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Relationship among some colostral immune parameters

and hepcidin in neonatal calves

Neonatal buzagilarda Kkolostral bazi immun parametreler

ile hepsidinin iliskisi

This study was designed to determine levels of hepcidin, 19G, Lactoferrin,
IL-6 and iron in blood serum, colostrum, milk of healthy cows and healthy
calves on different days of the neonatal period. The study included 20
pregnant cows and 20 calves born to them. Blood samples were taken from
preghant animals 15 days before the birth and immediately after the birth.
Blood samples were also obtained from the calves at birth before colostrum
intake and 1, 3, 7, 14 and 28 days after birth. Colostrum samples were
collected from mothers immediately after birth (first milking after
parturition) and milk samples were taken postpartum on days 1, 3 and 7.
Concentrations of serum and colostral hepcidin, lactoferrin, IL-6 and iron
were measured using commercial kits. Serum hepcidin levels of cows
given birth were higher than that of pregnancy period (P>0.05). Hepcidin
levels in colostrum were significantly higher (P<0.05) when compared with
milk samples. Following the intake of colostrum, serum hepcidin level of
calves of day 1 was similar to that of day 3 (P>0.05) and significantly
higher than the values of day 7, 14 and 28 days of life in calves (P<0.001).
Serum hepcidin levels had similar pattern of changes to those of 1gG, Lf
and IL-6 after colostrum intake in calves.

In conclusion, the results suggested that hepcidin might be an important
parameter in terms of calf health, given that it had similar pattern of
changes as the immune parameters studied.

Keywords: Hepcidin, immune parameters, neonatal calves

Sunulan ¢alismada saglikli neonatal buzagilarin kan serumu ile saghkli
ineklerin kan serum, kolostrum ve siitiindeki hepsidin, IgG, Laktoferrin,
IL-6 ve demir diizeyinin belirlenmesi amaglandi. Calisma materyalini, 20
adet Simental 1rk1 gebe inek ile bu ineklerden dogan buzagilar olusturdu.
Olgiimler icin gebe hayvanlardan dogumdan 15 giin énce ve dogumdan
hemen sonra kan alinirken, dogan buzagilardan kolostrum almadan dnce
(0. saat) ve yasamlarinin 1, 3, 7, 14 ve 28. giinlerinde kan alindi. Ayrica
dogumdan hemen sonra (dogum sonrasi ilk sagim) annelerden kolostrum,
dogumu takip eden 1, 3 ve 7. giinlerde ise siit ornekleri alindi. Dogumdan
hemen sonra serum hepsidin seviyesinin gebelere gore daha yiiksek oldugu
kaydedildi (P>0,05). Kolostrumdaki hepsidin seviyesi, siit 6rneklerine gore
yiiksek bulundu (P<0,05). Buzagilarin kolostrum alimini takip eden 1 ve 3.
gin hepsidin seviyesinin benzerlik gosterdigi (P>0,05) 7, 14 ve 28.
giinlerde 1. giin seviyesine gore onemli diizeyde diisiik oldugu tespit edildi
(P<0,001). Kolostrumdaki hepsidin, 1gG, Laktoferrin, demir ve IL-6
seviyelerinin siite gecis donemine gdre yiiksek seviyede bulundugu,
buzagilarda kolostrum absorbsiyonu sonrasinda hepsidin, IgG, Lf ve IL-6
diizeyi ile benzer sekilde degisiklikler gosterdigi belirlendi.

Sonug olarak; hepsidinin belirtilen immun parametreler ile benzer
degisiklikler gostermesi gbz Oniine alindiginda buzagi sagligi acisindan
onemli bir komponent olabilecegi kanaatine varildi.

Anahtar Kelimeler: Hepsidin, immun parametreler, neonatal buzagilar
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Colostral Immune Parameters and Hepcidin in Neonatal Calves

Neonatal morbidity and mortality,

arising from various reasons, cause
significant economic losses (Erdogan et al.,
2009). The primary tool used to reduce and
prevent such losses is colostrum and the
passive immunity transferred by colostrum.
Colostrum is composed of antimicrobial
factors, nutrients, growth factors, and
hormones (Pakkanen and Aalto, 1997; Godson
et al., 2003; Godden, 2008). Calves are born
agammaglobulinaemic (Dewell et al., 2006).
Colostrum plays a significant role in the
development of passive immunity through
mainly immunoglobulins. Calves with serum
IgG levels below 10 mg/L are diagnosed as
passive transfer deficiency (Godson et al.,
2003). On the other hand, studies have shown
that, neonatal animals with sufficient 19gG
levels could be exposed to disease, animals
with insufficient IgG levels may resistance to
disease (Gilbert et al., 1988; Tyler et al.,
1999), and this has been attributed to passive

immunity components other than IgG,
including growth factors, cytokines, acute-
phase  proteins, lactoferrin  (Lf), and

unidentified other factors (Barton et al., 2006;
Orro et al., 2008; Gokge et al. 2014).

Hepcidin is a low-molecular-weight
antimicrobial peptide hormone. It is produced
by the hepatocytes of the liver, in response to
high iron (Fe) levels and inflammatory stimuli
(Singh et al., 2011; Ganz and Nemeth, 2012).
Furthermore, hepcidin has also been identified
as a type Il acute-phase protein (Singh et al.,
2011). A significant relationship between
hepcidin, inflammation, immunity and Fe
metabolism has been reported. Hepcidin
synthesis increases during infection and
inflammation,  through  stimulation  of
interleukin-6 (IL-6) (Ganz and Nemeth, 2012).
Hepcidin reduces the release of Fe from
macrophages and duodenal enterocytes into

the plasma (Anderson et al., 2007). During the
course of bacterial infections, Fe is retained in
tissues and cells, which reduces plasma Fe
levels. This defence system is composed of
Fe-binding compounds such as transferrin, Lf
and ovotransferrin (Ong et al., 2006), and
hepcidin the main regulator of Fe metabolism
(Ganz, 2003). Hepcidin interacts with
ferroportin (FPN) enabling the intermembrane
transport of Fe (Nemeth et al., 2004).
Following the binding of hepcidin to FPN, the
hepcidin-ferroportin complex is broken down
in lysosomes and Fe is trapped inside cells
(mainly inside hepatocytes, macrophages and
enterocytes) (Vyoral and Petrak, 2005).
Therefore, both Fe and hepcidin are of great
significance for immunity (Singh et al., 2011).

This study was designed to determine
hepcidin, 19G, Lf, IL-6 and Fe levels in blood
serum, colostrum, milk of healthy cows and
the healthy calves on different days of the
neonatal period.

The study included 20 pregnant Simmental
cows and calves born from these cows. All
animals were subjected to same management
and nutritional conditions throughout the
study period. Following parturition, the calves
were weighed and bottle-fed with colostrum.
An amount of 6% of body weight was given
within the first 2 h. It was ensured that the
calves were bottle-fed with a total amount of
colostrum equalling to 10% of their body
weight, within the first 12 h after birth.

This research has been approved by Kafkas
University Animal Experiments Local Ethics
Committee (KAU-HADYEK/2014-002).



Blood samples were collected from the cows
15 days prior to parturition and shortly after
parturition, and from the calves before
colostrum feeding (day 0) and on days 1, 3, 7,
14 and 28. Blood samples were taken from the
jugular vein into vacuumed gel-coated tubes
(BD Vacutainer®, BD, UK). The blood
samples were centrifuged at 3000 rpm for 10
min and were stored at -20°C, until being
analysed.

Colostrum and milk samples were collected
into tubes on day O (first milking after
parturition) and days 1, 3 and 7 of postpartum.
The samples were centrifuged at 4000 rpm for
30 min, and the lipid portion was discarded.
The supernatant was stored at -20°C until
being analysed.

Serum, colostrum and milk IgG (Bethyl®,
USA), Lf (Bethyl®, USA) and hepcidin
(MyBioSource®, USA) were measured using
commercial ELISA kits. Fe levels were
determined using an automatic biochemistry
device (MINDRAY BS120®, Mindray, PRC).

Data was analysed using statistical software
package SPSS® (SPSS 20, USA). The
comparison of two parameters was made using
t test. One-way analysis of variance
(ANOVA) was used to determine changes in
parameters over time. The results obtained
were expressed as mean and standard error
(X+SE). Values of P<0.05 and below were
considered statistically significant.

Alterations in parameters in pregnant cows

It was determined that significant differences
existed between the 1gG and Lf levels
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measured in cows before parturition (day -15)
and on the day of parturition (day 0). Serum
IgG levels were determined to decrease from
1793+64.59 mg/dL. to 1345+60.29 mg/dL
(P<0.001), while serum Lf levels increased
from 191.94£25.85 ng/mL to 337.6+42.27
ng/mL (P<0.05). On the other hand, no
statistically ~ significant  alteration  was
determined in serum hepcidin, Fe and IL-6
levels (Table 1).

It was determined that the colostral hepcidin,
IgG, Lf, Fe and IL-6 levels significantly
decreased during the conversion of colostrum
into milk. The values were higher in colostrum
when compared to the values in milk (Table
2).

Serum hepcidin levels in calves after the
absorption of colostrum on days 1 and 3 were
significantly higher than the levels measured 0
h. Similarly, serum 1gG, Lf and IL-6 levels
were significantly increased after colostrum
absorption. Serum Fe levels on day 1
following the absorption of colostrum was not
different from that of 0 h.

Table 1. Serum hepcidin, 1gG, Lf, Fe and IL-6 levels of
the pregnant cows

Tablo 1. Gebe ineklerin serum hepcidin, 1gG, Lf, Fe ve
IL-6 diizeyleri

Day of
Parturition
Parameters Day -15 AT P
Hepcidin | 42.96+5.54 50.52+5.24 NS
ng/mL

IgG mg/dL | 1793+64.59 1345+60.29 =%

Lf ng/mL | 191.9425.85 337.6+42.27 *
Fe ug/dL | 113.35+44.59  180.56+69.54 NS
IL-6 pg/mL | 13.216+1.69 15.19+2.21 NS

* P<0.05, ** P<0.001, ***Blood samples taken shortly

after birth. NS: Not significant.
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Table 2. Hepcidin, 1gG, Lf, Fe and IL-6 levels in milk and colostrum
Tablo 2. Kolostrum ve siitte hepsidin, IgG, Lf, Fe ve IL-6 seviyeleri

Parameters Colostrum (Day 0) Milk (Day 1) Milk (Day 3) Milk (Day 7) P
Hepcidin ng/mL 84.06+2.24° 74.42+3.55" 75.43+2.07 75.25+2.36°  *

IgG mg/dL 6282+3972 4118+263° 1733+79° 136+11¢ =k
Lfng/mL |  104967+15209 89488+17460"  60028+15076°  52034+4693° *

Fe ug/dL 3184312 82+11° 55+10° 52+10° i

IL-6 pg/mL 11022+622° 498+55° 488+15" - .

* P<0.05, ** P<0.001.

Table 3. Alterations observed in the serum hepcidin, 1gG, Lf, Fe and IL-6 levels of the neonatal calves
Tablo 3. Yenidogan buzagilarin serum hepsidin, IgG, Lf, Fe ve IL-6 seviyelerinde gozlenen degisiklikler

Parameters 0h Day 1 Day 3 Day 7 Day 14 Day 28 P
Hpng/mL | 58.17+3.24°  84.52+1.822 75.8042.61%  67.1542.88°°  61.98+3.61° 50.43+4.157  **
IgG mg/dL 47+6° 1534+110% 1592+121° 1320+97% 1084+87° 820+74° =%
Lfng/mL | 184.93+24.68% 451.60+35.36°  352.68422.13° 246.74+18.56° 235.81+21.35% 234.57+17.90°  **
Feug/dL | 84.82+2.69°  98.82+2.97%® 63.19£5.59"  104.88+3.95™  113.94+4.70"  116.67+4.96°  **
IL-6 pg/mL |  9.69+2.31%  17.85+2.46° 11.93+1.67® - - - =

* P<0.05, ** P<0.001.

This study was designed to determine
hepcidin, 1gG, Lf, IL-6 and Fe levels in blood
serum, colostrum, milk of healthy cows and
healthy calves on different days of the
neonatal period.

Starting from early pregnancy, Fe is
required for placental and foetal development,
increasing the number of maternal
erythrocytes, and compensating for blood
losses that occur during parturition. In the
body, Fe is regulated by hepcidin (Koening et
al.,, 2014). Studies carried out in obese
pregnant women demonstrated that, while
hepcidin levels were higher, the Fe levels in
their cord blood were lower compared with
lean controls. It was suggested that, the
chronic inflammation and oxidative stress,
which obese women suffer from, increase
hepcidin levels, and thereby, impair the
transfer of Fe to the foetus (Dao et al., 2013).
Human research has shown that hepcidin
levels measured at the beginning of gestation
decrease as gestation advances (Finkenstedt et
al.,, 2012; Van Santen et al., 2013). In the
present study, it was determined that the

hepcidin levels measured on the day of
parturition were higher than the levels
measured 15 days prior to parturition (Table
1). The differences between human researches
and our study might be caused by differences
in sampling days and species of concern. In
our study, hepcidin levels measured shortly
after birth were higher than 15 days prior to
parturition. This might have been due to the
opening of the cervix, vagina and vulva, and
leaving the uterus exposed to pathogens and
thus inflammation (Sheldon and Dobson,
2004). An increase in hepcidin levels during
this period lowered the levels of Fe, which is a
main nutritional source for pathogenic
microorganisms (Vyoral and Petrak, 2005),
and thereby, activated a non-specific defence
mechanism.

In the present study, it was ascertained that
the serum IgG levels on the day of parturition
had significantly decreased in comparison to
the levels measured 15 days prior to
parturition (Table 1). This decrease was found
to be in agreement with findings reported in
previous studies (Detilleux et al.,, 1995;
Franklin et al., 2005; Herr et al., 2011) and
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was attributed to colostrogenesis. Previous
research suggests that the dry period, lactation
period (Noaman et al., 2012; Noaman, 2014)
and lactation number (Yokus and Cakir, 2006)
do not have any impact on serum Fe levels. In
the present study, although the Fe and IL-6
levels on the day of parturition were found to
have increased in comparison to the levels 15
days prior to parturition, these alterations were
determined to be statistically insignificant
(Table 1). The IL-6 levels determined in the
present study were found to be similar to those
reported by Ergoniil and Kontas Askar (2009).
The results of the present study demonstrated
significant increases in the Lf levels on the
day of parturition, in comparison to the levels
measured 15 days prior to parturition (Table
1). These significant increases were attributed
to the stress caused by parturition, and Lf
levels were considered to have increased due
to the buffering function of this major
antioxidant (Actor et al., 2009; Hidalgo et al.,
2014). In addition, these increases are also
thought to play a role in immunity to uterine
infections due to restriction of Fe levels
required to pathogens.

Previous reports shown that colostral 1gG
(Foley and Otterby, 1978; Blum and Hammon,
2000; Gomes et al., 2011), Lf (Sanchez et al.,
1988; Blum and Hammon, 2000), Fe
(Lonnerdal et al., 1981; Kume and Tanabe,
1993) and IL-6 (Hagiwara et al., 2000;
Sobczuk-Szul et al., 2013) levels were high in
colostrum and decrease with the conversion of
colostrum into milk. Similar results have been
obtained in the present study (Table 2). In the
present study, colostral hepcidin levels were
found to be significantly higher than the levels
measured during the conversion of colostrum
into milk (Table 2). We consider that this may
be due to physiological changes in the
composition of the colostrum.

Hepcidin levels in neonatal calves and
alterations that occur in these levels with
passive immunity have been investigated in

VetBio, 2019, 4(2), 51-58

this study. Accordingly, it was determined that
the serum hepcidin levels on day 1 after the
absorption of colostrum were significantly
higher than the levels measured before
colostrum absorption. The serum hepcidin
levels were also determined to display a
progressive decrease similar to serum 1gG and
Lf levels (Table 3). The alterations observed
in the hepcidin levels were attributed to
passively absorbtion like other biologically
active substances, such as immunoglobulins
and Lf.

It has been determined that serum 19G
levels significantly increase 24 h after the
absorption of colostrum, and start to decrease
as from day 1 in calves (Abel Francisco and
Quigley, 1993; Rocha et al., 2012). Such
alterations were also observed in the present
study (Table 3). This decrease in serum IgG
levels has been attributed to the decrease of
the absorption of macromolecules as a result
of changes in the intestines, the secretion of
digestive enzymes by intestinal cells over
time, and the decrease of colostral 1gG levels
with each milking (Gok¢e and Erdogan,
2013). 1gG, which is the main component of
passive immunity in calves, was determined to
reach its peak level on day 3, in the present
study. Furthermore, it was observed that the
hepcidin levels have similar changes like 1gG
on these days.

Some researchers have reported that Fe
levels increase on the first day, but later
display a progressive decrease until the 4%
week (Talukder et al., 2003). In another study,
it was suggested that Fe levels decreased until
the 4™ day, but started to increase as from the
2" week in calves (Klinkon and Jezek, 2012).
In the present study, it was observed that the
serum Fe levels had increased by the 24" h, in
comparison to the day 0, but had significantly
decreased by day 3, when compared to the
first two samplings (Table 3). These findings
were found to be in agreement with those
reported by Klinkon and Jezek (2012). It has
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been suggested that these decreases are due to
the fact that hepcidin reduces the level of Fe
required by microorganisms (Ganz, 2003;
Singh et al., 2011). In the light of this data, it
was considered that hepcidin played a role in
the natural immunity of calves by showing a
synergistic effect with 1gG and Lf.

Holloway et al. (2002) suggested that no
evidence  existed  between  colostrum
absorption and serum Lf levels. But Dawes et
al. (2004) reported to have found Lf levels,
before the absorption of colostrum, to be
approximately 5 times lower than the levels
measured at 24 h, in calves. Furthermore,
these researchers determined a progressive
decrease in Lf levels from the first day till the
end of the neonatal period. In the present
study, in calves, Lf levels reached their peak at
24 h, and progressively decreased until the end
of the neonatal period. Similar changes were
observed in serum IgG levels after from day 3
(Table 3). These data suggest that Lf play role
in passive immunity.

Transfer of colostral cytokines to neonates
has been reported to contribute to the
strengthening of newborn immune functions
(Yamanaka et al., 2003) The high level of
cytokines found in the composition of
colostrum is reported to activate neonatal
immunity (Hagiwara et al., 2000). In the
present study, it was determined that the
serum IL-6 levels before the absorption of
colostrum showed a two-fold increase at 24 h,
but decreased on the 3™ day to the level
measured before the absorption of colostrum
in calves (Table 3). In our study, it was
determined that changes due to colostrum
absorption in IL-6 in calves were similar to
those of Yamanaka et al. 2003.

As a result, hepcidin levels of calves has
similar changes with IgG, Lf and IL-6 after
colostrum absorption. These findings suggest
that hepcidin could have a role in passive
immunity in calves.

This research is summarized from doctoral thesis.

This research was supported by Kafkas University
Scientific Research Projects Unit (2015-TS-17)
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Tibbi siiliik (Hirudo verbana)’den izole edilen Aeromonas
spp. suslarinin antibiyotik duyarhliklarinin belirlenmesi ve
coklu antibiyotik diren¢ (CAD) indeks sonuclari

Determination of antibiotic susceptibilities of Aeromonas
spp. strains isolated from medicinal leech (Hirudo verbana)
and multiple antibiotic resistance (MAR) index results

Bu caligmanin amaci tibbi siiliikk (Hirudo verbana)’den izole edilen
hareketli Aeromonas suslarinin  antimikrobiyal duyarlhiliklarmi, Coklu
Antibiyotik Direng (CAD) indekslerini ve plazmitlerin varligini
arastirmaktir. Suslarin antibiyotik duyarliliklar1 (ampisilin, kanamisin,
kloramfenikol, nalidiksik asit, streptomisin, tetrasiklin, trimetoprim ve
trimetoprim+siilfametoksazol) standart disk difiizyon teknigi ile
belirlenmistir. Plazmit izolasyonu manuel olarak tespit edilmistir. Suslarin
Coklu Antibiyotik Direng (CAD) indeksleri hesaplanmistir. Calisma
sonuglarina gore, suslarin en az bir antibiyotige karsi direngli oldugu tespit
edilmistir. Izole edilen suslar plazmit igermistir.

Anahtar kelimeler: Tibbi siliikk, Hirudo verbana, Aeromonas, CAD,
plazmit.

The aim of this study was to investigate the antimicrobial susceptibility,
Multiple Antibiotic Resistance (MAR) indices and the presence of
plasmids of motile Aeromonas strains isolated from medicinal leech
(Hirudo verbana). Antibiotic susceptibilities of the strains (ampicillin,
kanamycin, chloramphenicol, nalidixic acid, streptomycin, tetracycline,
trimethoprim and trimethoprim+sulphamethoxazole) were determined by
standard disc diffusion technique. The plasmid isolation was determined by
manually. The Multiple Antibiotic Resistance (MAR) index of the strains
was calculated. According to the study results, it was determined that the
strains were resistant against one antibiotic. The isoalted strains contained
plasmids.

Keywords: Carp, Fiber Tank, Net Cage, Polyculture, Grass carp, Mirror carp.

Siiliikler sucul ve karasal cevrelerde bulunan, karnivor ve segmentli
kurtlar olup Annelida filumu, Clitellata sinifinda yer alirlar (Tripthi
ve Ashalatha, 2015; Ayhan ve Mollahaliloglu, 2018). Hirudinea alt
simifinda yer alan siiliikler ise genel olarak deniz, tath su ve kara
stiliikleridir (Godekmerdan vd., 2015). Siiliiklerin bir kismi kan
emici olup bu grupta yer alan siiliikler insan, evcil hayvanlar, balik,
kurbaga, kaplumbaga ve yilan gibi gesitli canlilar iizerinde dis
parazit seklinde yasarlar (Godekmerdan vd., 2015; Saglam, 2018).
Tipik olarak siiliigiin viicudu dorsaventral sekilde yassilasmustir.
Vicudunun o6n ve arka kisimlarinda yer alan segmentler
farklilasarak 6n ve arka ¢ekmen halini almustir (Sig vd., 2017). On
cekmen ¢ok disli ii¢ ¢eneye sahipken, arka ¢ekmen ise siiliigiin
yilizeye tutunmasina ve hareket etmesine yardimci olur (Tripthi ve
Ashalatha, 2015; Ayhan ve Mollahaliloglu, 2018). Tibbi siiliiklerin
kullanildigr bir tedavi yontemi olan hirudotedavi ilk kez Cinliler
tarafindan onuncu yy baslarinda uygulanmistir.
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T1bbi siiliikden izole edilen Aeromonas spp. suslarinin CAD indeksi

irudotedavinin popiilaritesi 1884 yilinda

stiliik salgisinda

antikoagiilant 6zelligi olan hirudinin
kesfi ile artmustir (Goneng, 2000). Bununla
birlikte, hirudotedavinin enfeksiyon gibi cesitli
komplikasyonlara yol agabilecegi de bildirilmistir
(Litwinowicz ve Blaszkowska, 2013). Basta
Aeromonas spp. olmak iizere Gram-negatif bakteri
tiirleri enfeksiyona neden olurken, tibbi siiliikklerin
bagirsak  florast  iizerine yapilan calisma
sonuclarina gore A. hydrophila ve A. veronii
biovar sobria tiirlerinin  siiligin  sindirim
kanalindaki  baskin  tiirler oldugu ortaya
koyulmustur (Litwinowicz ve Blaszkowska, 2013;
Verriere vd., 2016; Ruppé vd., 2018). Aeromonas
tiirleri  Aeromonadaceae familyasinda yer alan
Aeromonas cinsinin tiyeleri olup bu tiirler
fakiltatif anaerobik, spor olusturmayan, ¢omak
sekilli Gram-negatif basillerdir. Aeromonas tiirleri
psikrofilik ve mezofilik olmak tizere iki gruba
ayrilir. Mezofilik tiirler insanlarda ve balik gibi
soguk kanli canlilarda enfeksiyona neden olur
(Elal Mus ve Cetinkaya, 2013; Furmanek Blaszk,
2014; Samal vd., 2014). Diinya genelinde ciddi bir
sorun haline gelen bakteriyel enfeksiyonlar: tedavi
edebilmek amaci ile g¢esitli  antibiyotikler
gelistirilmistir.  Bununla  birlikte,  bakteriler
zamanla antibiyotiklere karsi mutasyon ya da

bulunan ve

direng belirleyicilerinin  kazanilmast  sonucu
direncli hale gelmistir (Kumar ve Varela, 2013).
Klinik ve Laboratuar Standartlar1 Enstitiisii
(CLSD’ne mikroorganizmalarin  orijinal
olarak hassas olduklar1 bir ya da birden fazla

antibiyotige karst direng gdsterme, antibiyotik

gore,

direnci seklinde tanimlanmaktadir. Bakterilerde
gelisen bu direng basta insan sagligi olmak iizere
tarnm ve endiistride ciddi sorunlara neden
olabilmektedir (Zhou vd., 2015). Bir bakteri
tiriiniin  antibiyotige duyarli olmasi, Onerilen
dozlar ile yapilan enfeksiyon tedavisinde o bakteri
gelismesini

ve/veya liremesini

onleyebilecegini gosterirken, direngli olmasi ise

tirtiniin

antibiyotigin normal dozlarda o bakteri tiiriiniin
gelismesini ve/veya iiremesini Onleyemeyecegi
(Kusdarwati  vd., 2017) gelmekle
birlikte, antibiyotige kars1 direngli olma bakterinin

anlamina

bir 6zelligi olup direng dogal veya kazanilmus
direng seklinde iki gruba ayrilmaktadir (Oztiirk,
2002; Ekici ve Yarsan, 2008). Bircok gram-negatif
bakteri tliri hiicre duvari yapilart sebebi ile

metisilin ve vankomisine dogal direng gosterirken,
enterokok tiirii bakteriler ise sefalosporinlere karsi
dogal diren¢ gosterir (Oztiirk 2002). Aeromonas
tirlerinin  antibiyotiklere olan duyarliliklarinda
farklar birlikte diinya
genelinde tiirlerin ampisilin, penisilin gibi beta
laktamlara kars1 direngli olduklar1 kabul edilmekle
birlikte, pek ¢ok  Aeromonas tiirlinlin
kloramfenikol, tetrasiklin, trimetoprim-
siilfametoksazol ve nalidiksik aside duyarli oldugu
bildirilmistir (Awan vd., 2009; Joseph vd., 2013).
Bu tiirlerin penisilinlere ve diger antibiyotiklere
direnci, tiirlerde plazmitlerin  bulunusu ile
aciklanmistir (Awan vd., 2009). Balik, balik dis1
gida ornekleri ve su dahil farkli kaynaklardan izole
edilen hareketli Aeromonas tiirlerinin
antimikrobiyal duyarliliklarinin = yogun olarak
calisilmasina (Altanlar vd., 2003; Awan vd., 2009)
karsin tibbi siiliikten izole edilen hareketli
Aeromonas tiirlerinin antimikrobiyal duyarliliklart
yogun olarak calisilmamistir. Mevcut g¢alismalar
ise genellikle siiliikkten izole edilen tiirlerin
hirudotedavi agisindan insan sagligina yonelik

belirgin goriilmekle

antimikrobiyaller lizerine dayandirilmistir (Eroglu
vd. 2000; Whitaker vd., 2014; Verriere vd., 2016).
Bu ¢alismanin amaci bir su canlisi olan tibbi siiliik
(Hirudo verbana)’den izole edilen Aeromonas spp.
suslarmin  kiiltiir balik¢iliginda  kullanilagelen
antibiyotiklere olan duyarliliklarinin belirlenmesi,
plazmit calismast ve Coklu Antibiyotik Direng

(CAD) indeks sonuglarimin degerlendirilmesidir.

Calismada alt1 adet ve ortalama viicut agirlig1 5.86

g olan siilik oOrnekleri ile c¢aligilmustir.
Bakteriyolojik calisma oOncesi siiliikkler anestezik
madde olarak 2-fenoksi etanol kullanilarak
anestezileri yapilmistir. Anestezi sonrast siiliiklerin
viicut yiizeyleri %70’lik etanol ile silinmis ve steril
atilabilir 6ze kullanilarak viicut ylizeyinden 6rnek
almarak beyin kalp infiizyon buyyona (BHIB)
ekimleri yapilmustir. Siiliiklerin karin kisimlarina
sagital kesim yontemi uygulanarak bagirsak ortaya
cikartilmistir. Bagirsaktan steril atilabilir 6ze ile
ornekler alinarak BHIB’a ekimleri yapilmistir.
Siiliiklerin  ag1iz kisimlarindan da aym sekilde
ornek alimarak BHIB’a ekimleri yapilmistir.
Ekimli besiyerleri 25 £ 2 °C de 24 saat siire ile
inkiibe edilmistir. Inkiibasyon siiresi sonunda siv1

besiyerinden 1 pl alarak Beyin Kalp Infiizyon
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Agar (BHIA)’l1 besiyeri yiizeyine yayilmis ve
ekimli tiim petri kutular1 25 + 2 °C de 24 saat siire
ile inkiibe edilmistir (Eroglu vd., 2000; Jaberi vd.,
2014). Bu siire sonunda besiyerleri incelendiginde
krem renkli, yuvarlak, konveks ve opak bakteri
kolonilerinin gelistii gdzlenmistir. Izole edilen
suslara hareket, Gram boyama, O/F fermentasyon,
sitokrom oksidaz ve katalaz testleri ile O/129
vibriostat (10 pg ve 150 pg) uygulanmistir.
Suslarin tanimlanmasinda hizli tani ticari kit olan
API20 E (BioMerieux, Fransa) kullanilmistir.
Bakteri  suslarinin  antibiyotik  duyarliliklar
standart disk difiizyon teknigi ile tespit edilmistir.
Kisaca, 0.5 McFarland bulanikliginda hazirlanan
bakteri siispansiyonundan 0.1 ml alinarak Mueller-
Hinton Agar (MHA)’l
yayillmis ve 10 dakika siire ile oda sicakliginda
bekletilmistir. Daha sonra besiyeri yiizeyine
antibiyotik diskleri yerlestirilerek 24 & 2 °C de 16-
18 saat siire ile inkiibe edilmistir. Inkiibasyon

petrilerin  yiizeyine

VetBio, 2019, 4(2), 59-66

siiresi sonunda disklerin etrafindaki zon ¢aplari
Olciilerek degerlendirilmistir (CLSI, 2006). Testler
iki  tekerriirli  olacak  sekilde  yapilmistir.
Calismada Ampisilin (AMP 10 pg), Kanamisin (K
30 pg), Kloramfenikol (C 30png), Nalidiksik asit
(NA 30pg), Streptomisin (S 10pg), Tetrasiklin (TE
30pg), Trimetoprim (W 5Supg) ve Trimetoprim-
Stilfametoksazol (SXT 25ug) ticari antibiyotik
diskleri (Oxoid) kullanilmistir. EUCAST (2018)
de Aeromonas spp. igin tiim antibiyotikleri
kapsayabilmesi amac1 ile Kalite Kontrol (KK)
susu olarak Escherichia coli ATCC 25922
susunun antibiyotik duyarlilik calismalarina dahil
edilmesi 6nerilmistir. Bu nedenle, CLSI (2006) ve
EUCAST (2018)’in oOnerileri dikkate alinarak,
antibiyotik duyarliliginin belirlenmesi
calismalarina E. coli ATCC 25922 KK susu da
dahil edilmistir. Tablo 1 de ¢alismada kullanilan
antibiyotikler ile KK susu i¢in tespit edilen zon
cap1 sinir degerleri verilmistir.

Tablo 1. Calismada kullanilan antibiyotikler ile Escherichia coli ATCC 25922 KK susu igin tespit edilen zon ¢ap1

siir degerleri (mm).

Table 1. Zone diameters (mm) determined for Escherichia coli ATCC 25922 QC strain with antibiotics used in the

study.
Antibiyotik Disk icerigi (ng) E. coli ATCC 25922*  E.coli ATCC 25922**
Inhibisyon zon ¢ap1 (mm)
Aralik Aralik
Ampisilin (AMP) 10 15-22 15-22
Kanamisin (K) 30 - 17-25
Kloramfenikol (C) 30 21-27 21-27
Nalidiksik asit (NA) 30 22-28 22-28
Streptomisin (S) 10 - 12-20
Tetrasiklin (TE) 30 - 18-25
Trimetoprim (W) 5 21-28 21-28
Trimetoprim-
Siilfametoksazol (SXT) 25 282 220

E. coli ATCC 25922 igin *EUCAST (2018) ve **CLSI (2017) referans alinmustir.

Calismada suslarin antibiyotik duyarliliklan tespit
edildikten sonra suglar arasinda direnci yiiksek
olan 5 sus plazmit calismalarmmda kullanilmistir.
Suslardan  plazmit DNA  izolasyonu, kit
kullanilmadan Tekdal (2009) ve Avsar vd.
(2016)’a gore yapilmistir. TSA da gelisme
gosteren Aeromonas spp. kolonilerinden alinarak
(LB) sivi besiyerine ekimleri
°C de bir gece inkiibasyon

Luria Bertani
yapilmistir. 37
sonrasinda kiiltirden 1.5 ml alinarak santrifiij
tiiplerine aktarilmis ve sogutmali santrifiijde 10000
rom de 1 dakika santrifiij  yapilarak

¢oktiiriilmiistiir. Usteki s1vi kisim (siipernatant)
dokiilerek bakteriyel pelet iizerine 100 pl soguk
cozelti I (25 mM Tris-HCL (pH 8.0), 10 mM
EDTA (pH 8.0) ve 50 mM glikoz) soliisyonu ile
karistiritlip ¢ozdiiriilmils ve iizerine 200 pl ¢ozelti
IT (SDS eriyigi: %1 SDS ve 0.2 N NaCl) eklenerek
buzda 15 dakika siire ile bekletilmistir. Santrifii
sonrasinda isteki siipernatant alinarak temiz bir
tiipe aktarilmis ve tizerine 1 hacim fenol:kloroform
(1:1) eklenerek karistirilmistir. Karistirma sonrasi
tipler tekrar 10000 rpm de 5 dakika siire ile
santrifiij edilerek {iisteki siipernatant alinmis ve
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tizerine iki hacim olacak sekilde saf etanol
eklenerek buz bekletilmistir.  Siire
sonunda 10000 rpm de 10 dakika siire ile santrifiij
yapilmistir. Santrifiij sonrasi {tsteki siipernatant
dokiilerek pelet kisim %70’lik soguk etanol ile

uzerinde

yikanmistir. Yikama sonrasi alkol uzaklastirilarak
kurumasi beklenmis ve tlizerine 50 ul TE (10 mM
Tris-EDTA (pH 8.0) soliisyonu eklenerek
kullanilana kadar -20 °C de muhafaza edilmistir.
Plazmit DNA’lar1 %0.7 agaroz jel elektroforez
yontemi ile analiz edilerek varliklar1 ve sayilar
tespit edilmistir. Bakteri suslarinin antibiyotik
duyarliliklari tespit edildikten sonra suslarin Coklu
Antibiyotik  Direnclilik (CAD) indeksi de
hesaplanmistir. CAD indeksi test edilen suslarin
direncli oldugu antibiyotik sayisi (a)’nin ¢aligmada
denenen toplam antibiyotik sayisi (b)’na oram ile
bulunmustur (Ehinmidu, 2003). Calismada CAD
degerleri her bir sus icin ayr1 ayr1 hesaplanmistir.

Bakteriyolojik  ekim  g¢alismalarinda  siiliik
orneklerinden 9 bakteri susu izole edilmistir.
Suslarin hepsi Gram-negatif, hareketli, fermentatif,
sitokrom oksidaz ve katalaz pozitif olup suslarin
O/129 wvibriostat (10 pg ve 150 pg) testlerine
direncli olduklar1 bulunmustur. Suslar Cipriano ve
Austin (2011)’e gore Aeromonas spp. olarak
tanimlanmustir. Suslarin API 20E hizli tani kiti
sonuglart Awan vd. (2005)’in Aeromonas caviae

icin bildirdikleri API 20E test sonuclar1 ile
karsilastirildiginda ¢alismada izole edilen 9 susun
A. caviae ile uyumlu oldugu anlasilarak, suslar A.
caviae suslar1 seklinde tanimlanmustir.

Calismada suslarin  antibiyotik  duyarliliklar:
standart disk difiizyon teknigi ile tespit edilerek
suslarin  farkli antibiyotiklere olan duyarlilik
ve/veya direng durumlarmin susa bagh olarak

degistigi anlasilmistir. Suslarin hepsi ampisiline
direncli iken suslarin streptomisine ise duyarl

olduklari  bulunmustur.  Suslarin  kanamisin,
kloramfenikol,  nalidiksik  asit, tetrasiklin,
trimetoprim  ile  trimetoprim-siilfametoksazole

duyarlilik durumlar1 ise suslar arasinda farklilik
gostermistir. Calismada izole edilen dokuz sustan
2’sinin  kanamisine duyarli oldugu, 3
diren¢li ve 4 susunda orta direncli oldugu tespit
edilmistir. Iki susun nalidiksik aside direngli
oldugu 7 susun ise duyarlilik gosterdigi
bulunmustur. Iki sus tetrasikline direngli iken, 2
susun orta direngli ve 5 susun da duyarlt oldugu
tespit edilmistir. Dokuz sustan 6°s1 trimetoprime
duyarlt iken, 3 sus direngli olarak, 6 susun
trimetoprim-siilfametoksazole direngli ve 3 susun
ise duyarli oldugu bulunmustur. Tablo 2 de

susun

suslarin antibiyogram test sonuglart ve Tablo 3 de
suslarin  antibiyotik duyarliliklarinin = tespitinde
karsilastirma amagli kullanilan Kalite Kontrol susu
E. coli ATCC 25922’nin antibiyogram test
sonuglart verilmistir.

Tablo 2. Calismada izole edilen A. caviae suslarinin antibiyogram test sonuglari ve CAD indeks degerleri.
Table 2. The MAR index and antibiogram test results of A. caviae strains isolated in the study.

Antibiyotik  S1 S2 S3 sS4
AMP D D D D
K 20(H) 15(D) 16()  15(D)
C D 30(H) 30(H) 15(D)
NA 15(D)  35(H) 30(H)  25(H)
S 20(H) 12(H) 17(H) 18(H)
TE 15(D)  18(H) 17(1)  30(H)
W D 28(H) 28(H) D
SXT 7(D)  27(H) 14(D) D
CAD 075 025 05 0.625

S5 S6 S7 S8 S9

D D D D D
16(1)  16(1)  14(D) 16(1)  17(H)
27(H) 27(H) D 33(H)  31(H)
32(H) 32(H) 16(D) 36(H)  30(H)
16(H) 15(H) 17(H) 13(H) 18(H)
18(H) 15(D) 17(1)  18(H)  20(H)
28(H) 24(H) 15(D) 28(H)  30(H)
28(H) 12(D) 8(D) 23(H) 15(D)
025 05 0875 025  0.25

AMP: Ampisilin, K: Kanamisin, C: Kloramfenikol, NA: Nalidiksik asit, S: Streptomisin, TE:
Tetrasiklin, W: Trimetoprim, SXT: Trimetoprim-siilfametoksazol, H: Duyarli, D: Direngli, I: Orta

direngli.
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Tablo 3. E. coli ATCC 25922 (KK)’nin antibiyogram test sonuglari.
Table 3. Antibiogram test results of E. coli ATCC 25922 (QC).

Antibiyotik
AMP

K

C

NA

S

TE

w

SXT

E. coli ATCC 25922 (KK)

16(H)
28(H)
25(H)
30(H)
21(H)
30(H)
34(H)
28(H)

AMP:  Ampisilin,

K: Kanamisin,

C: Kloramfenikol, NA:

Nalidiksik asit, S: Streptomisin, TE: Tetrasiklin, W: Trimetoprim,
SXT: Trimetoprim-siilfametoksazol, H: Duyarli.

Sekil 1. Suslarin plazmit analiz sonuglar1 (M: Marker, Fisherscientific).
Figure 1. Plasmid analyses results of the strains (M: Marker, Fisherscientific).

Calismada bes susun plazmit tasidigi, 2 sus
disinda diger 3 susun plazmit profilinin benzer
oldugu ve diger 2 susun ise farkli plazmit profili
gosterdigi ve plazmit biiyiikliklerinin 24 kbp
tizerinde oldugu anlasilmistir (Sekil 1).

Suslarin  duyarli veya direngli olduklari
antibiyotikler tespit edildikten sonra suslarin CAD
indeks degerleri de hesaplanmistir. Tablo 2

incelendiginde suslarin CAD indeks degerlerinin

susa bagli olarak degistigi anlagilmistir. Suslarin
CAD indeks degerleri en diisiik 0.25, en yiiksek
0.875 olarak hesaplanmustir.

TARTISMA
Mezofilik, hareketli Aeromonas tiirleri sucul
cevrelerde dogal olarak bulunmakla birlikte,

timsah, balik gibi soguk kanli hayvanlardan, et
urlinleri, pastorize ve pastorize edilmemis siit,
klorlu ve klorsuz sulardan, icme ve kuyu




T1bbi siiliikden izole edilen Aeromonas spp. suslarinin CAD indeksi

sularindan, deniz, nehir ve tath su kaynaklarindan,
deniz Ttriinleri ile bagisiklik sistemi zayiflamis
bireyler olmak tizere cesitli kaynaklardan izole
edilmistir (Goni-Urriza vd., 2000; Yicel vd.,
2005; Odeyemi ve Ahmad, 2017). Bu g¢alismada
tibbi siilik, H. verbana’dan hareketli Aeromonas
suslar1 izole edilmistir.

Hatha vd. (2005) farkli tatli su balik tiirlerinden
izole ettikleri Aeromonas tiirlerinin hepsinin
ampisiline diren¢ gosterdiklerini, suslarin %40’ nin
oksitetrasikline ve %10’unun ise nalidiksik aside
direncli oldugunu bildirmistir. Calismada suslarin
hepsinin streptomisine duyarh oldugu,
kloramfenikole ise direncin diisiik (< %20) oldugu
tespit edilmistir.

Jagoda vd. (2014) izole ettikleri 53 Aeromonas
izolatinin 8 antimikrobiyele karst duyarliliklarini
calistiklar1 calismalarinda, suslarin amoksisiline
(beta-laktam antibiyotikleri) karsi direngli olma
durumlarinin disinda tetrasiklin ile eritromisine en

yiiksek direnci gosterdiklerini, suslarin
%384.9’unun enrofloksasine, %381.1’1nin
kloramfenikole, %77.3’liniin  neomisine  ve

%77.7 sinin siilfametoksazol-trimetoprime duyarl
oldugunu ve 53 izolattan 26’sinda (%49) test
edilen antibiyotiklere karsi c¢oklu direncin s6z
konusu oldugunu bildirmistir.

Altanlar vd. (2003) c¢alismalarinda kuyu suyu
ettikleri ~ 66  hareketli
Aeromonas susunun hepsinin (%100) ampisiline
direngli

sefalozin,

orneklerinden  izole
oldugunu, suslarin
sefiksim ve
sulfonamidlere

ve eritromisine
siprofloksazin,
kuvvetlendirilmis
(trimetoprim+siilfametoksazol) duyarli oldugunu
bildirmistir.

Odeyemi ve Ahmad (2017) 16’s1 deniz hiyari,
14’1 deniz suyu, 13’1 sediment ve 10’u bivalve
olmak tizere gesitli kaynaklardan 53 Aeromonas
susunu izole ve identifiye etmistir. izolatlar
arasinda ¢oklu antibiyotik direnci bulunmustur. 53
izolattan 53 (%100)’tiniin ampisilin, novobiosin,
siilfametoksazol ve trimetoprime direngli oldugu,
53 sustan 24 (%45.3)’tniin nalidiksik aside, 49
(%92.5)’unun  penisiline, 25  (%47.2)’inin
streptomisine direncli oldugu tespit edilmistir.
Suslar arasinda en diisiik diren¢ kanamisin ve
gentamisine karsi gozlenmistir. Bununla birlikte,
izolatlarin hepsinin (53, %100) tetrasikline duyarl

oldugu, suslar arasmnda  gentamisin ile
oksitetrasikline duyarliligm farklilik gdsterdigi
anlagilmigtir. Bivalve ve deniz suyundan izole
edilen 24 susun hepsinin kanamisin, gentamisin,
oksitetrasiklin ve tetrasikline, sedimentten izole
edilen 13 Aeromonas izolatinin ise kanamisin,
gentamisin ve tetrasikline duyarli oldugu
bildirilmistir. Deniz hiyarmdan izole edilen suslar
ise sadece tetrasikline duyarlilik gdstermistir.
Calisgmada 53 Aeromonas susunun CAD indeksi

0.25 ve 0.68 arasinda degismistir.

Mevcut calismada siiliikten izole edilen 9
Aeromonas susunun beta-laktam antibiyotikleri
arasinda yer alan ampisiline diren¢ gosterdigi
tespit edilmis ve bu sonu¢ Altanlar vd. (2003),
Hatha vd. (2005), Jagoda vd. (2014) ile Odeyemi
ve Ahmad (2017)’nin sonuglar1 ile uyumlu oldugu
anlasilmustir. Calismada (%100)
streptomisine duyarlilik gdstermistir. Hatha vd.
(2005) calismalarinda Aeromonas
(%100) streptomisine duyarli oldugunu bildirerek,
bu sonug, bizim sonuglarimiz ile uyumluluk
gostermistir.  Siiliikten izole edilen suslarin
%77.7’s1 nalidiksik aside, %66.6’s1 tetrasikline
duyarlhilik gosterirken, %66.6’s1 ise
trimetoprim-+siilfametoksazole direng gostermistir.
Hatha vd. (2005) calismalarinda suslarin %90’nin
nalidiksik aside duyarli, Odeyemi ve Ahmad
(2017) deniz hiyarindan izole edilen suslarin
(%100) tetrasikline duyarli oldugunu bildirmistir.
Stilfa,  trimetoprim,  makrolidler ve florid
kinolonlar gibi ilaglar su kiitlelerinde yaygin
olarak  bulunmakla birlikte, tetrasiklin ve
siprofloksasin gibi hidrofobik antibiyotikler suda
mevcut diger partikiillere kolaylikla tutunabilirler
(Freitas vd., 2018). Mevcut c¢alismada diger
arastiricilarin ¢alismalarinda oldugu gibi siiliikten

suslar

suslarinin

izole edilen suslarin genel olarak direng
gosterdikleri ampisilin  disinda, birden fazla
antibiyotige degisen  derecelerde direng

gostermelerinde Freitas vd. (2018)’in bildirdigi
bazi antibiyotiklerin hidrofobik 6zellikleri etkili
olabilir.

Antimikrobiyal diren¢ ve viriilens faktorleri
plazmit
suslarinda

gibi  bakteriyel fenotipik o6zellikler
tarafindan kodlanmaktadir. Bakteri
plazmitlerin bulunmast klinik olarak 6nemli
bakteri tiirlerinin

arttirmaktadir. Bu

ozelliklerini
bakterilerde

viriilens
nedenle,

o
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plazmitlerin bulunmasi potansiyel saglik riskine
yol a¢maktadir (Abdulhamd, 2010). Freitas vd.
(2018) calhismalarinda 77 izolattan 14’{iniin
plazmit icerdigini ve bunlardan 8’inin kromozomal
DNA’dan daha biiylik mega plazmitleri i¢erdigini
bildirmistir. Abdulhamd (2010) 10 hareketli
Aeromonas susundan plazmit ederek,
suslarm hepsinin  plazmit icerdigini ve bu
plazmitlerin boyutlarmin 1.5 kb ile 16.0 kb
arasinda degistigini bildirmistir. Calismamizda

1zole

siiliiklerden izole ettigimiz Aeromonas suslarinin
plazmit analizlerinde suslarin plazmit icerdigi ve
Abdulhamd (2010) ile Freitas vd. (2018)
caligmalarindaki sonuglara benzer sekilde plazmit
boyutlariin biiyiik oldugu anlasilmistir.

Joseph vd. (2013) farkli kaynaklardan izole
ettikleri Aeromonas suslarinda, suslarin %20’sinin
CAD indeks degerlerinin > 0.2
bildirerek, bu degerin yiiksek c¢evre riskinin
gostergesi oldugunu bildirmistir. Odeyemi ve
Ahmad (2017) Aeromonas suslarinda CAD
indeksinin  0.25 ile 0.68 arasinda degistigini
bildirmistir. Bu ¢alismada 9 Aeromonas susunun

oldugunu

CAD indeks degerleri yukarida belirtilen
arastiricilarinkine ~ benzer = sekilde  yiiksek
bulunmustur.

Calismada tibbi sulikk (Hirudo verbana)’dan 9
hareketli Aeromonas susu izole ve identifiye
edilmistir. Siiliikten izole edilen bakteri tiirlerinin
antibiyotik duyarliligi, plazmit varligi ve CAD
(Coklu Antibiyotik Direc¢) indeks degerlerinin
incelendigi bu ¢alismada suslarin beta-laktam
antibiyotiklere olan (ampisilin) diren¢ durumlari
disinda birden fazla antibiyotige direncli olarak ve
CAD indeks degerleri ise > 0.2°den yiiksek
bulunmustur. Suslar ayrica plazmit icermistir.
Tibbi siiliikler Hirudoterapide kullanilmakla
birlikte, hareketli Aeromonas tiirleri siliiklerin
sindirim kanalindaki baskin bakteri tiirleri arasinda
yer almaktadir. Calismada izole edilen Aeromonas
suslarmin direng durumlar1 degerlendirildiginde
Freitas vd. (2018) tarafindan bildirildigi gibi siilfa,
trimetoprim, makrolidler ve florid kinolonlar gibi
ilaclar su kiitlelerinde yaygin olarak bulunmakla
birlikte, tetrasiklin ve siprofloksasin  gibi
hidrofobik antibiyotikler diger
partikiillere kolaylikla tutunabilmeleri sonucu, bu

suda mevcut

suslarda diren¢ artisina neden olmus olabilecegini
diisiindiirmektedir.
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Canine masticatory myositis in a Rottweiler breed dog

Rottweiler irki bir kopekte kanin mastikator kas miyozitisi

Canine masticatory muscle myositis is an autoimmune disease in which the
reasons are unclear. This muscle myositis generally seen in large dog
breeds. General symptoms are pain and atrophy in the chewing muscle
group, difficulty in opening the jaw and weight loss. This case was 2 years
old, castrated male, Rottweiler breed dog which was brought to the Istanbul
University-Cerrahpasa Faculty of Veterinary Science Hospital with the
complaints of face swelling and difficulty in chewing for 2 weeks.
Complete blood count and serum biochemistry was carried out and
eosinophilia was determined. Computed tomography was used to detect
structural changes in masticatory muscles and masticatory muscle myositis
was diagnosed. Cortisone treatment and laser therapy were carried out
together with classical treatment to reduce the pain. In the following days,
due to dysphagia and anorexia, euthanasia was decided.

Keywords: Canine, Computed tomography, Masticatory, Myositis

Kanin mastikatér kas miyozitisi otoimmun bir hastalik olup nedeni tam
olarak belli degildir. Bu hastalik genellikle biiyiikk kopek irklarinda
goriilmektedir. Genel semptom olarak agri ve ¢igneme kast grubunda
atrofi, ¢cenenin agilmasinda zorluk ve kilo kaybi goziikiir. Bizim olgumuzu
Istanbul Universitesi Cerrahpasa Veteriner Fakiiltesi Hayvan Hastanesi’ne
yiiziinde sislik ve ¢ignemede 2 haftadir zorluk sikayeti bulunan 2 yasinda
kisirlagtirilmis rottweiler ki bir kopek olusturdu. Tam kan saymmi ve
serum biyokimyasi yapildi ve eozinofili tespit edildi. Mastikator kastaki
yapisal degisiklikleri tespit edebilmek ve taniyr koyabilmek amaciyla
bilgisayarli tomografi kullanildi. Zaman kaybetmeden kortizon terapisine
baslanildi ve agriy1 azaltmak icin klasik tedavinin yanina lazer terapisi
eklenildi. Ilerleyen giinlerde besleme zorlugu ve buna bagh kilo kaybi
olustugu i¢in 6tenazi onerildi.

Anahtar Kelimeler: Kopek, Bilgisayarli tomografi, Mastikator, Miyozitis

Muscle myositis is an autoimmune disease that causes focal
inflammatory myopathy and causes the clinical limitation of the
chewing muscle group containing the temporalis, masseter,
pyterigoideus and rostral digastricus muscles, innervated by the
mandibular arm of the trigeminal nerve (Melmed et al., 2004).
Masticatory muscle myositis (MMM) appears to be a dog specific
disease (Shelton, 2007). Canine masticatory myositis causes
progressive destruction of type 2M muscle fibers by making focal
myositis (Bolfa et al., 2011).
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Canine masticatory myositis in a Rottweiler

The etiology of this disease is unknown, but it is
thought that myositis may originate from
antibodies produced in response to an infectious
agent that cross-reacts with endogenous antigens.
Others have suggested that early myofibril damage
in dogs with masticator myositis is initiated by
cytotoxic CD8 + T cells and subsequently leads to
antibody production against muscle fiber proteins
(Reiter et al., 2007). The most common clinical
symptoms of this disease include difficulty in
opening the jaw, pain in the jaw and masticatory
muscle (Evans et al.,, 2004). Computed
tomography provides excellent sensitivity in
examining the characteristics of the bones and soft
tissues of the head region (Reiter et al., 2007). The
aim for this study was to point out the usefulness
and success of computed tomography imaging
especially in the changes in masticatory muscle
groups in canine masticatory myositis.

Two years old, male, Rottweiler dog was brought
to our hospital with a complaint of swelling in
both sides of her face according the owner’s
information; that the bulge had started 2 weeks
ago with an excessive amount of saliva in the
mouth and that non-steroidal anti-inflammatory
drug (meloxicam) and antibiotic (marbofloxacin)
were prescribed in a private clinic. Bilateral
swelling was detected in the region corresponding
to the masseter muscles on the lateral side of the
mandible and more prominently on the left side.
Inaddition, the presence of episcleral congestion
and exophthalmos was detected (Fig 1).

The patient was anaesthetized with propofol
due to its aggressive disposition and a clinical
examination was performed. Clinical examination
revealed no atrophy of the temporalis muscles but
very stiff swelling of the masseter muscles was
observed. No fluid content in saliva, abscess, cyst,
hematoma or collection character was observed
after puncture. The swelling on the left side was
much larger than the right side. At this stage, the
patient's mouth was opened to examine the teeth,
gums and other structures in the mouth, but the
mouth could only be opened to allow the tongue to
come out. The distance between the mandibular
and maxillary 1% incisive teeth was 3 cm. It was
not possible to examine the patient's mouth.

Lateral and ventrodorsal
patients head region were obtained but no
radiographic ~ findings were detected. The
computed tomography examination of the skull
was decided. Sections were taken at 2 mm
intervals with SHIMADZU sct-7800 tc model
computed tomography. 3D modeling of the
computed tomography images was performed and
the bone roof, fracture, luxation and degenerative
findings were examined but no abnormality was
found (Fig 2).

radiographs of the

Figure 1: Appearance of the dog’s head region and eye
in the first clinical examination.

Sekil 1: Kopegin ilk klinik muayenesinde bas
bolgesinin ve goziiniin goriinimii.

Figure 2: Left lateral (a), ventrodorsal (b), right lateral
(c) and dorsoventral (d) images of the cranium after 3D
modeling. Mandibular body (CM), Masseteric Fossa
(MF), Zygomatic Arch (AZ), Condylar Process (white
asterix), Coronoid Process (white arrow).

Sekil 2: 3D modellemeden sonra sol lateral (a),
ventrodorsal (b), sag lateral (c), dorsoventral goriintiiler
(d). Mandibular Gévde (CM), Masseterik Fossa (MF),
Zigomatik Ark (AZ), Kondiler Cikint1 (beyaz asterisk),

Koronoid Cikint1 (beyaz ok).
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When axial sections were examined,
hypoatenuated areas were detected in masseter,
temporalis and pyterigoideus muscles. Thus,
computed tomography findings of masticatory
myositis were also detected (Fig 3).

Figure 3: Axial cross-section taken at the level of
ramus mandible on computed tomography examination.
Masseter muscle (M), Temporalis muscle (T),
Pterigoideus muscle (P), Normal muscle attenuation
(white asterixes), Hypoateanuated areas in 3 maticatory
muscles (white arrow heads).

Sekil 3: Bilgisayarli tomografide mandibular ramus
hizasinda alinan aksiyel kesit. Masseter kasi (M),
Temporalis kasi (T), Pterigoideus kasi (P), Normal kas
attenuasyonu (beyaz asteriskler), 3 ¢igneme kasindaki
hipoateniie alanlar (beyaz ok baslar1).

While other axial sections were examined, no
other hypoatenuated areas were found in the
digastricus muscles compared to the other 3
muscles (Fig 4).

When the other sections were examined, there
was also a significant hypertrophy in the
mandibular lymph nodes, especially in the caudal
area of the cranium (Fig 5).

Figure 4: An axial section on computed tomography
examination. Musculus Digastricus in the ventral of the
mandible (D). Digastricus muscle were observed in
normal attenuation, unlike the other 3 masticatory
muscles.

Sekil 4: Bilgisayarli tomografide aksiyel kesit.
Mandibulanin ventralinde muskulus digastricus (D).
Diger 3 kas grubunun aksine digastricus kasinin normal
attenuasyonu.

Figure 5: On computed tomography examination, an
axial section in the region immediately corresponding
to the caudal to the cranium. Bilateral hypertrophy in
mandibular lymphnodes (white asterixes).

Sekil 5: Bilgisayarli tomografide kraniyumun hemen
kaudaline kalan bolgede aksiyel kesit. Mandibular lenf
nodiillerinde bilateral hipertrofi (beyaz asteriskler).

During the initial examination a blood was
collected and laboratory examination was
performed. There was an increase in eosinophil
values on hemogram. The normal range was 0.06 -
1.23 K / uL and the eosinophil value was 1.76 K /
uL. Eosinophil level was found to be within
normal limits in blood tests performed at next
follow-up. A muscle biopsy was not performed.
The patient was diagnosed with masticatory
myositis and started corticosteroid treatment
because of the eosinophil increase observed in the
patient's blood examination, inability to open the
jaw, and absence of any additional findings that
would lead to the clinical state observed on the
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computed ~ tomography.  Methylprednisolone
sodium succinate was prescribed 6 mg / kg on the
first day and 4 mg / kg on the next 4 days and 3
mg / kg on the next 4 days. On the 5" day
examination, hypertrophy of the masseter muscles
regressed and atrophy started to develop in
temporalis muscles (Fig 6).

Figure 6: The appearance of atrophic temporalis
muscles 5" days after the treatment.
Sekil 6: Hastanin 5. giiniindeki muayenesinde atrofiye
olmus temporal kaslarin gériintiisii

The patient could open his mouth more and eat
more easily. On the 10" day follow-up
examination, the patient was able to open his
mouth 6 cm and was still in pain. On the same day,
laser treatment was initiated to further reduce pain.
It was decided to perform the therapy 3 days a
week (Monday-Wednesday-Friday) at intervals of
one day. During 3" laser session, dog could eat
more easily. In examination, the pain in the
masseter muscles was decreased but no change
was observed in temporalis muscles. However,
there was no improvement in the muscles, so the

patient's health status got worse the following
days. For these reasons euthanasia was decided.

Inflammatory myopathies are most common in
dogs and are most commonly seen as masticatory
muscle myositis (Nanai et al., 2009). Muscle
myositis is an inflammatory myopathy and
selectively affects the chewing muscles of
temporalis, masseter, pyterigoideus and digastricus
muscle groups. This muscle group contains 2M
myofibrils, which are specific to this muscle group
and are not found in the extremities (Paciello et al.,
2007). In dogs in the acute phase of the disease,
typically bilateral swelling, painful masticatory
muscles, jaw pain and trismus are seen. Even
under general anesthesia, the jaws often cannot be
opened. In chronic cases, the muscles are atrophic
and the trismus may continue (Czerwinski et al.,
2015). In this case the dog had pain in the jaw,
difficulty in opening the jaw, pain in the masseter
muscles and atrophy of the temporalis muscles. He
could barely open her jaw under anesthesia.

This disease was formerly called eosinophilic
myositis or atrophic myositis (Melmed et al.,
2004). Although some dogs have eosinophilia, this
finding does not appear to be consistent. In the
literature, predominant cell-type infiltrating the
masticatory muscles is eosinophils (Reiter et al.,
2007). The laboratory examinations revealed
elevated levels of eosinophils in the blood (1,76
K/uL).

Diagnostic imaging plays a key role in the
diagnosis of many diseases, including retrobulbar
diseases and myositis, the causes of exophthalmus
and strabismus, retrobulbar abscesses, tumors and
polymyositis, foreign body, temporomandibular
joint instability due to fracture or luxation
(Czerwinski et al. 2015). Traditional radiography
is commonly wused to eliminate skeletal
abnormalities in dogs that cannot open their
mouths (Reiter et al., 2007). In this case, computed
tomography examination was used. The aim of
this study was to diagnose masticatory muscle
myositis with computed tomography examination
and other diagnostic methods. Computed
tomography examination provides excellent
sensitivity in the characteristics of the bones and
soft tissues of the head region (Reiter et al., 2007).
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Magnetic resonance imaging (MRI) is used as
an adjunctive test for myopathies in human health.
However, its use in animal health has not been
fully described (Czerwinski et al., 2015). For this
reason, we preferred computed tomography
instead of MRI.

As a result, the clinical, laboratory and
radiological (computed tomography) findings
obtained by presenting this study were similar with
the previous studies and the patient was diagnosed
with masticatory muscle myositis.
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