and intramuscular injection of 0.075 mg d-
cloprostenol (Senkrodin ®, Vetas, Turkey) and 400 IU PMSG
(PMSG-Intervet®, Turkey) on the day of sponge removal. Goats
in standing heat were mated naturally with fertile male goats.
twice by transrectal
the 35th day
transabdominal ultrasonographic examination on the 55th day

Pregnancy diagnosis performed

ultrasonographic examination on and

post-mating. This was performed using a 6-8 MHz probe
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ultrasound device (Falco 100, Pie Medical, Netherlands). The
hairless region above the mammary gland located ventral to
the right fossa paralumbal was chosen for ultrasound imaging
(Ding et al., 1994). Pregnancy results were considered positive
when a fluid-filled uterus, placentoma, moving fetus and
heartbeat were observed together.

Metabolic profile analysis

Following the pregnancy examinations, a total of 12 goats
bearing single fetuses were included in the study. Blood
samples were collected by jugular venipuncture into tubes
containing no  anticoagulant from  goats before
synchronization (BS), [55th

pregnancy; EP), 95th (mid pregnancy; MP), and 135th (late

during pregnancy (early
pregnancy; LP) days], and after parturition (PP). Blood samples
were centrifuged at 3000 rpm for 10 minutes, and sera were
separated. The separated sera were transferred to Eppendorf
tubes and stored in a deep freezer at -20 °C until analysis. AST
(SGOT) U/L, GGT U/L, BUN mg/dL, Glucose mg/dL, Cholesterol
mg/dL, Total Protein g/dL, Aloumin/dL, Globulin g/dL, Aloumin
to Globulin ratio, Calcium g/dL, Magnesium g/dL and
Phosphorus g/dL concentrations were measured from serum
samples of BS, EP, MP, LP and PP days. All measurements
were performed via the automated blood chemistry analyzer
(BT 3000 Plus, Biotecnica Instruments, Italy).

Statistical Analysis

For categorical variables, descriptive statistics were presented

as frequencies and percentages, and for continuous variables,

as arithmetic means and standard errors. The normality
assumption was tested using the Shapiro-Wilk test. Repeated
measures ANOVA test was used to determine the effect of the
gestation period time on selected metabolic profile parameters
in goats. In the analysis of variance for repeated measures, the
univariate (classical analysis of variance-uncorrected results) or
multivariate approach (multivariate approach-corrected
results), the distribution characteristics of the data, Mauchly's
Test of Sphericity result and epsilon value were taken into
consideration (Singh et al., 2013). Analysis of variance with
Bonferroni correction was used for within-group statistical
analysis. P values of less than 0.05 were considered statistically
significant. All statistical analyses were performed in Statistical
Package Program for Social Science (SPSS, version 26.0)

software program for Windows (IBM Corp, Armonk, NY, USA).
Results

The results of the study showed that cholesterol, phosphorus,
albumin and AST were the parameters most significantly
altered in the mid-pregnancy period. Blood urea nitrogen,
glucose, calcium and magnesium were the parameters more
significantly altered in the post-partum period. The alterations
in selected blood serum parameters and minerals during
gestation period were given in Table 1 and illustrated by
Figures 1-5.

Table 1. Seasonal changes in metabolic profile parameters in goats (meanSEM).

Parameters BS EP MP LP PP p*

AST(SGOT) ULt 57.417+2.472°  70.250£2.829°  83.500+2.707  75.333%3.594*°  69.583+3.692% 0.000
GGT u.L? 73.000+2.576°  61.583+3.406°  63.833+2.573%  65.667+2.447°"  70.083+3.401* 0.023
BUN mg.dL™ 6.725+0.496% 9.850+0.732°  15.258+0.645" 4.783+0.367° 18.792+1.057° 0.000
Glucose mg.dL™ 41.167+2.486™  36.250+1.523%  47.417+0.973°®  33.750+2.219% 53.083+2.083° 0.000
Cholesterol mg.dL” 33.917+1.564°°  34.500+1.877%  43.333+2.571°  41.500+1.654°®"  38.583+2.999" 0.013
Total Protein  g.dL™ 7.333+0.166% 7.750+0.188° 7.442+0.118% 6.475+0.146% 6.625+0.205 0.000
Albumin g.dL” 3.81740.067°  4.117+0.099°®  4.083+0.058° 3.517+0.081° 3.408+0.125% 0.000
Globulin g.dL” 3.51740.143% 3.63340.125"  3.358+0.087°°  2.958+0.096 3.21740.144°% 0.000
Alb/Glob 1.109+0.058 1.143+0.036 1.224+0.032 1.198+0.037 1.080£0.058 0.156
Calcium mg.dL™ 10.267+0.167)  10.900£0.278°  10.250+0.228*"  10.825+0.176 8.892+0.648°%* 0.018
Magnesium ~ mg.dL™ 2.308+0.042° 2.71740.085° 3.067+0.058" 3.442+40.097° 2.16740.113% 0.000
Phosphorus ~ mg.dL™ 4.525+0.321° 4.358+0.284™  2.708+0.294d° 3.97540.243* 3.533+0.359 0.000
Ca/Phos 2.429+0.221b®  2.605+0.157°*®  4.250#0.417° 2.83340.171°" 2.673+0.185 0.000

BS: before synchronization, EP: early pregnancy (55" day), MP: mid pregnancy (95th day), LP: late pregnancy (135" day), PP: After parturition.
a,b,c,d,e: defines the difference between the columns at the P<0.05 level.

*Repeated measurement ANOVA was used.
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Discussion

Many analytes are known to undergo significant pre- and

postpartum physiological changes. These changes are
physiological variations and do not always indicate disease
(Tharwat et al., 2015). For example, enzymatic elevations
related to the liver may be observed during lipid metabolism,
which occurs in the liver to provide energy (Tharwat et al.,
2012; Tharwat et al., 2015). Saribay et al (2020) reported that
AST levels in Damascus goats before synchronization and
those carrying single fetus were determined to be 76.9+2.7
and 75.5#3.1 U/L, respectively. In this study, AST levels in
other periods (early, mid-, and late pregnancy and
postpartum), except during the synchronization period were
found to be similar to the results of Saribay et al. (2020), and
were to be higher in these periods, consistent with the study
of Bamerny et al. (2022). Similar to Madan et al., (2020), the
highest level of AST was determined in the mid-pregnancy
period (Table 1 and Figure 1). The activity of this enzyme (AST)
may increase as a result of the essential requirement for
amino acids in milk production during the late period of
pregnancy or due to changes in liver metabolism during the
specified periods (Bamerny et al., 2022). In addition, increased
fetal needs during the period may have also influenced this

result.

Gamma-glutamyl transferase (GGT) is a membrane-associated
enzyme present in cells characterized by elevated secretion or
absorption rates. It is evident that elevated activity is observed
in the majority of parenchymatous organs, including the liver,

spleen, kidneys, pancreas, and intestine (Djuricic et al., 2011).

Alteration of liver enzyme levels during the gestation period

GGT
I AST
100,00

Mean Serum Level UiL
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BS EP (55th day) MP (95th day) LP (135th day)
Period

Error Bars: 95% CI
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Figure 1. Alteration in liver enzymes level
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The regulation of amino acid transport into cells via the Gama-

glutamine cycle is one of the recognized activities of GGT
(Leibova et al., 2016). Although GGT activity can be observed in
several tissues, it is primarily utilized as a serum marker for the
diagnosis of liver disease in animals. Some authors posit that
the enzyme is linked to the metabolism of glutathione, which
plays a significant role in the overall antioxidative state of the
body (Kramer and Hoffmann, 1997; Milinkovié-Tur et al., 2005).
It is uncertain how serum GGT and cellular GGT relate to one
another, however cellular GGT has been shown to be crucial
for antioxidant defense mechanisms (Lim et al., 2004). Besides,
it is informed that doe colostrum contains a substantial
quantity of GGT. The neonatal intestinal wall permits the
passage of colostrum GGT and colostral antibodies into the
plasma (Kramer and Hoffmann, 1997). Tharwat et al., (2015)
report an increase in GGT activity following parturition in
pregnant goats. In this study, a notable decrease in blood
serum GGT levels after synchronization was observed, followed
by a gradual increase throughout the gestation and
postpartum periods. However, the elevation observed in GGT
levels during gestation was not found to be significant.
Conversely, the GGT levels detected in the early pregnancy
period were significantly lower than those measured both
before synchronization and in the postpartum period (Table 1
and Figure 1). The decrease in GGT levels in early pregnancy
may be related to the depletion of body reserves as an
antioxidant response to pregnancy at a cellular level, while the
high levels in the postpartum period may be related to
increased production of colostrum for passive transfer to the
kid.

Alteration of Cholesterol mgl/dL during the gestation period
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Error Bars: 95% CI

Figure 2. Alteration of cholesterol level
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Urea, free fatty acids, triglycerides, and serum total protein
are all blood biochemical indicators that reflect an animal's
nutritional and health state (Gupta et al., 2007; Bamerny et
al., 2022). Alterations observed in urea concentration during
pregnancy in goats are associated with protein catabolism and
amino acid deamination to meet energy requirements (Madan
et al., 2020). The reduction in feed intake resulting from stress
and hormonal alterations during the kidding period may lead
to a decline in blood urea concentrations in goats around the
time of parturition (Madan et al., 2020). In addition, the
authors noted a potential reduction in glomerular filtration
and urea clearance during the late stages of pregnancy
(Rodriguez et al.,, 1996). Nevertheless, it has been reported
that a notable elevation in blood urea nitrogen levels has been
documented in various goat breeds during the postpartum
period (Sadjadian et al., 2013; Madan et al., 2020). Belkacem
et al. (2024) reported that the period when blood urea levels
are highest during pregnancy in Damascus goats is the mid-
gestation period. Idamokoro et al. (2019) revealed that there
may be higher blood urea levels in the postpartum period
compared to the late pregnancy period. On the other hand, a
study reported that urea levels are lower in pregnant goats
than in non-pregnant goats (Abdul-Rahaman et al., 2019). In
this study, different levels of blood urea nitrogen were
determined in all pregnancy periods, with the highest level
being detected in the mid-gestation period (Table 1).

Furthermore, the lowest level was determined in late
pregnancy, and the highest level was also determined in the
postpartum period (Figure 4). Hereby, the study's results
appear to be consistent with those of previous studies. The
occurrence of periodic differences in urea levels during
pregnancy may be associated with protein catabolism and

amino acid deamination, which serve to meet the energy

Alteration of Glucose mg/dL during the gestation period

Mean Glucose mg/dL

EP (55th day) MP (95th day)
Period

Error Bars: 95% CI

LP (135th day) PP

Figure 3. Alteration of glucose level
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requirements at varying levels throughout the gestational

period. Furthermore, the lowest level in late pregnancy may be
attributed to a reduction in feed intake resulting from stress

and hormonal changes that occur close to parturition.

The developing fetus, uterus, and placenta need the energy
provided by direct glucose or glucose derived by hepatic
glycogenolysis and gluconeogenesis from glucose precursors
(Madan et al.,, 2020). It has been reported that the fetus
demands more glucose, and there is an advantageous
connection between the fetal abdomen circumference and
maternal blood glucose levels (Parretti et al., 2001; Madan et
al., 2020). The glucose level in Damascus goats in carrying a
single fetus was detected to be 64.1+ 2.8 mg.dL-1 by Saribay et
al., (2020). Madan et al. (2020) report that the glucose level in
single-fetus-carrying Beetal goats was detected to be lower in
mid-pregnancy (47.03%4.46 mg.dL-1) than
(57.44+2.45 mg.dL-1). Additionally, Bamerny et al.,, (2022)

stated that the level of glucose in pregnant goats was highest

postpartum

during the mid-pregnancy period. In this study, the postpartum
glucose level was significantly higher than that of the late
pregnancy period. Conversely, in the mid-pregnancy period,
contrary to other gestation periods, glucose level was observed
to be higher in goats in this study (Figure 3). The cholesterol
levels of goats exhibit variability based on several factors,
including age, gender, nutritional intake, gestational and
lactation periods, and the transition phase between these
stages (Lashari et al., 2021; Tekeli et al., 2024). Modifications in
lipid metabolism have been identified in the gestation periods
to meet maternal metabolic needs, notably energy
requirements since glucose is used for fetal growth (Pusukuru
et al., 2016; Madan et al., 2020). In a study (Abdul-Rahaman et
al., 2019), cholesterol level was found higher in pregnant goats

than non-pregnant goats. In another study, the cholesterol

Alteration of blood urea nitrogen level during the gestation period
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Figure 4. Alteration of blood urea nitrogen (BUN) level



level in single-fetus-carrying Beetal goats was determined to
be 50.07£3.15 mg.dL-1 in mid-pregnancy period, and to be
39.82+1.88 mg.dL-1 in postpartum (Madan et al.,, 2020).
Bamerny et al. (2022) reported that cholesterol levels in
pregnant goats were the highest during the mid-pregnancy
period, paralleling glucose. In contrast, Shittu et al., (2023)
noted that the highest cholesterol levels in goats during the
gestation period were observed in the mid-pregnancy period,
but this was not the case for glucose levels. In this study, the
highest cholesterol level in Damascus goats was observed
during the mid-pregnancy period, and no notable alterations
in cholesterol levels were observed between mid-pregnancy
and postpartum (Table 1). These parallel changes observed in
both glucose and cholesterol levels, especially in mid-
gestation, may be related to meeting the mother's needs as
well as providing the energy metabolism required for the
development of the fetus. Furthermore, the notable decline in
glucose levels documented in the latter stages of pregnancy in
this study can be attributed to the fact that eighty percent of

fetal development occurs during this period (Bell, 1995).

The accelerated growth of the fetus results in the synthesis of
proteins from amino acids obtained from the mother, thereby
reducing the concentration of total protein in the dam's
bloodstream. This phenomenon contributes to the decline in
total protein concentrations observed during late pregnancy
in small ruminants (Jainudee and Hafez, 1994; Balikc et al,,
2007; Idamokoro et al., 2019). Additionally, it is reported that
the decrease in albumin in humans may be observed during
pregnancy due to either decreased production or increased
elimination in urine in pregnancy (Ogbodo et al., 2012; Akkaya
et al.,, 2020). In their 2015 study, Tharwat and colleagues

Alterations of Total Protein, Albumin, and Globulin levels during the gestation period

Total Protein
I Albumin
10,00 I Globulin

Mean Serum Level gidL

BS EP (55th day)  MP (95th day) LP (135th day) PP
Period

Eror Bars: 95% Cl

Figure 5. Alteration in serum proteins level
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observed an increase in total protein and globulin levels in

goats following parturition, but no change in albumin levels.
Similar findings for serum proteins in goats during the
transition period are also reported by Soares et al., (2018). The
findings of our study indicate that, in the postpartum period,
contrary to the late pregnancy period, there was a numerical
increase in total protein and globulin levels, but not in albumin
levels. However, these changes in the blood proteins did not
reach statistical significance. On the other hand, it has been
observed that the concentration of blood proteins in
pregnancy decreases significantly during the last period of
pregnancy (Table 1 and Figure 5). The observed increase in
total protein levels in the postpartum period may be attributed
to the elevated production of globulins resulting from the
increased colostrum production during the final trimester of
pregnancy. Conversely, the observed decline in protein levels
during the late pregnancy period may be associated with the
accelerated fetal development and the increased energy
demands of the mother.

In addition to releasing hormones like insulin and acting as a
cofactor for enzymes like those in the coagulation cascade,
calcium also acts as an intracellular messenger for nerve
impulse transmission, muscle contraction, blood vessel
constriction and relaxation, among other functions. There is a
greater need for calcium during pregnancy and lactation.
Following delivery, the need for calcium increases quickly,
which is linked to the excretion of significant amounts of this
element through milk (Hisira et al.,, 2013). Processes that
require energy expenditure, such as muscle contraction, blood
clotting, and heart control, directly involve Ca, in addition to P

and Mg, which play an important role in ATP production

Alteration of mineral levels during the gestation period
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Figure 6. Alteration in minerals level
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(Suttle, 2010). that

throughout pregnancy are addressed by the sufficient calcium

The physiological changes occur
and magnesium reserves in the bodies of goats until the 80th
day of pregnancy. These reserves are sufficient to meet the
future development requirements unique to pregnancy
(Harter et al., 2015). In order to accommodate the growing
fetus and placenta, the uterus undergoes a rapid expansion
during the early stages of pregnancy, driven by the
proliferation of blood cells, including hemoglobin and
platelets (Scheaffer et al., 2001). To meet the increased
demand for these minerals, the absorption of Ca and Mg
taken from food increases. Additionally, bone mobilization
increases and provides additional resources. Harter et al.,
(2015) reported a slight increase in serum Ca levels until the
80th day of pregnancy. In their 2020 study, Saribay and
colleagues also demonstrated that the seasons (breeding or
non-breeding) and fecundity influence calcium levels in
Damascus goats. In this study, serum Ca levels increased in
early pregnancy compared to levels measured before
synchronization, while the difference in Ca levels throughout
pregnancy did not change statistically significantly. This result
is compatible with the stable serum Ca levels expected in
women throughout pregnancy (Kovacs, 2001). There are many
studies reporting that blood Ca levels decrease in late
pregnancy (Elias & Shainkin-Kestenbaum, 1990; Azab & Abdel-
Maksoud, 1999; Jacob et al.,, 2002). However, Lincoln and
Lane (1990) indicated that serum Ca concentration remains
stable during pregnancy and decreases a few days after
parturition. Similarly, Soares et al. (2018) reported that the
calcium levels during parturition were lower than those
observed in the late pregnancy period. In this study, serum Ca
levels, which remained stable throughout pregnancy,
including late pregnancy, were observed to decrease rapidly in

the postpartum period.

Mg is required for bone development, numerous biological
activities, and the regulation of enzyme function. The body
requires magnesium, which is known to increase during
pregnancy and lactation (Hisira et al., 2013). Thus, during the
period of intensive lactation, lactating females are at risk of
developing hypomagnesaemia as a result of the significant
quantity of magnesium that is absorbed from dietary sources
and excreted in the urine (Hisira et al., 2013). According to
Yokus and Cakir (2006), cows' magnesium levels decline
during pregnancy and gradually increase throughout lactation.

In contrast, several studies have found that Mg levels in cows

46

peaked at 8 months of pregnancy and then declined
throughout lactation (Jacob et al., 2002; Yildiz et al, 2006).
There are also studies that show that periods do not impact

Mg levels in cows (Kulcu and Yur, 2003) or sheep (Dakka and
Abd EI-Al, 1992). As reported by Vihan and Rai (1987),
prepartum periods had the lowest Mg level, followed by
parturition in sheep; however, there was no significant
difference between prepartum, parturition and postpartum
periods in goats. Conversely, Azab and Abdel-Maksoud (1999)
discovered that in Baladi goats, plasma Mg levels considerably
increased at 4 and 3 weeks before parturition and declined at 2
and 1 weeks prior. The findings of our study indicate that
serum magnesium levels exhibit a regular increase throughout
the course of pregnancy, followed by a decline to levels
observed before synchronization in the postpartum period
(Table 1 and Figure 6). The goats utilized in the study were
lactating at the time of synchronization and dried off in the
final trimester of pregnancy. The highest serum magnesium
levels observed during the LP may be explained by the body's
retention of magnesium, which is required for milk production.
Furthermore, this gradual increase observed during pregnancy
may be associated with the regulatory role of magnesium in
enzymatic activities, which is consistent with the increases in

enzymatic activities observed in this study.

Animals given P-deficient diets rich in Ca may have lower P
absorption due to a decrease in rumen P solubility as well as a
decrease in the availability of dietary P farther down the small
intestine. Milk's P content remains generally stable regardless
of dietary P consumption, making it a primary source of
endogenous P loss (Qureshi and Deeba, 2019). If dietary P
levels are appropriate, the level of dietary calcium (Ca) has no
influence on P absorption. The ideal Ca to P ratio has
traditionally been established as being between 1:1 and 2:1
due to the Ca to P ratio of bones (Qureshi and Deeba, 2019). In
small ruminants, a decline in bone mineralization occurs during
the early stages of lactation, followed by an increase in mineral
content after mid-lactation (Kovacs, 2014; Qureshi and Deeba,
2019). During pregnancy in mammals, plasma calcitriol levels
rise regardless of dietary Ca shortage or PTH levels. Calcitonin
levels rise owing to its synthesis in the mammary gland,
placenta, and thyroid gland. The developing mammary gland
PTHrP, which

mineralization in the fetus (Kovacs, 2014; Qureshi and Deeba,

and placenta create stimulates bone

2019). Prolactin and placental lactogen directly contribute to

increased intestinal calcium absorption when calcitriol is not



present. All of these elements promote bone resorption and
stimulate bone metabolism, particularly in the third trimester
when the growing fetus has the highest mineral deposition
(Qureshi and Deeba, 2019). According to several studies, P
levels in goats at various periods of growth, reproduction,
pregnancy, and lactation did not significantly differ from one
another (Kaushik and Bugalia, 1999; Krajnicakova et al., 2003).
However, some studies have also indicated that the levels of
phosphorus (P) in goats exhibit a marked increase during the
latter stages of pregnancy and the postpartum period (Ahmed
et al., 2000; Tanritanir et al., 2009). Pregnant sheep have been
shown to have a significant decrease in plasma P levels
(Sansom et al., 1982). Glirgdze et al., (2009) reported that
serum P levels in sheep were found to be low enough to be
below the reference range on day 120 of pregnancy. In the
present study, in accordance with Gilirgoze et al., (2009),
serum P levels were found to be considerably low on day 95 of
pregnancy (MP). This significant decrease in serum P levels
may be a result of lactation and dry-off as seen in Mg levels.
Furthermore, the observed alterations in calcium and
phosphorus levels may also be linked to the compensatory
mechanism of metabolism that serves to maintain the Ca/P
ratio (Table 1) in bone mineral balance during pregnancy.
However, since the midterm period of pregnancy also
represents the transition from autumn pasture to winter
pasture, it may also be possible that all minerals are affected

by the feed consumed.

The study results indicated that cholesterol, phosphorus,
albumin, and AST were the parameters most significantly
altered during the mid-pregnancy period, while blood urea
nitrogen, glucose, calcium, and magnesium exhibited the
greatest alterations during the postpartum period. In light of
the results of the study, it was concluded that performing
metabolic profile analysis in pregnant Damascus goats from
the mid-pregnancy period to the postpartum period may be
beneficial in preventing potential metabolic complications.
Furthermore, it should be considered that the amounts of the
metabolites indicated may exhibit dramatic fluctuations that
could be fatal, particularly in multiple pregnancies. So, to
control the serum levels of metabolites that may change
according to the pregnancy period in herds, veterinary
practitioners can also apply different strategies thanks to
metabolic profile analyses, ranging from nutritional changes
to feed additives.
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Mice are preferred in scientific studies due to their small size, easy availability, rapid reproduction, and ability to create new
generations in a short time. Since mice and humans have the same structure in terms of protein and DNA similarity, they are
frequently used as experimental animals. In the studies conducted, specialized mouse breeds with various characteristics have
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Fare sperminin kriyoprezervasyonu

Ozet:

Fareler kiicik yapiya sahip olmalari, kolay temin edilmeleri, hizli Greyebilmeleri ve kisa siirede yeni jenerasyon olusturabilme
ozelliklerinden dolayi bilimsel galismalarda ¢ok fazla tercih edilmektedir. Fareler ile insanlar protein ve DNA benzerligi yoniinden
ayni yapilya sahip olduklarindan deney hayvani olarak siklikla kullanilmaktadir. Yapilan arastirmalarda cesitli ozellikler tasiyan
ozellesmis fare irklar Uretilmistir. Bu fareler baslica; insanlarda genetik hastaliklar, kanser, immiinoloji, asi yapimi gibi alanlarda
hastalik modeli olarak kullaniimaktadirlar. Transgenik ve mutasyon metotlari ile Giretilen mutant fare irklarinin ve nesli tikenmekte
olan birgok hayvan tiriniin genetik kaynaklari kriyoprezervasyon ile korunabilmektedir. Bu amagla birgok tiirler igin sperm
bankalari ve bununla ilgili konsorsiyumlar olusturulmaktadir. Arastirma ve uygulamalar icin degerli genetik 6zelliklere sahip
farelerin genlerini korumak ve artirmak amaciyla sperm kriyoprezervasyonu giinimizde ve gelecekte 6nemli bir genetik yapiy
koruma kaynagi olacaktir. Bu derlemede fare sperminin kriyoprezervasyonu hakkinda bilgiler verilmesi amaglanmistir.
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onemli bir rol oynamaktadir. Fareler genetik arastirmalarda

enetik hastaliklarin tedavisi ve 6nlenmesi konusunda

transgenik deney hayvanlarinin kullanimi aragtirmalarda

siklikla tercih edilen model organizmalardir. Birgok memeli
tlrdnun spermi 1950’ li yillara kadar basariyla dondurulsa da
fare sperminin basarili bir sekilde dondurulmasi ve ¢6zim
sonu canlilik 1990 yilinda rapor edilmistir (Tada ve ark., 1990).
Fare sperminin dondurulmasi konusundaki bu calismalar,
genetik ve biyomedikal arastirmalar igin blylk bir adim
olmustur ve bu yontemler, modern genetik arastirmalarin
temel taslarindan biri haline gelmistir. Son yillarda birgcok
hayvan tirlinin spermi basarili sekilde dondurulmakta, -
196C"  deki
saklanabilmektedir. Hayvan turlerine gore spermatozoonlarin
bir farkliliklar

gostermesine ragmen son 30-40 yilda onemli derecede

sivi azot igerisinde uzun sireli olarak

basaril sekilde kriyoprezervasyonu

standardize edilmistir (Hammerstedt ve ark., 1990).

Gelisen teknikler ile birlikte dondurma ve ¢6zdirme islemleri
sonrasi %50 oranindan daha fazla motilite ve fertilite elde
edilmektedir. Ancak glincel kriyoprezervasyon tekniklerinin

¢ogunun sperm yapisi, fonksiyonu ve fertilite parametreleri

Gzerinde  olumsuz  etkilerinin oldugu bildirilmistir.
Kriyoprezervasyonun akrozom butUnligl ve yapisinda
bozulmaya, hicresel enerji  Uretiminde rol alan

mitokondrilerde bozukluklara, motilitenin diismesine, DNA
hasarina neden olmasindan dolayi sperm hiicrelerinin hayatta
kalma surelerini azalthgi ve fertilite parametrelerini dtstrdigi
rapor edilmistir (Wongtawan ve ark, 2006). Dondurma islemi
soguk stresi nedeniyle hiicre membranindaki fosfolipid
hiicre membran gecirgenligini
2000).

Kriyoprezervasyonun basarisi, kullanilan sulandiricilarin tipi,

yapilarini etkilemekte, ve

fonksiyonunu degistirmektedir (Lessard ve ark,
kriyoprotektan maddeler arasindaki etkilesim, dondurma ve
¢O6zdlirme hizi, hayvanlar arasi bireysel farkliliklar, spermin
baghdir.

sirasinda

depolama sekli gibi bircok unsurlara

Kriyoprezervasyonda sadece dondurma degil
dondurma 6ncesinde yapilan islemlerde de spermde kayiplar
meydana gelmektedir. Motilite spermatozoonlar fertilite
yetenegi hakkindaki en gliclli in vitro veri olmasina karsin
dondurma-¢dzdiirme sonrasi tam olarak glvenilir bir fertilite
1991).

oranlarini

ark.,
fertilite

parametresi degildir (Samper ve

Kriyoprezervasyon islemi sonrasinda
iyilestirmek amaciyla diinya genelinde ve tlkemizde ¢alismalar

hizla devam etmektedir.

Guveng ve Yildiz, 2024
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Kriyoprotektanlar

Kriyoprotektanlar fare sperminin dondurulmasinda kullanilan
dondurma-gézdiirme islemleri sirasinda hiicre ve dokularda
meydana gelebilecek zararlari 6nlemek igin kullanilan kimyasal
ajanlardir.  Genellikle  koruyucu etkilerini  bulunduklar
ortamdaki donmamis fraksiyonu artirip iyon miktarini azaltarak
olustururlar (At ve ark., 1996). Kriyoprotektanlar hicrelerin
dondurulmasi sirasinda meydana gelen soguk soku, hiicre igi
kristal olusumu, ¢o6zilme sirasindaki  dekriztalizasyon
membransal destabilizasyon durumlarina karsi koruyucu etki

gosterir (Bucak ve Tekin, 2007).

Kriyoprezervasyon islemi o©ncesinde sperm kriyoprotektan
maddelerle ekilibrasyona birakilarak, hiicre igi ve hiicre disi
Bu

agirlikta olmalari ve toksik etkilerini ancak belirli dozlarda

dengelenmeleri saglanir. maddelerin dusik molekil

gostermeleri en 6nemli Ozellikleri arasinda gosterilmektedir.
Hicrelerin basarili bir sekilde dondurulmasi igin, suyun ve

kriyoprotektan maddelerin plazma membranindan basit

difizyon ve hizli transtport ozellikte olmasi gerekir. Ayrica
membranlarda tasima isleminde gorevli protein yapida olan su
kanallari  (aquaporin) tespit edilmistir. Bu proteinlerin
sulandiricilara katilmasiyla hiicrelerin soguk zararlarina karsi

dayanikliligi artmaktadir (Edashige ve ark., 2006).

Dusiik molekil agirhgina sahip hicre igerisine girebilen
(internal) kriyoprotektanlar, dimetilstilfoksit (DMSO), propilen
2,3 bltanediol, (EG), 1,2

propanediol ve diger bazi alkoller bu sinifa dahildir (Sagirkaya

glikol, gliserol, etilen glikol
ve ark., 2001). Bu tarz kriyoprotektanlar hicre icerisine girerek
hicre ici buz kristallerinin olusumunu -40C’ye kadar asagi
cekerler ve hem hiicre i¢i hem hiicre disi etki gosterebilirler
(Pickett ve Amann, 1993). Bu tir kriyoprotektanlar donma
sirasinda elektrolit yogunlugunu disirir, dehidrasyonu
dizenleyerek hiicresel yapilari korur ve distk sicakliklarin

olusturdugu ozmotik biizisme oranini azaltirlar.

Hiicre membranindan gecemeyen (eksternal)
kriyoprotektanlar, sivi ve katyonlara karsi membran
gecirgenliginde artis olusturarak ozmotik strese karsi

membranlarda esneklik meydana getirir ve donma-¢éziinme
sirasinda olusan lipit peroksidasyonunu dusirir. Eksternal
kriyoprotektanlar, sakkaritler ve makromolekiiller olmak lzere
iki gruba ayrilir. Bu kriyoprotektanlar hiicre disi ortamdaki
ozmotik basinci ylikselterek suyun spermatozoon icerisinden

disari dogru c¢ikmasina neden olur, bu olayin hiicre ici buz

Antakya Vet. Bil. Derg/ J. Antakya Vet. Sci. (2024): 3(2), 50-57.



kristallerinin olusumu engelleyerek fiziksel zararlari onledigi

disindlmektedir (Steinmann, 1996).

Makromolekiillerden en 6nemlisi olan BSA (bovine serum

alblimin)’nin  membranlar  Gzerinde  koruyucu etkisi

bulunmaktadir. Hiicre membraninda bulunan kolesteroliin
akmasini onleyerek ve antioksidan ozelligi ile dondurma-
¢O6zdirme esnasinda agiga c¢ikan serbest radikalleri elimine

ederek etki gosterirler (De Leeuw ve ark., 1993).

Glukoz, raffinoz, siikroz ve trehaloz sakkaritlere o6rnektir.
Sakkaritler hiicrelerde dehidrasyon olusturarak intraselliler
kristalizasyonu, membranlardaki fosfolipit yapilarla bir araya
gelerek membran hasarini ve ¢dziinme sirasinda olusabilecek
ozmotik sismeyi 6nlemektedir (Rudolph ve Crowe, 1985).
Dondurma-¢ézdiirme sonrasi daha iyi sonuglar elde etmek
amaciyla yumurta sarisi, glisin, sitrat gibi kriyoprotektanlar da

soliisyonlara katilmaktadir.

Hem internal hem eksternal kriyoprotektanlarin

bildirilmistir. Bu

zararlar ozmotik basing kaynakli olusan fiziksel hasarlar veya

spermatazoonlara bazi zararlar verdigi

hicresel yapilarin bozukluklarindan olusur

(Wowk ve ark., 2000).

biyokimyasal

Nakagata ve ark. (2000) ¢alismalarinda kullanilan %18 raffinoz

ve %3 vyagsiz sut tozu genellikle fare sperminin
dondurulmasinda kullaniimaktadir.

Kriyoprezervasyon Mekanizmasi ve Kriyohasar
Kriyoprezervasyon  esnasinda  ekstraselliler  soltisyon/

medyum -5°C ila -100°C’'de kendiliginden veya etkime yoluyla

kristallesirken, intraselliler soliisyon hicre membraninin
etkisiyle hentiz donmamistir. Ekstraselliiler kismin buzlasmasi
ortamda bulunan

sebebiyle bu maddelerin  yogunlugu

artmaktadir. Bu durum hiicre i¢ci ve disindaki kimyasal
maddelerde yogunluk farkinin olusmasina sebep olur. Olusan
farkh denge ve yapi sebebiyle hiicre igindeki bir miktar sivinin
disari ¢cikmasi ile hiicre icerisinde yogunluk artisi meydana gelir
ve sonrasinda hicre igerisinde de buz kristalleri olusmaya
baslar. Hicrelerin dondurulmasi sirasinda meydana gelen bu
olusumlar ¢ozdlirme esnasinda da (ters yonde dekristalizasyon

halinde) meydana gelir (Mazur, 1990).
Kriyohasar

Kriyohasar fare sperminin dondurulmasi ve saklanmasinda
karsilasilan énemli sorunlardan biri olup, bu hasarin en aza

indirilmesi icin uygun kriyoprotektanlarin ve dondurma

protokollerinin  uygulanmasi  6nemlidir. Sogutma zarar
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(kriyohasar) soguk soku, hiperozmotik stres, ozmotik biizlisme-

sisme gibi sebepler sonucu meydana gelmektedir. Soguk
sokuna maruz kalan hiicrelerde olusan zararlar, intraseluler
dehidrasyon, membran yapisinda bulunan lipit ve proteinlerde
denatiirasyon, akrozomal enzimlerin salinimi, spermde motilite
kaybi ve dairesel hareket, hiicre ve endoplazmik retikulumda
ozmotik sisme olarak siralanabilir (Curry ve Watson, 1994; Sing
ve ark., 1996; Watson 1995; Watson 2000; Woods ve ark.,
2000). Bu zararli etkiler sonucunda hiicrelerde serbest radikal
maddelerin olusumu, ATP sentezinde problemler, apoptozis,
polispermi,

tetraploidi ve en nihayetinde fertilite kaybi

olusmaktadir (Shaw ve ark., 2000).
Kristal olusumu

Fare sperminin kriyoprezervasyonu sirasinda olusan buz
kristalleri spermatozoonlarin canhhgini ve kalitesini olumsuz
etkileyebilmektedir.

Kristallesme endotermik silire¢ olup,

sivilardaki kristallesme esnasinda ortamdaki donamamis
fraksiyonun fiziksel 6zelligi degismekte, kristallesme sonucunda
aciga cikan gaz ortam vizkozitesini yukseltmekte ve pH
degisikliklerine sebep olmaktadir. Kristallesmenin olusturdugu
stres, hilicrelerde ozmotik bliziismeye ve membranlardaki lipit
yapisinda degisikliklere sebep olmaktir (Watson, 1995; Woods,

2000).
Ozmotik stres ve ozmotik sisme

Donma sirecinin basarisini  etkileyen en ©6nemli faktor
hiicrelerde olusan ozmotik strestir. Ozmotik stres hiicre ici ve
hiicre disi ortamdaki ozmotik degisiklikler sonucu olusmaktadir.
Bu farkhligin hesaplanmasi, hiicrelerden uzaklastirilacak suyun
oranini belirlemede, uzaklastirilacak su orani da ortama ilave
edilecek kriyoprotektan maddelerin yogunlugu ile iliskilidir
1994).

bulunduklari ortami hipermozmotik hale getirmekte, hiicre

(Curry ve Watson, Kriyoprotektan maddeler

icerisine  girdiklerinde hiicrelerde dehidrasyona neden
olmaktadir. Bu maddeler ortamdan uzaklastirildiginda hiicreler
tekrar siserek izoozmotik basinca ulasmaktadir (Woelders,
1997). Ozmotik basing degisimleri kritik noktalar astiginda,
hiperozmosize bagh olarak donlisimi olmayan bir membran
yikimi olusturur. Hicrelerde kiglk porlarin olmasi, potasyum
ve sodyum iyonlarinin giris-gikislarini saglayarak, hiicrenin
hipoozmotik stres ve kolloidal ozmotik hemolize daha duyarli
hale getirir. Bu olumsuz durumu 6nlemek igin kriyoprotektanlar
ortama kademeli olarak ilave edilmeli ve hiicrelerin eksternal
kriyoprotektan iceren sivilarla muamele edilmesi
gerekmektedir (Gao ve ark., 1993; Kasai, 2002; Pedro ve ark.,

1997).



Fare Sperminin Dondurulmasi
Fare Sperm Morfolojisi

Kemirgenlerde spermatozoonlarin in vitro 6zellikleri,

spermatozoona ait membran lipid igerigi ve bilesimindeki
farkliliklardan

spermatozoonlarindan kismen farkhdir (Parks ve Lynch, 1992).

biyokimyasal oturu diger memeli

Kemirgenlerin spermatozoonlari morfolojik olarak diger
memelilere kiyasla kanca benzeri bir bas, daha uzun bir orta
kisim ve kuyruk yapisina sahiptir (Sekil 1) (Cardullo ve Baltz,
1991). Santrifiij, pH, viskozite, ozmotik stres gibi bir takim
cevre degisikliklerine karsl son derece hassastir ve bu nedenle
kriyoprezervasyonu diger memeli spermatozoonlarindan daha
zor oldugu kanitlanmistir (Varisli ve ark., 2009; Nakatsukasa ve

ark., 2003; Chulavatnatol, 1982; Si ve ark., 2006).
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Sekil 1. Fare Spermatozoon Anatomisi (Darszon ve ark., 2002)
Farelerden Sperm Alinmasi
Farelerden sperm 3 farklh y6ntemle alinmaktadir. Bu

yontemler, disi genital kanaldan alinmasi, elektroejekilasyon
yontemiyle alinmasi ve kauda epididimisten alinmasi olarak

siralanabilir.

Disi genital kanaldan spermin alinmasi yonteminde, erkek ve
disi fareler ayni kafese konulur ve ciftlesmeleri icin beklenir,
ciftlesme olup olmadiginin tespiti amaciyla vaginal tikag
kontroll yapilir. Diside vaginal tikag tespit edildikten sonra
servikal dislokasyon ile otenazi yapilir. Ardindan laparotomi
uygulanarak genital organlar disari alinir. Bir tanesi ovaryumlar
ile uterus arasina digeri vaginal tikacin hemen kranialine
olmak (izere iki ligatlir atilir. Ligatirler arasinda kalan genital
organlar bir makas yardimiyla disari alinarak uygun bir
soliisyonla yikanir ve sperm steril bir tipe alinir (Songsasen ve
Leibo, 1998).

Guveng ve Yildiz, 2024
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Elektroejekulator yardimiyla sperm alma ydnteminde, erkek

farelerin rektumunda bulunan gaita masaj yontemiyle

bosaltildiktan sonra uygun ebatlardaki prob serum fizyolojik ile
Belli

gonderilen elektriksel uyarim ejakiilasyonu tesvik eder ve

kayganlastirilarak  rektuma  yerlestirilir. araliklarla
sonrasinda sperm 25 pllik kapillar pipete alinir. Sperm

alindiktan  sonra  Uretranin  vezikiler bez salgilariyla
kapanmasini engellemek igin glans penisteki koagulim forseps
yardimiyla temizlenir (Anderson ve ark., 1983; Tecirlioglu ve

ark., 2002).

Fare oldukten sonra kauda epididimisten sperm alinmasinda
erkek fareler servikal dislokasyon yontemiyle oldurtlir. Daha
sonra abdomen laparoskopisiyle genital organlar disari ¢ikartilir
ve yag dokularindan arindirilarak kauda epididimisler ayirt
edilir. Alinan kauda epididimisler uygun bir sperm medyumu
icerisine alinarak cerrahi makas yardimiyla en az bes yerinden
kesilerek spermin medyum icerisine dagilmasi saglanir. Son
olarak epididimis parcalari medyum igerisinden uzaklastirilarak

sperm siispansiyonu elde edilmis olur (Akman, 2007).

Farelerde in vitro deneylerde ejakiilat yerine epididimal sperm
kullanilmaktadir. Ejakile edilmis fare sperminin toplanmasi,
epididimal sperm elde etmekten ¢ok daha zor ve pahahdir (Li
ve ark, 2015). Ayrica, cesitli memeli tlrlerinde suni vajen ve
halde

farelerde sperm toplamak igin uygun bir suni vajen yoktur ve

elektroejakiilasyon yéntemiyle sperm toplanabildigi

elektroejakilasyon yontemiyle elde edilen spermin fertilite
oranlari distktur (Tecirlioglu ve ark., 2002; Li ve ark, 2016).
Epididimal fare spermi motilite, kapasitasyon, akrozom
reaksiyonu ve oositle fertilizasyon kabiliyetine sahiptir (Chang,
1984). Boylece kauda epididimisten elde edilen fare sperminin,

olgun sperm ile ayni islevlere sahip oldugu gorilmektedir.
Fare Sperminin Dondurulmasi

Fare spermi, dondurma asamalari sirasinda meydana gelecek
hasarlar yoninden diger evcil hayvanlarinin spermine gore
daha hassastir (Agca ve ark., 2003) Bu hassas yonleri,
dondurma sirasinda olusan serbest oksijen radikallerine, soguk
sokuna, santrifij, pipetleme, karnistirma gibi mekanik stres
faktorlerine karsi duyarl olmalari, spermatozoon bas kisminin
diger tirlerden farklilik gdstermesi, zayif membran yapisina
sahip olmalarindan dolayr ortamdaki ozmotik basing
degisikliklerini tolere edebilme glglerinin sinirh olmasi olarak

sayllabilir (Noiles ve ark., 1997; Songsasen ve Leibo, 1997;

Antakya Vet. Bil. Derg/ J. Antakya Vet. Sci. (2024): 3(2), 50-57.



Storey ve ark., 1998; Katkov ve ark., 1998; Dewit ve ark .,2000;
Koshimoto ve ark., 2000; Koshimoto ve Mazur., 2002). Fare
sperminin cesitli biyolojik ozellikleri nedeniyle
kriyoprotektanlarin dondurma medyumuna eklenmesi (CPA),
sperm membraninin ozmotik basing degisimlerine karsi
tepkisini degistirir ve plazma membran bitinlGgi olumsuz
etkilenir. Dondurulan spermin

¢Ozdurilmesi ve

kriyoprotektanin ortamdan uzaklastiriimasi slrecinde de

olusan ozmotik basing degisiklikleri plazma membran
batinliginde bozukluklara sebep olmaktadir. Bu sirecte
dogru kriyoprotektan kullanimi ve uygun ¢06zdirme
protokollerinin uygulanmasi, sperm hiicrelerinin canliligini ve
fonksiyonlarini korumak igin kritik Gneme sahiptir (Songsasen

ve Leibo, 1997; Koshimoto ve Mazur, 2002).

Fare sperminin dondurulmasinda farenin genetik kokeni
etkilidir. inbred tiirlerin spermi outbred tiirlerin spermine gore
¢6zUm sonrasinda daha disik canhliga sahiptir. Kawase ve
(2004) yaptigi
sperm ile IVF yapilmis, outbred tiirlerde daha yiksek gebelik

ark. calismada dondurulmus ¢ozdirilmis

oranlari elde edilmistir.

Fare sperminin dondurulmasinda glinimiize kadar birgok
yontem ve hiicre ici ve hiicre disi birgok kriyoprotektan farkli
calismalarda denenmistir. Diger memeli tirlerinden farkl
olarak Raffinoz/ Yagsiz Stt Tozu sulandiricisi epididimal fare
sperminin dondurulmasinda 200C/ dk hizinda en iyi sonuglari
verdigi birgcok calismaci tarafindan gosterilmistir (Sztein ve
ark., 2001; Nakagata ve ark., 2000; Tada ve ark., 1993; Tada ve
ark., 1990; Thornton ve ark., 1999).

Takeo ve Nakagata’ nin (2010) yaptigi calisma, farelerde
kriyoprezervasyonun basarili bir sekilde uygulanmasi igin

gereken teknik ayrintilara isik tutar (Sekil 2).

Fare sperminin kriyoprezervasyonu (izerine son bes vyilda

yapilan bazi calismalarin 6zetleri Tablo 1'de sunulmustur.
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(c) Sivi azot tankindaki sperm siispansiyonu _ o Motil sperm O
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(h) Spermin toplanmasi

(d) Numunelerin dondurulmasi

|

LN,

(e)Numunelerin siv1 azot tankinda saklanmasi

Sekil 2: Sekilde, Takeo ve Nakagata’nin (2010) fare sperminin kriyoprezervas-
yon ve in vitro fertilizasyonu (IVF) sematik anlatimi a) Kauda epididimislerin
toplanmasi b) Epididimislerin 120 uL koruyucu ajan (CPA) igerisine alinarak
makasla pargalanmasi c) Hazirlanan sperm suspansiyonunun alikotlara boliine-
rek 0,25 ml’lik payetlere aktariimasi d) Payetlerin 10 dakika boyunca sivi azot
(LN,) buharinda sogutulup ardindan sivi azot tankina daldiriimasi e) Orneklerin
sivi azot tankinda stiresiz olarak saklanmasi f) Depolanan 6rneklerin tanktan
alinip 37 °C'de 10 dakika boyunca su banyosunda g¢ozdirilmesi g) 10 pL sperm
suspansiyonunun, 90pL’lik Metilb-B-Siklodekstrin (MBCD) katilmis bir modifiye
edilmis Krebs-Ringer bikarbonat soltisyonu (THY) medyumu ile 37 °C'de 30
saniye inklibe edilmesi h) Motil ve motil olmayan spermatozoonlarin ayrilmasi
ve motil spermatazoonlarin toplanmasi 1) Toplanan Sperm suispansiyonunun,
kumulus-oosit kompleksleri (KOK) ile birlikte 90 uL HTF (human tubal fluid)
sollisyonunda 5-6 saat boyunca inklibe edilmesi ve déllenmenin sekillenmesi

(IVF; In vitro fertilizasyon)



Tablo 1. Fare Sperminin Kriyoprezervasyonu Uzerine Son 5 Yilda Yapilmis Bazi Onemli Calismalar

ARASTIRMACI YIL ARASTIRMANIN AMACI SULANDIRICI SONUC
Fare sperminin dondurulmasinda Sonug olarak L-Karnitinin oksidatif stresin
sulandiriciya  L-Karnitin  ilavesinin %18 raffinoz+%3 yagsiz st zararli etkilerinin azalttigindan sperm
. ¢6zdirme sonrasi akrozom ve tozu iceren sperm kalite parametrelerini artirdig, 5mM L-
Rezaei ve ark. 2020 . e o o . e ey
kromatin bUtlnligl, oksidatif stres sulandiricisina 2.5 ve 5mM  Karnitinin kromatin bitinlGgld agisindan
ve apoptoz Uzerindeki etkisinin L-Karnitin daha iyi sonuglar verdigini rapor
arastiriimasi etmislerdir.
Kauda epididimisten alinan 6rneklerin %
20 raffinoz sollisyonunda, -80 °C de, 1 ay
%51, 3 ay bekletilmesi halinde %25
Fare sperminin kolay ve hizh sekilde fertilizasyon yeteneklerinin  oldugunu
Mochida ve ark. 2021 %20 raffinoz sollisyonu buda dinyanin her vyerindeki ylksek
dondurulmasi S .
genetik ozelliklere sahip fare depolarinin
acil  durumlara karsi gegici olarak
korunabilecek bir metod oldugunu
bildirmislerdir.
%18 raffinoz+%3 yagsiz sit Fare sperm sulandiricisina 10 mM L-
tozu iceren sperm Glutamin ilavesinin spermatolojik
Fare  sEmodll Mondurulabilirilig sulandiricisina Ferulik asit oOzellikler Uzerinde olumlu etkilerinin
. . . . (0,1mM, 1 mM ve 10 mM), oldugu, Ferulik asit ilavesinin sperm kalite
Yildiz ve Kogak 2023  zerine Ferulik asit, Triptofan ve L- - . . .
Glutamin’ in etkisi Triptofan (5 mM, 25 mM parametrelerine olumlu etki yapmadig
ve 50 mM) ve L-Glutaminin hatta 10 mM Ferulik asitin toksik etki
(10 mM, 50 mM ve 100 vyaptig ve Triptofan ilavesinin olumlu etki
mM) yapmadigini bildirmislerdir.
Sulandirictya %2.5 LDL ilavesinin
dondurma sonrasi spermatolojik kalite
Fare sperm sulandiricisina disik %18 raffinoz , % 3 yagsiz parametrelerini iyilestirdigi ve fare
yogunluklu lipoprotein ilavesinin st icerisine farkli  sperminin dondurulmasi ve
Yildiz ve Erol 2024  dondurma ¢ozdirme sonrasi sperm konsantrasyonlarda LDL (% korunmasinda daha ylksek oranda soguk
kalitesi ve nlkleer DNA kalitesi 2.5, %5.0, %7.5, %10) sokuna karsi koruyucu etki gosterdigi igin

Gizerine etkisi

kullanilabilecegi sonucuna varilmistir.

Sonug ve Oneri

Sperm, embriyo, kan ve doku gibi fare materyallerinin
dondurulmus olarak stoklanmasi ve tasinmasi, canli hayvan
sevkiyatina kiyasla etik ve lojistik agidan daha avantajhidir.
Spermin dondurularak sevk edilmesi hayvan refahi sorunlarini
en aza indirir ve canli hayvan tasimaciligi ile ilgili gimrik
diizenlemelerini kolaylastirir (Raspa ve ark., 2017). Fare sperm
-196°C sicaklikta

arsivlenmesi geleneksel bir yontem haline gelmistir. Ancak

ve embriyolarinin sivi azot igerisinde

gelisen dondurma ve ¢ozdiirme protokollerinin uygulanmasi
nedeniyle spermin dondurulmasi daha kullanish bir alternatif

olarak ortaya ¢ikmaktadir. Ayrica dondurulmus sperm

dondurulmus embriyoya kiyasla dondurma sonrasindaki

sicakhk degisimlerine daha az duyarlidir. Fare sperminin

islenmesi ve uzun sireli saklanmasi alaninda yapilan

arastirmalar hala devam etmektedir. Arastirma ve uygulamalar

icin degerli genetik ozelliklere
Guveng ve Yildiz, 2024

sahip farelerin genetik

kaynaklarini korumak ve genetik kapasitesini artirmak
amaciyla sperm kriyoprezervasyonu ginimizde ve gelecekte
onemli bir genetik yapiyl koruma kaynagi olacaktir. Bu alanda

daha ¢ok calismaya ihtiya¢ duyulmaktadir.

Rat

Kriyoprezervasyonu’ isimli doktora seminerinden Uretilmistir.

Tegsekkiir: Bu derleme ‘Fare ve Spermasinin

Mali Destek: Bu bir

kurulusundan/sektérinden hibe/destek almamistir.

calisma  herhangi finansman

Etik Beyani: Bu calismanin yapilmasinda Hayvan Deneyleri
Yerel Etik Kurul (HADYEK) izin Belgesi gerekmemektedir.

Cikar Yazarlar  arasinda

bulunmamaktadir.

Catigmasi: ctkar  gatismasi

Yazar Katkilari: Tim yazarlar derleme galismasinin yazilmasi ve
diizenlenmesinde esit oranda katkida bulunmuslardir.
Antakya Vet. Bil. Derg/ J. Antakya Vet. Sci. (2024): 3(2), 50-57.
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Kopeklerde hemogram parametrelerinin davranis tizerine etkisi

Ozet:

ilk evcil hayvanlar arasinda bulunan képekler Canidae ailesinin bir Gyesidir. insanlar ile kurduklari olaganiistii bag ve koruma
ozelliklerinin Gist diizeyde olmasi sebebi ile en ¢ok tercih edilen pet hayvanidir. Diger canlilarda oldugu gibi kdpeklerinde kendine
6zgu davranislari vardir. Bir tir igerisinde bulunan irklarda farkli davraniglar sergileyebilirler. Beslenme, uyuma, dinlenme,
lireme, sahiplenme ve sosyallesme gibi normal, hirlama, i1sirma, havlama gibi anormal davranislar gosterilebilirler. Anormal
davraniglarin ortaya g¢ikmasi bircok sebebe baghdir. Bakteriyel, viral ve paraziter enfeksiyonlar bu sebepler arasindadir.
Enfeksiyonlarin hemogram degerleri ile belirlenmesi teshis ve tedavi igin ¢ok énemlidir. Bu galismada, hemogram degerlerinin
artmasi ya da azalmasi durumunda meydana gelen davranis degisiklikleri incelenecektir.
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Giris

K o6pegin Tarihgesi

Kopekler, Canidae familyasina (ailesi) ait olan birbirinden

degisik viicut yapisi ve boyutlara sahip, 400’ln lizerinde
gesitli irki kapsayan, evcil, etobur memeli hayvanlardir. ilk evcil
(C
kurtlardan (Canis lupus) evrimlesmislerdir (Wang ve Richard,
2010).

hayvanlar kopeklerdir. Kopekler lupus  familiaris),

Paleontoloji ve arkeoloji arastirmalarina gore Canidae
familyasina ait 36 tir oldugu bilinmektedir. Bu tilrler arasinda
kurtlar, kopekler, tilkiler ve ¢akallar yer almaktadir. Bunun yani
sira bunlarin ortak atasinin (Miacidis) yaklasik 60 milyon yil
onceye dayandigl disinilmektedir. Miacidisler, kisa boylu,
uzun yapil, bacaklari kisa, kulaklari dik, uzun kuyruklu, agacta
yasayan, gelincik ve sansara benzeyen etcil hayvanlardir.
Miacidis

evrimlesmesi

Kopek tirlerinin, olarak bilinen bu hayvanin

Cynodictis’e sonucu ortaya cikng
varsayllmaktadir. Cynodictis zamanla evrimleserek Afrika ve
Avrasya’da 2 cins ortaya c¢ikmistir. Avrasya’daki adina
Tomarctus denilen bu cinsin kurtlar, kopekler ve tilkilerin

oncusu oldugu bilinmektedir (Coppinger, 2001; Klein, 2016).

Yaklasik 13 bin yil dnce képekler insanlarin av arkadasi, dostu
ve koruyucusu olmustur. Képek tirlerinin farkh gereksinimler
icin evrimlesmesinde ve farkli kopek tirlerinin ortaya
cikmasinda insanlarin énemli rolii vardir. Ornegin; 8 bin yil
once evcillestirilen ciftlik hayvanlarina ¢obanlik yapmasi icin
képekler kullaniimistir. ilk képek tiirii keskin gériis ve koku
alma yetenegine sahip av képekleridir. Antik Misir'da kdpekler
kutsal sayilirken, giinimizde bekgi, yik hayvani, ev arkadasi,
arama — kurtarma ve yenilebilen hayvan olarak bircok amagla
yetistiriimektedir (Wingfield-Hayes, 2002).

kopeklerin Asya’nin dogusu ile
farkh

duslnllmektedir. Genetik veriler incelendiginde kopeklerin

Arastirmalara gore, evcil

Avrupa olmak (izere 2 bolgede evcillestirildigi

evcillestirilmesinin 19 bin yil 6nce Avrupa’da basladigi gorusi

savunulmustur. Asya’nin dogusunda evcillestirilen képeklerin

Biyolojik siniflandirma

Alem: Animalia
Sube: Chordata
Sinif: Mammalia
Takim: Carnivora
Familya: Canidae
Oymak: Canini

Alt oymak: Canina

Cins: Canis

Tir: C. lupus

Alt tir: C. I. familiaris
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ise ortalama 10 bin yil 6nce Bat'ya getirilerek Avrupali
kopeklerin yerine gectigi soylenmistir (Winter, 2013; Kartal,
2016).

Davranisin Tarihgesi

Canlilarin gevrelerinden gelen etkilere karsi sergiledikleri
tepkiler butiiniine davranis denir. Davranis biliminin tarihgesi
heniliz tam olarak bilinmemektedir. Davranislar incelenirken
karsilastirmali davranis bilimi olan etolojiden yararlaniimistir.
19. yuzyihn baslarinda insanlar hayvan davranislarini merak
etmeye baslamislar fakat kapsamli c¢alismalar 1950’lerden
kadar

bilinmemesi ve incelenmemesi, insan davranislarini arastirmak

sonra yapilmigstir. Hayvan davraniglarinin  yeteri
icin harcanan zamandan kaynakhdir. Bu sebeple, hayvan

davranislarinin  insan davranislari ile benzer olabilecegi
duslnulerek, kolay bir ¢ozim bulunmustur (Savas ve Yurtman,
2008). Davranislarin hayvanlarin refah seviyeleri ve hayatta
kalma surelerini etkiledigini savunan ilk kisi Charles Darwin
olarak kabul edilir. Conrad Lorenz, Nicolaas Tinbergen ve Carl
woon Frisch yaptiklari davranis calismalari ile etoloji bilimine
yon vererek 1973 yilinda tip ve fizyoloji Nobel 6dilini ortak
olarak almislardir (Todes, 2003). Hayvanlar bir takim sebeplerle
evcillestirilmis, daha iyi irklar elde etmek igin seleksiyona
ugramislardir. Boylece, daha kaliteli irklardan, daha fazla fayda
saglanmistir. Bu nedenle, hayvanlarla insanlar arasindaki
etkilesime onem verilerek, hayvan davranislari incelenmistir
(Paksoy, 2024). idrar, kan ve ter gibi viicut sivilarinin davranisin
olugsmasinda etkili oldugu bilinmektedir. Bagka bir deyisle
endokrin ve sinir sistemi is birligi icinde calisarak davranislari
yansitir (Ozdin ve Mundan, 2018). Sinir sistemi ve biyokimyasal
analizler  incelenerek normal

hayvanlarin davranislari

belirlenebilir. Normal davranislarin belirlenmesi, hayvanda
meydana gelen anormal davranisin kisa sirede fark edilerek
kolayca tedavi olmasini saglar. Beden sivilari bir takim
hastaliklara bagl olarak degisiklige ugrar. Bu degisiklikler,
hekimler icin ¢ok dnemli parametrelerdir (Ozdin ve Mundan,
2018). Metabolizmadaki

edilmesi ve problemin teshis edilmesi, laboratuvar ¢alismalari

biyokimyasal degisikliklerin takip
sayesinde olur. Bu degisimler hayvanlarin davranislari ile ilgili

bilgilere ulasilmasini saglar (S6nmez, 2013).

Hayvanlarin etkilere karsi verdigi tepkiler davranis gibi gozle
gorilebilen viicut hareketleri formunda ya da duygu ve
duslinceler gibi goézle gorilemeyen formlarda da olabilir.
bilimi ve Olgllebilir

Psikoloji canhlarin gozle gorilebilir

davranislarini inceler. Bu bilim dali endokrinolojik testlerin
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sonucunu inceleyerek, ruhsal tepkiler gibi anormal davranislari

da inceler. Bu davranislar incelenirken higcbir davranis tek
basina incelenmez, canhdaki davranislar bir biitiin olarak ele
alinir (Noyan, 2007).

Normal davranislar; hayvanlarin rutin olarak yagamsal

faaliyetlerini gergeklestirmek icin sergiledikleri davranislardir.
Beslenme, avlanma, uyuma, dinlenme, Ureme, analk,
sosyallesme ve oyun oynama normal davranislara 6rnek

gosterilebilir (Paksoy ve Arslan, 2023).

Hayvanlarin bir takim hastallk ya da rahatsizliklar sonucu

sergiledikleri normal olmayan davraniglara ise anormal
davraniglar denir. Isirma, hirlama (Sekil 1), dis gosterme,
tekme atma, saldirganhk, korku, asiri havlama, tirmalama ve
kendi

gosterilebilir (Paksoy ve Girle Albayrak, 2023).

etrafinda dénme anormal davraniglara ornek

Sekil-1. Hirlayan kdpek anormal davranisi

Képeklerde Hemogram Degerlerinin Tarihgesi

Kan hucreleri sayimi 17. ylizyillda Leeuwenhoek’un mikroskobu
kesfi ile baslamis ve 1950’lere kadar sirmistir (Aydogdu,
2002). 1950 vyilinda, ilk kez l6kosit ve eritrositlerin sayimini
yapabilen bir alet Wallace Coulter tarafindan gelistirilmistir
(ilchz, 2001).

calismalar ise 20. yuzyil ile baslamis, zaman igerisinde gelismis

Hayvanlar Uzerinde kan tahlilleri ile ilgili
ve dlinya capinda rutin olarak yapilir hale gelmistir (Alpan ve
Ertugrul 1991). Hemogram degerleri, uzun vyillardan beri
veteriner hekimlikte yaygin olarak kullanilan tetkiklerden
birisidir. hekimlikte,

bakteri, virlis ve parazitlerin hayvanlarda neden oldugu

Veteriner hematolojik muayeneler;
hastaliklarin erken teshisi, etiyolojisi, prognozu ve uygulanan
tedavinin gidisati hakkinda bilgi vermesi bakimindan énemli bir
Olglttlr. Veteriner hekimler anamnez ve fiziki muayene ile
hakkinda fikirler de

hastaliklarinin kesin tanisinda laboratuvar testlerine ihtiyag

hastaliklar onemli edinse kan
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vardir. Literatiirde (PubMed) kdpek kanti ile ilgili ilk yayin Busch
ve Van Bergen (1902) tarafindan yayinlanmistir. Bunun yani
sira képeklerin hemogram degerleri ile ilgili ilk galismaya 1957
yilinda  rastlanmistir.  Zamanla

teknolojideki  gelismeler

dogrultusunda otomatik hemogram cihazlari gelistirilmistir.
Képeklerde Normal Hemogram Degerleri

Hemogram ve biyokimya parametrelerinin degerlendirilmesi
hayvanlarda gorilen klinik bulgularin teshisi ve tedavisinde
veteriner hekimlere yol gosterdigi icin cok dnemlidir. (Ogbu ve
2021).  Klinik

uygulanmasi ve sonuglarin okunmasi ile ilgilenen bir is dahdir.

ark., biyokimya, biyokimyasal testlerin

Gunumuzde teshis ve tedavinin degerlendiriimesi ile karar

verilmesini laboratuvar %65 oraninda etkiler

(S6nmez, 2013).

sonuglari

Hayvanlarda kan degerleri tir, yas, irk, cinsiyet, mevsim,
yetersiz beslenme, hastaliklar ve c¢evre kosullarina goére
degisebilmektedir. Arastirmalara gore, farkh irk koépeklerde
vicutta dolasan kan hacmindeki ortalama alyuvar sayisi genel
olarak birbirine yakindir. Geng¢ hayvanlar yash hayvanlardan
daha fazla alyuvar sayisina sahiptir. Kandaki alyuvar (eritrosit)
hicreleri icerdigi hemoglobin ile islevini gerceklestirir. Saglik
problemi olmayan hayvanlarda alyuvar sayisi ile hemoglobin
miktari arasinda pozitif bir denge vardir. Hemoglobin
alyuvarlara kirmizi rengini verir ve oksijeni baglayarak kanda
oksijen tasinmasini saglar. Kopeklerde normal hemoglobin
degeri 12-18 g/dl olarak bilinmektedir. Hicre ic¢i swvilarin
dengesini saglayan baslica 6gesi K*, hiicre disi sivilarinki ise Na*
dur. Bu sivi dengesinin korunmasi Na-K pompasi sayesinde
olmaktadir. Ca** ise hiicredeki dengeyi saglayan, Iokositlerin
fagositoz yetenegini arttiran, salgi bezlerinde salgilanmayi ve
kas kasilmasini saglar (Keskin ve ark., 1994). Képeklerde normal
%37-55

Hayvanlarda hemogram degerlerinde beyaz kan hicreleri

hematokrit  degeri arasinda  degismektedir.

sayisinin genel olarak artmasi, igerdigi her bir tip hicre
sayisinin esit oranda arttigl anlamina gelmez. Farkli hastaliklara
ve hastaliklarin seyrine goére beyaz kan hiicre tiplerinde artis

degiskendir. Kanda eozinofil sayisi ise alerji, anaflaksi,

dermatolojik rahatsizliklar ve paraziter enfestasyonlarda

artmaktadir. Beyaz kan hiicreleri viicudun savunma sisteminde
gorev alir. Kopeklerde beyaz kan hicrelerindeki referans
degerler Tablo-1'de verilmistir (Eksen ve ark., 1992). Kanin
sekilli elemanlarindaki sedimentasyon hizi normalde vyas,
gebelik, sicakhk ve cinsiyete bagli degiskendir. Fakat birgok
hastalikta hizi farklihk

sedimentasyon gostermektedir.



Arastirmalara gore, yangi ve enfeksiyon kaynakli hastaliklarda
eritrositlerin ¢6kme hizinda artis oldugu gozlenmektedir.
Trombositler kanin pihtilasmasindan sorumludur. Kanin
akiskanhgi, eritrositlerin sekil ve buyukliglindeki artis, kanda
CO2 artmasi, l6kosit sayisinin fazla artigi, protein miktarinin
artmasi ve plazma su oraninin azalmasi ile artar (Paltrinieri ve
ark., 2024; Pekmezci ve Colak, 2021). RDW eritrositlerin
ifade RDW,

eritrositlerin buyuklik ve yogunluk

etmektedir.
(RBC)

farkhhklarinin gostergesidir. Kopeklerde goérilen plastik ve

dagihm  genigligini dolasim

sistemindeki

aplastik anemilerde ya da demir eksikliginde RDW degeri artis
gostermektedir (Martinez ve ark., 2019).

Tablo-1. Képeklerde normal hematolojik

Test Birimler Kopek
WBC 10x3/mm3 6.0-17.0
RBC 10x6/mm3 5.5-8.5
Hemoglobin g/dl 12.0-18.0
Hematokrit % 37-55
MCV fl 60-77
MCH pg 19.5-26
MCHC % 32-36
PLT (Trombosit) 10x3/mm3 200-500
Notrofil % 60-77
Lenfosit % 12-30
Monosit % 3-10
Eosinofil % 2-10
Bazofil % 0-1
Retikiilosit % 0.5-1.5

Koépeklerde Hemogram Degerlerinin Degismesi Sonucu

Olusan Anormal Davraniglar

Kopeklerde goriilen davranis problemleri; agresyon, korku,

kaygt,
yaslanma ile ortaya ¢ikan davranis problemleri gibi ¢cok genis

stres, obsessif kompulsif bozukluklar, cinsiyet ve
bir alandan olusmaktadir (Voith ve ark., 1992). Képeklerde en
stk tanimlanan davranis sorunlarini saldirganlik, uygunsuz

eliminasyon ve ses ¢ikarma olarak tanimlanmaktadir.

Erkek kopekler arasi saldirganlik, testosteron hormonunun
fazla salgilanmasiyla ilgili olarak gorilen bir davranistir.
1991; 1957).

kopeklerde klinik belirtilerle birlikte halsizlik, kanin oksijen

(Blackshaw, Depelchin, Anemi gorilen
tasima kapasitesi yetersiz oldugu icin agresyon ve huzursuzluk,
uyusukluk, anoreksi, depresyon, hareketlerde yavaslik, pika ve
genel aktivitenin azalmasi sik sergilenen davranislardandir

(Ozler, 2023; Paltrinieri ve ark., 2024).

Hematolojik olarak; anemi, l|6kopeni ve trombositopeni
bulgularina rastlanan kopeklerde genellikle yeme davranisi
bozuklugu gorular.

Yavuz ve ark, 2024

61

Notrofil sayisinin lenfosit sayisina orani, sistemik inflamasyon

ve stres igin yeni bir hematolojik parametre olarak kabul
1957; Zahorec, 2021).

c¢alismalarda stres olusturan faktorlerin ortamda bulunmasi

edilmektedir (Depelchin, Yapilan
durumunda kopeklerde davranis sekillerinde degisikliklere
neden oldugu bildirilmistir (Hennessy ve ark., 1997; Hiby ve

ark., 2006).

Genel olarak kdpeklerde WBC yiiksekligi ile seyreden derideki
anal, keselerdeki yangi-enfeksiyonlar gibi durumlarda, ilgili

bolgeleri yalama davranisi gosterirler (Depelchin, 1957).

Yapilan galismalarda, parvo viral enteritli (Canine parvovirus)
kopeklerde noétrofil ve lenfosit degeri saglikli képeklere oranla
daha dustik, trombosit/lenfosit orani ortalama degeri ise
yiksek olarak tespit edilmistir. Parvo viral enterit képeklerde
halsizlik,

dehidrasyon ve halsizlige neden olur (Pekmezci ve Colak, 2021).

huzursuzluk, anemi, inleme, hirlama, uyusukluk,

Kopeklerde etkeni Borrelia burgdorferi olan lyme hastaliginda
ise saglikh kopeklere oranla nétrofil/lenfosit oraninin yuksek
oldugu belirtilmistir. Lyme hastaligi kopeklerde istahsizlik,
yorgunluk, topallama ve halsizlik gibi anormal davranislara

sebep olmaktadir (Pekmezci ve Colak, 2021).

Kopeklerde uzun sireli folik asit ve By, vitamini yetersizliginde
istahsizlik, halsizlik, anoreksi ve nébetler meydana gelmektedir.
Hayvanlarda asir su tiiketimi sonucu hidrostatik basing artar,
anemi ve hemoglobiniri gorilir. Bu nedenle depresyon,
kasilma, salya artisi, nébet, yirime gigligl, asirt duyarhihk ve

koma meydana gelmektedir (Kayar, 2013).

Kopeklerde babesia hastaliginda uyusukluk, agri, istahsizlik, kilo
kaybi, nébet ve solunum sayisinda artis gérilmektedir (Kayar,
2013).

Polisitemi (alyuvar saysindaki artis) durumunda heyecan, agri,
dehidrasyon ve hiperaktivite gorilmektedir. Lokosit artisi
fizyolojik ve patolojik etkenlere bagh sekillenebilir fakat l6kosit
azalisi sadece patolojik etkenlere bagh sekillenebilmektedir

(Kayar, 2013).

Kopeklerde ehrlichiosis ve distemper hastaliginda anemi,
halsizlik,
meydana gelmektedir (Kayar, 2013).

istahsizlik, hiperestezi ve sinirsel semptomlar

Sonug

Hayvanlarin davranislari incelenerek cevre kosullari uygun bir

sekilde dlzenlenebilir ve refah seviyeleri arttirilabilir.

Davraniglarin genetik ve cevresel faktorlerin etkisi altinda
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oldugu g6z o6niinde bulundurularak, anormal davranislarin
sebepleri hakkinda yorum yapilabilir. Hematolojik degerlerin
arttigr ve azaldigi durumlarda hayvanlar farkli davranislar
sergilemektedir. Hastaliklar ve uygun olmayan ¢evre kosullar
hayvanlarin anormal

davranislar sergilemesinde baglica

faktorlerdir. Bakteriyel, viral ve paraziter enfeksiyonlar

hayvanlarda davranis bozukluklarinin en 6nemli sebepleri
arasindadir. Hemogram parametreleri  yorumlanarak
enfeksiyonlarin erken teshis ve tedavi edilmesi saglanabilir,

anormal davranislarin ortaya ¢ikmasinin énine gegilebilir.

Mali Bu

kurulusundan destek almamigtir.

Destek: arastirma herhangi bir finansman

Etik Beyani: Bu calismada Etik kurul iznine gerek yoktur.

Cikar

bulunmamaktadir.

Catismasi:  Yazarlar arasinda  g¢ikar  gatismasi

Yazar Katkilari: Tum yazarlar derleme ¢alismasinin yazilmasi

ve diizenlenmesinde esit oranda katkida bulunmuslardir.
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ARTICLE INFORMATION: Abstract:

Gelis / Received: Homeopathy is a holistic form of treatment developed by the German doctor Samuel Hahnemann. Derived from the Greek
30.05.2024 words “homois”, meaning similar and “pathos”, meaning disease, homeopathy is based on the principle of healing like with like.
5 ; According to the World Health Organization, it is the most commonly used complementary medicine treatment method in the
Revizyon/Revised: ) ) ; o .
world. Homeopathic treatments have been used in veterinary medicine since the 18th century. In our country, it has started to
28.07.2024 find a place in veterinary medicine in parallel with the increase in treatment in human medicine in last 10 years. Homeopathic
Kabul / Accepted: medicines (remedies) are obtained from minerals, plants, animal excretes etc. from nature. Viscum album (mistletoe) is one of
26.08.2024 the remedy obtained in this way. Many studies have been published on the use of Viscum album extract in cancer patients. The
ORCIDS: efficacy of homeopathic viscum album on cancer types encountered in veterinary medicine has been reported by in vitro and in
3 0000-0002-5529-972X vivo studies. The aim of this review is to examine the use and efficacy of homeopathic viscum album in cancer types
5 0000-0002-8764-1956 encountered in veterinary medicine and to provide an alternative perspective to the classical treatment methods used in such

€0000-0002-4979-170X cancers.
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Veteriner Hekimlikte Homeopatik Viscum Album Kullanimi: Kansere Farkli Bir Bakis

Ozet:

Homeopati, Alman Doktor Samuel Hahnemann tarafindan gelistirilmis, buttncul bir tedavi seklidir. Yunanca “homois” yani benzer
ve “pathos” yani hastalik kelimelerinden tiiremis olan homeopati, benzer ile benzeri iyilestirme prensibine dayanir. Dlinya Saglik
Orgiiti’niin verilerine gére Diinya’da en sik kullanilan tamamlayici tip tedavi ydntemidir. Veteriner hekimliginde homeopatik
tedaviler 18. yiizyildan beri kullanilmaktadir. Ulkemizde ise, son 10 yildir beseri hekimlikteki uygulama artisina paralel olarak
veteriner hekimliginde de yer bulmaya baslamistir. Homeopatik ilaglar (remediler) dogadaki mineraller, bitkiler, hayvansal
ekskretler vb maddelerden elde edilirler. Viscum album (6kse otu) da bu sekilde elde edilmis remedilerden biridir. Viscum album
ekstresinin kanser hastalarinda kullanimi (izerine pek g¢ok calisma yayinlanmistir. Homeopatik viscum albumun da veteriner
hekimliginde karsilasilan kanser tiirleri Gzerine etkinligi, yapilan in vitro ve in vivo ¢alismalar ile bildiriimektedir. Bu derlemenin
amacl homeopatik viscum albumun, veteriner hekimliginde karsilasilan kanser tiirlerinde kullanimi ve etkinligini incelemek, bu tir
kanserlerde kullanilan klasik tedavi ydontemlerine alternatif bir bakis agisi sunmaktir.
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Giris
I Iomeopati, Alman Doktor Samuel Hahnemann (1755-
1843)

Homeopatinin temel kurami “Benzeri benzer ile tedavi etme-

tarafindan gelistiriimis  bir tedavi seklidir.
Similia similibus curentur” dir. Benzerlik kuramina gore,
saglikli insanda belli semptomlara sebep olan bir madde ayni
semptomlari gosteren hastaya verildiginde hastayl tedavi
eder. Hahnemann bu yaklagimi benimseyerek ve proving
olarak adlandirilan deneylerle kanitlayarak bitincul bir tedavi
sistemi ortaya koymustur. Bu tedavi materyallerine “remedi”

adini vermistir (Vithoulkas, 2018).

Homeopatik remediler pek ¢ok bitkisel, hayvansal ve mineral
bilesikleri icerebilmektedirler. Remediler, tablet, krem, pellet,
toz, sivi gibi pek ¢ok formda hazirlanirlar (Yaramis ve ark.,
2016). Bu formlara seyreltme, karistirma, ezme ve ¢alkalama
bir dizi

seyreltme, ana

gibi islemden gecerek ulasirlar. Homeopatide

maddenin toksisite ve vyan etkilerini
azaltmakta; karishrma, ezme ve calkalama islemleri ana
maddenin iyilestirme etkilerini arttirmaktadir. Bu sayede
zehirli ve zararli maddeler etkisiz hale getirilmekte ve uygun
dozlar secilerek etkili bir tedavi yapilabilmektedir (Pekmezci ve
Gultiken, 2015). Bu seyreltme ve g¢alkalama islemine ise
“potentizasyon” adi verilir. Potentize edilmis dozlar D, C, M,
LM gibi diliisyon miktarlarina gore adlandirilirlar. Homeopatik
remedilerin etkileri ise deneyleri (provingleri) sonucu ortaya
¢ikmakta, bunlar ayri ayri aciklanmakta ve materia medica
denen kitaplarda tek tek yer almaktadir (Kurtsan, 2019).
Homeopatik remedilerin kullanimi son derece glivenlidir.
Herhangi bir yan etkisi olmayan bu drinlerin, bu konuda bilgi
sahibi olan kisiler tarafindan kullaniimasi tedavide basari

sansini arttirmaktadir (Yaramis ve ark., 2016).
Veteriner Hekimlikte Homeopati

Homeopati, hem biylik hem de kii¢lik hayvan pratiginde uzun
yilllardan beri glvenle uygulanmaktadir. Travmalar, akut
yaralanmalar, diyare, kronik gingivit gibi akut ve kronik pek
cok tipte inflamasyon ile bobrek yetersizligi, akut ve kronik
solunum rahatsizliklari, davranis bozukluklari gibi durumlarda
kullanilmaktadir (Yaramis ve ark., 2016). Ulkemizde at, sigr,
koyun, kegi ve kopeklerde kullanilan Theranekron (Tarentula
cubensis D6) adli

hastaliklari, apseler, nekrotik, proliferatif durumlar ile kanser

homeopatik preparat ayak ve tirnak

olgularinda kullaniimaktadir (Gonul ve ark., 2015). Hastadan

sorumlu bireylerden alinan ayrintih  anamnez bilgileri

sonucunda dogru homeopatik ilag secimi veteriner hekim
tarafindan yapilmaktadir. Bu secimin dogrulugu ve uygunlugu
hekimin homeopati egitimi ile fizyopatoloji bilgisine bagh

Turanoglu et al., (2024)

65

olmaktadir (Parkan Yaramis, 2024)

Homeopatik Viscum Album’un Veteriner Hekimlikte Kullanimi

ve Vaka Ornekleri

Viscum album diger adiyla 6kse otu, agirhkli olarak Avrupa
kitasinda yetisen, bircok konakgi agacta gorilebilen semi-
parazitik otsu bir bitkidir. Ozellikle Avrupa’da Kelt kiiltiriinde
sikhkla hastaliklari iyilestirmek igin kullanilan bu ot, orta ¢agdan
19 yiz yil'a kadar pek ¢ok tibbi alanda kullaniimistir (Valle ve
Carvalho, 2020). Artvin bodlgesi'nden toplanan, kurutulan ve
ekstrakte edilen Viscum album ile yapilan bir galismada bitkinin
antidiyabetik,

gosterilmistir (Koseoglu ve ark., 2020). Viscum album ekstrakt

antioksidan ve antimikrobiyel etkinligi
kopeklere intravendz olarak uygulandiginda kardiyovaskiiler
etkileri ve hipotansif aktivitesi oldugu bildirilmistir (Bowman,
1990). Bitkinin
immunmodadlatér, hepatoprotektif ve antifungal oOzellikleridir

(Valle ve Carvalho, 2020).

diger terapotik etkileri ise antikanser,

Hem atlar hem de kediler (izerinde Viscum album ekstrakti ile
iki farkh plasebo karsilastirmali ¢alisma yapilmistir. Bunlarin
ilkinde sarkoid tUmor tespit edilmis atlara Viscum album
ekstrakt parenteral yolla verilerek 12 ay sonunda tim gruplar
hem tedavi hem de timoér gelisimi agisindan incelenmistir.
%14

semptomlarda gelisim gorilirken, Viscum album kullanilan

Sonu¢ olarak plasebo grubunun sadece inde
grubun %41’inde gelisim kaydedilmistir (Klocke ve ark.,2008).
ikinci arastirmada yiiksek niiks kapasitesine sahip, eksize
edilmis fibrosarkomlari olan kedilere operasyon sonrasi niiksi
engellemek icin oral yolla Viscum album ekstrakti verilmistir.
Bu kediler

radyoterapi uygulanmis ya da bunlari kombine olarak almis

sadece operasyon olmus, kemoterapi veya
kediler ile karsilastirilmistir. Sonug¢ olarak, Viscum album
kullanilan grupta sag kalim silrelerinin uzun oldugu ve
hastalarin yasam kalitesinin olumlu etkilendigi gosterilmistir

(Klocke ve ark., 2008).

Viscum album ekstraktinin antidiyabetik etkinligini metformin
ilk karsilastirmak icin yapilan ¢alismada ise Alloxan ile
indiklenen ratlarda diabet olusturulmus ve bir grup rata
metformin bir gruba da Viscum album ekstresi verilmistir.
Viscum album verilen grupta, kolesterol, trigliserid ve LDL de
ciddi dists, HDL de ise ciddi ylkselis gorilmistir. Ayrica AST,
ALT aktivitelerinde de ciddi diuslis gozlemlenmistir. Plasebo
grubunda ise diyabete bagh kilo kaybi olurken, metformin
grubu ile karsilastirildiginda ise yiksek antidiyabetik aktiviteye

sahip oldugu gosterilmistir (Bello ve ark.,2019).
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Viscum album ekstraktinin  képeklerde meme timori
tedavisinde adjuvan tedavi olarak kullanilabilecegine dair
etkinligini gosteren calisma sunulmustur (Valle ve Carvalho,

2020).

Homeopatik Viscum album ile yapilan ¢alismalardan biri olan
bu calismada, osteosarkom hiicreleri ultradiliie Viscum album
(VA), VA D3 ve VA D30 potensindeki iki farkli dozun varhginda
kiltire edilmis ve hiicre canliligi 3-[4,5-dimetiltiyazol-2-il]-2,5-
difenil-tetrazolyum bromir (MTT)
degerlendirilmistir. VA D3 ve VA D30 ilave edilen hiicre

kiltdrleri ile kontrol grubu 48 saat inkiibe edilmis, 48 saat

sitotoksisite testi ile

sonunda MTT kolorimetrik testi uygulanmis ve kontrol grubu

ile karsilastirlmistir.  Sonucunda, dlstk konsantrasyonlu
homeopatik VA D3 ve VA D30 ile osteosarkom hiicre
%50'sini

gosterilmistir (Valle ve ark., 2020).

popilasyonunun azaltmanin  mimkin oldugu

Homeopatik Viscum album ve antropozofik Viscum album

preparatlarinin  anti-timoéral  aktivitesini  in-vitro  olarak
karsilastirmak amaciyla yapilan ¢alismada, her iki preparatin
da benzer sitotoksik aktivite sahip oldugu fakat Viscum album
ekstresinin hicrelere %25 oraninda daha disik baglanma
Bu
homeopatik Viscum albumun etkinliginin daha Ustiin oldugu

bildirilmistir (Batista ve ark., 2015).

kapasitesine sahip oldugu gosterilmistir. nedenle

Kanin mezensimal kok hicrelerinde homeopatik D1D2
potensindeki Viscum albumun (VA D1D2) sitotoksik ozelligini
kanitlamak adina yapilan bir ¢alismada, homeopatik Viscum
albumun anti-timor aktivitesi ve seliler sitotoksisitesi test
ile VA

D1D2’nin aralarindaki etkilesim de degerlendirilmistir. 10 mL/

edilmistir. Calismada, kanin mezensimal hiicreleri
mL konsantrasyondaki VA ile kontrol grubundaki hicreler
karsilastirildiginda hiicre sayisinin korundugu gorilmiustar.
Fakat VA konsantrasyonu arttik¢ca hiicre canliiginda 6nemli ve
bir 20 mL/mL

konsantrasyondaki VA ile yapilan kontrol grubu karsilastirmah

kademeli azalma kaydedilmistir.
apoptoz analizi sonucunda ise bir 6nceki gruptan daha yliksek
(10 mL/mL grubu) apoptoz oranlari kaydedilmistir. Sonug
olarak, VA'un etkinligini gérmek igin etkili bir yol olan in-vitro
bu

etkinligini gostermistir (Valle ve ark., 2022-a).

sitotoksisite  Olgcimii, bilesigin konsantrasyonlardaki

D3 ve 200 CH potensindeki homeopatik Viscum albumun in

vitro sitokin  modilator  etkisini gostermek amaciyla

mezensimal kok hicre Ulzerinde bir c¢alisma yapilmistir.

Mezensimal hiicreler tarafindan Uretilen TNF- a, IFN-g, IL-6, IL-
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18 pro-inflamatuar sitokin seviyeleri, 48 saatlik inklibasyon

periyodu sonunda ol¢lilmis, TNF- a ile IFN-g seviyelerinde
onemli bir degisiklik olmazken, IL-6 ve IL-1f seviyelerinin
diismis oldugu tespit edilmistir. Calismanin sonucunda VA D3
ve VA 200 CH’nin anti-inflamatuar ve immunmoddlator olarak
onemli rol oynayabilecegi distnulmustir (Valle ve ark., 2022-
b).

Viscum albumun farkli potensleri ile glioma timor hiicrelerinde
(KNS-42) yapilan bir baska in vitro ¢alismada, Viscum album D3,
D6, D9, D12 D30 50 mL/mL
konsantrasyonlarda sitotoksik aktiviteleri arastiriimigtir. VA D3,
VA D6 ve VA D9 un glioma hiicrelerinde daha yiksek sitotoksik
aktivite gosterdigi, potens arttikca diisiik sitotoksik aktivitesi

ve potenslerinin

olmasina ragmen immunmoddilatér etkinin arttigi ve dogal
oldurict  (natural
bildirilmistir. Sonug¢ olarak, VA'un D3, D6, D9, D12 ve D30

potenslerinin glioma hiicreleri izerinde sitotoksik etkisi oldugu

killer) hucreler Uzerine etki gosterdigi

gosterilmistir (Valle ve ark., 2023).

12  vyash, pulmoner siplenik  metastazi  bulunan

kolanjiyokarsinomlu bir képegin tedavisinde VA D3, VA D6, VA

ve

D9, VA D12, VA D30 potensleri 30 giin boyunca parenteral yolla
Bu

Taraxacum

beraber
D10,

remedilerini

tedaviyle kromoterapi,
D60,
bir

piperin,

uygulanmistir.

othemoterapi, officinale Fosfor

Carcinosinum D400 homeopatik iceren

kompleks ile D3 vitamini, omega-3, curcumin,
momordica charantia da kullanmistir. Sonug olarak bu protokol
tam remisyonla sonuglanamamis fakat hastanin sag kalm
siresi 11 aya uzamistir (prognoz 2-6 ay). Bu sire zarfinda
timor bliyime hizinda yavaslama ve yasam kalitesinde artma
kaydedilmistir. Ayrica hastanin agri ve rahatsizlik yoniinden
herhangi bir belirti gostermedigi bildirilmistir (Valle ve ark.,

2019-a).

Transmisibl veneral timora (TVT) olan 2 yash, miks irkli bir disi
kopekte yapilan bir vaka takdiminde ise tedavide oral ve
topikal olarak Thuja occidentalis (Thuj) remedisi ile VA D3, D6,
D9, D12 ve D30 remedileri bir protokol dahilinde kullanilmistir.
2. Aydan itibaren Viscum album tedavisi hergin degil farkh
glnlerde uygulanmaya baslanmistir. 150 giinlin sonunda timor
%90 oraninda gerilemis ve kanh vajinal akinti son bulmustur.
Son olarak tek doz vincristin timér remisyonunu 6nlemek igin
uygulanmistir. 1 hafta sonraki kontrolde timdre ait herhangi
bir kitleye rastlanmamistir. Tedavi boyunca herhangi bir yan

etki ile karsilasiimamistir (Valle ve ark., 2019-b).

Oral papillomatozis saptanan iki vakadan ilkinde; Oral



papillomatozis saptanan 3 yasli disi Pug irki képekte Thuj 6 CH
oral yolla, Thuj D9 ile VA D3 parenteral yolla haftada 2 defa
uygulanmistir.  ikinci papillom ise 3 yash disi ingiliz Bulldog
kdpekte saptanmistir. Bu kdpege de ayni tedavi uygulanmis ve
olumlu sonuglar alinmigtir. Pug irki kdpekte ilk olarak cerrahi
yolla alinan papillom 3 ay sonra tekrarlamis ve homeopatik
tedavi protokolii baslanmigtir. ilk hafta herhangi bir gelisme
gorilmemis fakat niiks de gorilmemistir. Bulldog irki kopekte
ise tedaviye baslanilan ilk haftadan itibaren iyilesme goriimus
ve niks kaydedilmemistir. 15 gilin igerisinde papillomlarin

tedavi oldugu ve niiks olmadigi bildirilmistir (Valle, 2020).

Hepatoseliiler karsinomlu bir kopege VA D3, D6, D9, D12, D30
potensleri parenteral yolla uygulanmistir. Ayrica oral olarak
30 CH +

Taraxacum 30 CH remedileri ilave edilmistir. Sonu¢ olarak,

tedaviye vitaminler, antioksidanlar ve fosfor
timorin buyldmesi tedavi uygulandigl sirece kontrol altina
alinmis ve hastanin saghk durumu stabil seyretmistir. Tedaviyi
uygulama sikligi azaldikga tiimorin blydme hizi artmis ve
genel saghk durumu olumsuz ilerlemistir. Hasta 24 ay sag
kalim siresine erismistir. Viscum album ile tedavi strdugi
sire boyunca, hastanin yasam kalitesi iyi yonde gelismis,
tiimor buyume hizi kontrol altina alinmis ve sag kalim siresi

uzamistir (Valle ve Carvalho, 2021-a).

4 yasli, erkek, FIV FeLV pozitif ve dilinin sag ventral kisminda
kitle olan lenfomal bir kedide VA D3, D6, D9, D12, D30
potensleri parenteral yolla 60 giin uygulanmistir. ilaveten
Arnica D4, Apis D4 ve Mercury D18 remedileri parenteral
olarak 20 giin kullanilmistir. Sonugta, hastada FIV ve FelLV'nin
konvansiyonel tedavisinden beklenilenin ¢ kati sag kalim
suresi kaydedilmistir. Viscum albumun lenfoma tedavisinde
yan etkiye neden olmadigi, yasam kalitesini arttirdigi ve sag

kalim siresini uzathgi belirtilmistir (Valle ve Carvalho,2021-b).

ikinci derece yumusak doku sarkomu olan 12 vyasl, disi
kopegin tedavisinde D2, D3, D6, D9 ve D30 potenslerinde
homeopatik VA parenteral yolla kullanilmistir. Ayrica dogal
diyet ve akupunktur da yardimci terapiler olarak kullaniimistir.
Subat 2017 ve Agustos 2020 arasinda tiimor kitlesi yavas yavas
blylyerek bir hacme ulasmis ve ruptur tehlikesi nedeniyle
alinmistir. Sonrasinda ayni tedaviye, yasam kalitesini korudugu
ve metastazi engelledigi icin devam edilmistir. Hasta toplamda
58 ay yasamini sirdirmdistir. Bu slire operasyon sonrasl
radyoterapi ile karsilastirildiginda (1-3 yil) Gstlin bulunmustur.
Homeopatik VA’'un kombine dozlarda kullaniminin hastanin
yasam slresi olan 58 ay boyunca sarkomun evrelenmesi,
kontroll,  bagisikhginin kalitesinin

arttirmasi,  yasam

Turanoglu et al., (2024)
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iyilestirilmesi ile klinik ve laboratuvar parametreleri Uzerine

olumlu etki etmistir (Lopes ve ark., 2022).

Melanoma, Diinya’da kopekler arasinda en sik gorilen
kanserlerden biridir. Kutan6z melanoma yénetimi zor ve disik
sag kalim oranina sahip bir kanser taridddr. Melanositik
melanoma saptanmis 10 yash erkek kdpekte ve VA D3, D6, D9,
D12 ve D30 potensleri kombine olarak kullanilmistir. 4 haftalik
tedavi sonunda yarada gozle gorilir gerileme saptanmistir.
Ayda bir takip edilen hasta 6 ayin sonunda iyi kondisyonda ve

ayni seviyede kalmistir (Valle ve Carvalho,2021-c).

Mezoteliom kopeklerde nadir rastlanan, agresif ve yliksek
mortalite ile seyreden bir kanser tiriadir. Mezoteliom teshisi
erkek kopekte VA D3,D6,09,012 ve D30

potensleri kombine olarak uygulanmistir. Sonucta, tedavi kistik

almis 3 vyasl,

yapilarin  modifikasyonunu destekleyerek 30 ay boyunca
abdominal kitlenin metastaz yapmasini engellemis, agri ve
bir
Hastanin yasam kalitesi yiikselmis ve sag kalim slresi uzamigtir
(Lopes ve ark.,2021).

rahatsizliga dair herhangi semptom gozlenmemistir.

Squamoz hicreli karsinom teshisi almis 9 vyash, disi kopek
konvansiyonel tedavi almis fakat tedavi basarili olmamistir.
Homeopatik tedavi igcin VA D3 intravenoz yolla ve Hamamelis
virginia remedisi oral yolla 60 gin kullanilmistir. Tedavi
basladiktan 7 giin sonraki kontrolde lezyonlarin olumlu yonde
iyilestigi gozlemlenmistir. 4 haftada derideki squamoz hiicreli
karsinom goriinimi degismis, hasta eskisine gore daha iyi
olmustur. Lezyonlar iyilestikten sonra hasta yakini tedaviyi
durdurmus ve hasta konvansiyonel tedavilerin uygulandigl
baska bir klinikten takip edilmistir. 6 ay sonra arka bacaga
osteosarkom teshisi konmustur ve hasta 30 gilin sonra 6tanazi
edilmistir. Sonug olarak, 1 ay sonunda lezyonlarda iyilesme ve
kadar 6 ay

gozlemlenmistir (Valle ve Carvalho 2021-d).

osteosarkom teshisine sag kalim sdresi

Sonug¢ olarak, veteriner hekimliginde homeopatik Viscum
albumun birgok kanser tiriinde kullanimi yan etki insidansinin

olmamasi, kombine tedavilere uyum kolayhg), sag kalhm

slresini uzatmasi ve vyasam kalitesini arttrmasi gibi

nedenlerinden dolayi tercih edilmektedir. Oniimizdeki siirecte,
Glkemizde de gelisen veteriner homeopati pratigi ile bu
homeopatik kullaniminin

preparatlarin yayginlasacagini

diisinmekteyiz.

Antakya Vet. Bil. Derg/ J. Antakya Vet. Sci. (2024): 3(2), 64-68.
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