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The First Case of Hippobosca longipennis
(Diptera: Hippoboscidae) Detected in Dogs in
Turkiye

Tirkiye'de Kdépeklerde ilk Kez Tespit Edilen Hippobosca
longipennis (Diptera: Hippoboscidae) Vakasi

ABSTRACT

Hippobosca longipennis is an obligate blood-feeding ectoparasite of domestic and wild
carnivores. This case report describes the presence of Hippobosca longipennis in seven
stray dogs that were brought to a municipal animal care center in Istanbul for
rehabilitation. During routine clinical examinations performed on the dogs, hippoboscid
flies detected in their fur were carefully collected using forceps. The collected flies were
preserved in glass bottles containing 70% ethyl alcohol and transported to the
Laboratory of the Department of Parasitology, Istanbul University-Cerrahpasa Faculty of
Veterinary Medicine for species identification. The flies were morphologically examined
under a stereomicroscope, and all specimens were identified as belonging to
Hippobosca longipennis. This study presents the first report of Hippobosca longipennis
in dogs in Turkiye and provides a significant contribution to the literature on the
geographical distribution of this species.

Keywords: Dog louse fly, Ectoparasite, Hippobosca longipennis, Stray dogs

oz

Hippobosca longipennis, evcil ve yabani etoburlarin zorunlu kanla beslenen bir
ektoparazitidir. Bu vaka raporu, istanbul’da belediyeye ait bir hayvan bakimevine,
rehabilitasyon amaciyla getirilen yedi sokak kdpeginde, Hippobosca longipennis tiiriiniin
varhgini bildirmektedir. Kopekler Uzerinde gergeklestirilen rutin klinik muayeneler
sirasinda, tliyleri arasinda tespit edilen hippoboscid sinekler penset yardimiyla dikkatlice
toplanmistir. Toplanan sinekler, %70 etil alkol iceren cam siselerde muhafaza edilerek
tiir teshisi amaciyla istanbul Universitesi-Cerrahpasa Veteriner Fakiiltesi Parazitoloji
Anabilim Dal laboratuvarina getirilmistir. Sineklerin morfolojik incelemeleri stereo
mikroskop altinda yapilmis ve tiim orneklerin Hippobosca longipennis tiiriine ait oldugu
belirlenmistir. Bu ¢calisma, Tiirkiye’de képeklerde Hippobosca longipennis’in ilk raporunu
sunmakta ve tiriin cografi dagilimina yonelik literatlire 6nemli bir katki saglamaktadir.

Anahtar Kelimeler: Kopek biti sinegi, Ektoparazit, Hippobosca longipennis, Sokak
kopekleri
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INTRODUCTION

Hippobosca longipennis, known as the dog louse fly, is
an obligate blood-feeding ectoparasite of domestic and
wild carnivores. This species parasitizes mammals such as
those in the families Canidae (dogs, jackals, foxes), Felidae
(lions, leopards, cheetahs, and domestic cats), Hyaenidae
(hyenas), and Viverridae (civets, mongooses). Additionally,
it has been reported on accidental hosts such as antelopes
and birds, and it is occasionally known to bite humans.*?

Hippobosca longipennis is a member of the family
Hippoboscidae and order Diptera (suborder Cyclorrhapha).
It is about 1 cm long and has a dorso-ventrally flattened
body. Its body is covered with a flexible layer of chitin,
which allows for expansion during blood-sucking.
Morphological features include short antennae, large
compound eyes and piercing-sucking mouthparts. The
wings are long and well-developed and can fold along the
body during rest. The vascularization of the wings is a
distinctive feature, especially concentrated on the leading
edge. Strongly built legs terminate in a pair of claws that
allow it to cling tightly to the host's skin.*

Hippobosca longipennis has a highly specialized biology.
Female flies give birth to one fully developed larva in each
reproductive cycle. The larvae soon pass into the pupal
stage, which can last between 19 and 142 days, depending
on environmental conditions. Adult flies usually emerge
from the pupal stage in the morning and search for a
suitable host to suck blood. Mating takes place about 7
days after the adults settle on the host. Larvae complete
development in the body of females in 3 to 8 days and are
usually laid in cracks, under vegetation or organic debris.
Female flies can give birth to 10-15 larvae in their lifetime
and live for about 4-5 months.®

Hippobosca longipennis is adapted to hot, arid and
semi-arid climates and has a wide geographical distribution
in Africa, the Middle East and Asia. In Europe, its presence
has been reported mostly from the Mediterranean basin
countries and rarely from Central Europe.'?

Hippobosca longipennis is one of the main vectors of the
filarial nematode Acanthocheilonema dracunculoides and
plays a critical role in the transmission of this parasite to
dogs and other mammals.®’ It has also been found to have
the capacity to mechanically transport the zoonotic
Cheyletiella yasguri. These characteristics suggest that the
species may pose serious risks to both animal and human
health.

CASE PRESENTATION

In September and October 2023, seven stray dogs, aged
between 8 months and 10 years, 6 females, 1 male, all
mixed breeds, collected from various districts of of Istanbul

J Vet Case Rep

(Sultanbeyli [n=2], Maltepe [n=1], Pendik [n=1], Kartal
[n=1], Basaksehir [n=1] and Sultangazi [n=1]) and brought
to Istanbul Metropolitan Municipality Kisirkaya Animal
Care Center for rehabilitation were subjected to routine
clinical examinations. During the examinations,
hippoboscid flies were observed on the ventral neck and
anterior axillary regions of the dogs ('Figure 1).
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Figure 1. Hippobosca longipennis identified on one of the dogs examined
in the present study
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A total of 24 flies were carefully removed using forceps
and placed in glass bottles containing 70% ethyl alcohol.
The collected specimens were brought to the laboratory of
Istanbul  University-Cerrahpasa  Veterinary  Faculty,

Department of Parasitology for species identification.
Morphological species identification of the collected flies
was performed under a stereo microscope based on the
identification key presented by Chalupsky*and all flies
were identified as Hippobosca longipennis (182, 6J) (figure
2).

[e]
Figure 2. Morphological characteristics of Hippobosca longipennis

(a) Dorsal view of the male, with a regular and sharp triangular apical
lobe of the fronto-clypeus (red arrow)(b) Posterior end of the male (c)
Ventral view of the male, showing the nail structure (red arrow) (d)



Dorsal view of the female, with an ivory-white scutellum (red arrow), (e)
Posterior end of the female (f) Ventral view of the female, where the
prosternum width is greater than its length (red arrow) (g) Wing
structure, showing two cross veins (red arrow)

DISCUSSION

Hippobosca longipennis was first detected in Tiirkiye in
2020 in a red fox in Hatay province.® However, this species
has not been encountered in previous studies on
ectoparasite species diversity and prevalence in dogs in
Turkiye. This study documents the presence of Hippobosca
longipennis in dogs in Turkiye for the first time and provides
an important contribution to the literature on the
geographical distribution of the species.

Although the geographical distribution of
Hippobosca longipennis appears to be mainly restricted to
East Africa, North Africa, and the Middle East, the species
has also been reported from Europe, Asia, and other
regions. European records are generally from southern
European countries with Mediterranean climates,
particularly Italy, Greece, Cyprus, Bulgaria, and Spain. It has
also been rarely reported in Central and Eastern European
countries such as Hungary, Ukraine, Poland, Slovakia, and
Romania.»*1012

Hippobosca longipennis has been widely reported in
Asia, mainly in India, Myanmar, Sri Lanka, Afghanistan and
southern and central China. Its presence in South Korea and
Japan has been reported to be limited and it is thought not
to form permanent populations in these regions. However,
it has also been recorded in arid and semi-arid areas in
Central Asia, such as Afghanistan, Iran and Turkestan.!

International animal trade plays a critical role in the
spread of Hippobosca longipennis to different regions. The
species was transported to the United States with cheetahs
imported from Africa to the San Diego Zoo, where it was
recorded for the first time.!* Similarly, Hippobosca
longipennis was transported from Africa to the United
Kingdom and Ireland with wild carnivores, and although it
did not establish a permanent population in these regions,
it demonstrates the importance of international
transportation in moving exotic parasites to new
geographies. }*1>

Finally, Hippobosca longipennis is known to play an
important role as a vector. This species acts as a mechanical
vector of filarial nematodes, such as Acanthocheilonema
dracunculoides, as well as a variety of pathogens of
zoonotic importance.®® The vectoring potential of this fly
warrants further investigation of its effects on both animal
and human health.

In conclusion, the geographical distribution of
Hippobosca longipennis can be considered to continue to
expand due to climate change and increased international
animal transportation. The potential role of this species in

the spread of zoonotic diseases is an important area of
research for both veterinary and public health. More
comprehensive studies in the future will provide more
information on the dynamics of the species spread and
vectoring potential.
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A Case of Urachal Fistula, Omphaloarteritis,
Abdominal and Inguinal Cryptorchidia in A Foal

Bir Tayda Urachal Fistlil, Omfaloarterit, Abdominal ve
Inguinal Kriptorsidia Olgusu

ABSTRACT

A two-day-old male Friesian foal presenting with an inability to urinate was examined.
Clinical evaluation revealed urine leakage from the umbilicus in a drip-like manner,
absence of scrotal development, and bilateral cryptorchidism, along with thickening in
the umbilical region indicated by palpation. Urachal fistula and omphaloarteritis were
detected by palpation and transabdominal ultrasonography. As a result of the
examination, it was decided that the foal would undergo comprehensive surgical
intervention with conventional treatments. Operative intervention included resection of
the infected umbilical cord and resection of the persistently open urachus. After the
procedure, the resection of the right inguinal and left abdominal testicles was
performed.

Keywords: Cryptorchidism, Fistula, Omphaloarteritis, Operation, Urachus

0z

idrar yapamama sikayeti olan 2 giinliik, erkek, Friesian tayin yapilan muayenesinde
gobekten damla tarzinda idrar geldigi ve skrotumun olusmadig, bilateral kriptorsidizm
ve palpasyonda umblikal bolgede kalinlasma oldugu belirlendi. Palpasyon ve
transabdominal ultrasonografiile urakus fistiili ve omphaloarteritis tespit edildi. Yapilan
muayene sonucunda tayin konvansiyonel tedavilerle kapsamli bir sekilde opere
edilmesine karar verildi. Operatif midahale ile enfekte gbbek kordonu, persistan acik
olan urakus, sag inguinal ve sol abdominal testisin rezeksiyonlari gerceklestirildi.

Anahtar Kelimeler: Kriptorsidi, Fistil, Omphaloarteritis, Operasyon, Urakus
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INTRODUCTION

It is reported that congenital anomalies are rare in
horses and the incidence of congenital malformations is
between 3-3.5%. The most frequently reported
malformations are musculoskeletal deformities, eye
anomalies, heart defects and cryptorchidism.!
Cryptorchidism is a congenital defect defined as the failure
of the testicles to descend normally into the scrotum,
either unilaterally or bilaterally. Descent of a testicle into
the scrotum occurs in three sequential stages: abdominal
translocation, transinguinal migration and inguinoscrotal
migration. Due to deficiencies in these stages, the testicle
may not descend into the scrotum and it may be found in
the abdominal cavity, inguinal canal or outside of the
abdominal wall.2 This anomaly is seen in various species
including horses, cattle, sheep, pigs, cats, dogs, rabbits and
humans. It is reported that the prevalence in horses is 2-
8%, and horses with bilateral cryptorchidism are sterile.?
Cryptorchidism in horses is generally assumed to be related
to the failure of the gubernaculum to expand the vaginal
ring or the failure of the gubernaculum to regress, limiting
the ability of the testicle to enter the scrotum.
Cryptorchidism can be diagnosed by rectal palpation,
physical examination, palpation of the scrotal and inguinal
regions, and ultrasound.*

The structures that form the umbilical cord in horses are
the umbilical vein, which extends cranially and regresses to
become the ligament of the liver, and the umbilical
arteries, which extend along both sides of the bladder and
atrophy to become the ligament of the bladder. The
urachus and surrounding soft tissues connect the bladder
to the allantoic septum during intrauterine life and regress
to form the median ligament of the bladder. All these
structures can be affected by infectious and non-infectious
diseases.®> These diseases are the most common findings in
newborn foals, especially younger than eight weeks.®
Multiple congenital anomalies such as patent urachus,
urachytosis, omphalo-arteritis/phlebitis and umbilical
hernia are rare in foals. For umbilical cord care, a complete
clinical examination of the foal should be performed during
the first days of life, including observation and daily
palpation of the umbilical region.> The pathogenesis of
omphaloarteritis occurs when the umbilical artery retracts
into the abdomen at birth, leading to infection of the
clotted blood within the arteries. Upon palpation of the
umbilical cord, one or both sides in the caudodorsal
direction may exhibit thickening, pain, and an increase in
local temperature.”

An urachal fistula may develop due to urethral
obstruction after birth, a congenital urachal anomaly,
incomplete closure caused by infection, or excessive
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shortening of the umbilical cord. Urinary irritation can
prevent proper umbilical cord healing, increasing the risk of
infection. In addition, necrosis occurs regionally in the
umbilical cord, and the tissue becomes a fistula. Clinically,
constant wetness, thickening of the umbilical cord, urine
odor, and urine discharge at the end of the cord are
observed in the urachal fistula.?

CASE PRESENTATION

The study material consisted of a 2-day-old, male,
Friesian foal brought to Erciyes University Veterinary
Faculty Training, Research and Practice Hospital and
presenting with inability to urinate. In the anamnesis
information, the foal was born 2 days ago, could not urinate
and had difficulty standing up. The inspection of the foal
revealed that urine was coming from the umbilicus in a
drip-like manner, the scrotum was not formed, and
bilateral cryptorchidism and palpation revealed thickening
in the umbilical region. The foal’s vital signs (temperature,
pulsation and respiration) were within the normal ranges
reported for horses. Routine hematology and biochemical
tests were performed to identify and correct any
electrolyte disturbances before anesthesia. After a general
examination and confirmation that hematologic values
were suitable for surgery, an immediate decision was made
to proceed with surgical correction of the urachal fistula,
omphaloarteritis, and cryptorchidism.

Anesthesia

Detomidine (Domesedan, Pfizer, Finland) was
administered at a dose of 20 ug/kg intravenously (IV) for
sedation. Ketamine (Ketasol 10%, Richter Pharma, Austria)
was administered at a 2.2 mg/kg IV dose for anesthesia.
General anesthesia was maintained with 2-3% sevoflurane
(Sevorane Liquid 100%, AbbVie, Queenborough, England)
throughout the operation.

Surgical Procedures

The anesthetized foal was laid in the ventro-dorsal (VD)
position and the abdominal area was shaved (Figure 1). The
prepared surgical site, following asepsis and antisepsis
protocols, was isolated using a sterile surgical drape.

Figure 1. Image of the foal lyin
operative intervention.

-

g on the operating table during the



In examination, it was observed that urine was dripping
from the umbilicus and there was no urethral urine output.
After urethral catheterization, normal urine output was
noted, indicating that the obstruction had been cleared.
The surgical procedure was then initiated. After an elliptical
incision in the umbilical region, the umbilical cord was
dissected, ligated from the deepest part of the cord, and
extirpated. In addition, the umbilical artery was extirpated
by ligating it from its deepest point, and the persistently
open urachus was resected as part of the surgical
treatment for omphaloarteritis. The incision made for the
urachus fistula was enlarged and the location of the
testicles was determined. Right inguinal, and left
abdominal cryptorchidism was detected. A castration
procedure was performed. Images during the operative
intervention are shown in Figure 2.

Figure 2. Image of the urinary bladder (a), umbilical cord (b) and
abdominal testicle (c) during operative intervention.

Postoperatively, 10.000 IU/kg intramuscular (IM)
penicillin (Pen-strep La, Provet, Tirkiye) was recommended
to be administered for 10 days, administration of 40 mg/kg
IM metamizole sodium (Dolarjin, Topkim, Tirkiye) for 5
days was recommended. The foal's postoperative image is
presented in Figure 3.
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Figre3. Postopeative image of the foal
DISCUSSION
Cryptorchidism, which is defined as the failure of the

testicles to descend into the scrotum, is considered as the
most common congenital anomaly in horses. Unilateral

retention is more common compared to bilateral cases.
Abdominal retention was reported to be 2.5 times more
common than inguinal retention in bilateral retention
cases.” Hartman et al.* found that in 604 cases of
cryptorchidism, the most common were left abdominal and
right inguinal cryptorchidism. In the presented case, left
abdominal and right inguinal cryptorchidism was detected.
The anatomical location of the testicles in cryptorchid
horses was similar to the study conducted by Hartmannn et
al.?

Stratico et al.!® performed cryptorchidectomy on 70
horses with cryptorchidism in their study. They compared
laparoscopic and open orchidectomy operations. They
stated that complications such as splenic perforation,
spermatic cord bleeding and hyperthermia occur in
laparoscopic surgery. They indicated difficulties in
identifying  the inguinal testicle during open
cryptorchidectomy and that swelling was observed in the
inguinal region postoperatively. In addition to the
complications of the two operative interventions, they also
reported that bilateral cryptorchidism was most common
in the abdominal region.*° This is especially important in
surgical procedures related to the anatomical location of
the abdominal testes and cryptorchidism in horses. In the
presented case, bilateral cryptorchidism was detected as
left abdominal and right inguinal. Open orchidectomy
surgery was performed for treatment. Open surgery was
preferred because the foal was 2 days old and had multiple
anomalies such as cryptorchidism, urachus fistula and
ompbhaloarteritis. In addition, it has been decided that an
open multiple-surgery approach would facilitate
deterioration in these cases. The testicle was easily
detected by palpation in the abdominal and inguinal
regions. After identifying the wvaginal pouch, blunt
dissection was used to separate the inguinal fascia and
expose the external inguinal ring. Attention was paid to the
critical pudendal veins passing through the region. No
complications were observed during and at the end of the
operation, but postoperative follow-up of the operation
site to check possible swelling was recommended in the
postoperative period.

Umbilical infections are frequently diagnosed in foals. It
is emphasized that foals, which may be affected between
one day and three months of age, require timely diagnosis
and appropriate treatment. Failure to do so can result in
bacterial spread to other organs, potentially leading to life-
threatening complications. These complications include
septic osteoarthritis, enteritis, pneumonia, patent urachus,
peritonitis, uroperitoneum and intra-abdominal
adhesion.! Perina et al.® evaluated 183 newborn foals in
their study and reported that 40 had umbilical remnant
diseases. They reported the distribution of disease
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conditions seen in umbilical remnants as 60% patent
urachus, 40% omphaloarteritis, 10% omphalophlebitis,
25% urachitis, 22.5% abscess, 7.5% periumbilical
hematoma and 30% more than one condition. Operative
intervention is often preferred in the treatment of the
mentioned diseases. Postoperative complications include
standard degree of incisional edema and surgical incision
infection. Usually, subcutaneous infections resolve
satisfactorily, but a severe incisional infection extending
deeper than the subcutaneous tissues may result in a
ventral abdominal wall hernia, which may only become
apparent weeks to months after the initial surgery. The
formation of abdominal adhesion is a risk associated with
any surgical procedure involving entry into the abdominal
cavity, and foals are particularly susceptible.!? In this case,
urachus fistula and omphaloarteritis were observed in the
umbilical remnants of a 2-day-old newborn foal. The basic
surgical approach was determined as the resection of an
infected umbilical cord and the resection of a persistent
open urachus. Routine hematology and biochemical tests
were performed to identify and correct any electrolyte
disturbances before anesthesia. Perioperative antibiotics
were administered to minimize the risk of bacteremia
associated with surgical manipulation, and attention was
paid to hemostasis during resection of the umbilical
remnants and the risk of contamination of the abdomen
with urine during resection of the bladder apex.

In a foal presenting with wurachus fistula,
omphaloarteritis, and both abdominal and inguinal
cryptorchidism, the outcome and prognosis depend
primarily on the timeliness and effectiveness of medical
and surgical interventions.*'° Umbilical infections may lead
to complications such as a patent urachus; however,
surgical treatment generally results in a favorable
prognosis, provided there is no systemic involvement, such
as septicemia. On the other hand, septic conditions may
reduce survival rates in severe cases.’>* Our study
supports the findings that a urachus fistula developed due
to omphalite pathogenesis in this case. Urachal fistula has
a high cure rate when treated promptly with stabilization
and surgical intervention. However, septic or premature
foals have a worse prognosis due to risks such as peritonitis
and incision complications.' In the presented case, despite
a successful surgical procedure, the foal died on the second
postoperative day. Comprehensive medical management,
including early diagnosis, aggressive antimicrobial therapy,
and supportive care, is essential for improving outcomes in
such complex cases.

According to our results, combining inguinal palpation,
transabdominal ultrasonography, and transrectal palpation
proved to be a reliable diagnostic approach for assessing
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surgical eligibility before planning the procedure.
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Innovative Nutraceutical Approach in the Treatment
of Chronic Gingivostomatitis: Insights Gained from
the Case

Kronik Gingivostomatitis Tedavisinde Yenilikci Nutrasotik
Yaklasim: Vakadan Ogrenilenler

ABSTRACT

A nine-year-old female domestic shorthair cat presented with lethargy, anorexia,
recurrent severe oral lesions, and oral pain. The cat was diagnosed with feline chronic
gingivostomatitis (FCGS) associated with feline Immunodeficiency Virus (FIV) infection,
based on clinical signs and serological testing.. Management was followed with a
nutraceutical supplement including primarily iodine and arginine. Over a 2.5-month
period, significant clinical improvements were observed, including resolution of oral
lesions, increased appetite, and improved activity levels. This case report highlighted the
potential role of nutraceuticals as a treatment regime for managing FCGS in FIV-positive
cats, particularly in cases resistant to traditional treatments.

Keywords: Arginine, Cat, lodine, Stomatitis

oz

Dokuz yasinda, disi, evcil bir kedi, halsizlik, anoreksi, tekrarlayan siddetli agiz lezyonlari
ve agni sikayeti ile basvurdu. Kediye, Kedi immiin Yetmezlik Viriisii (FIV) enfeksiyonu ile
iliskili Kedilerde Kronik Gingivostomatit (FCGS) tanisi serolojik analizler ve klinik bulgular
temelinde konuldu. Hastada baslica iyot ve arjinin iceren bir nutrasoétik takviye baslandi.
2,5 aylik bir siire zarfinda, agiz lezyonlarinin ¢ézilmesi, istahin artmasi ve aktivite artis
ile dnemli klinik iyilesme goézlemlendi. Bu olgu sunumu, 6zellikle geleneksel tedavilere
direngli vakalarda, FIV-pozitif kedilerde FCGS y&netimi i¢in nutrasotiklerin potansiyel bir
tedavi yontemi olarak roliinii vurgulamaktadir.

Anahtar Kelimeler: Arjinin, Kedi, iyot, Stomatitis
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INTRODUCTION

Feline chronic gingivostomatitis (FCGS) is a complex
and debilitating inflammatory mucosal disease that
affects up to 26% of domestic cats. This condition, which
causes severe oral pain, can become potentially life-
threatening in at least 10% of cases.! The pathogenesis
of FCGS remains unclear, and may involve various
factors, including infectious agents such as feline
immunodeficiency virus (FIV)2. Especially related viral
infection are suspected to play a role in FCGS due to
their association with increased prevalence in cats.® One
proposed mechanism is that immune dysregulation
disrupts the oral microbiome, thereby facilitating
pathogenic colonization.?

The primary etiology of FCGS remains poorly
understood, and a consistent and effective treatment
approach has yet to be established. In recent years,
various therapeutic strategies have been explored,
typically categorized into medical and surgical
methods.* Medical treatments often involve
immunosuppressive therapies, with agents such as
corticosteroids and cyclosporine being commonly
utilized.* On the other hand, surgical interventions
primarily focus on the extraction of premolar and molar
teeth or, in some cases, all teeth to manage the
condition effectively.® Additionally, the incorporation of
L-arginine as part of therapeutic strategies has been
considered due to its established immunomodulatory
and wound-healing properties. L-arginine is a precursor
to nitric oxide, a molecule crucial for immune response
and tissue repair, and its metabolism is directly linked to
the regulation of pro-inflammatory and anti-
inflammatory pathways. This dual regulatory role is
particularly relevant in chronic inflammatory conditions
such as feline chronic gingivostomatitis, where immune
dysregulation plays a significant role.® While the exact
circulating levels of L-arginine in affected cats remain
unmeasured, its supplementation aims to restore
immune homeostasis and promote mucosal healing,
thereby offering a complementary approach to
traditional therapies.’

The aim of this case report is to evaluate the clinical
effectiveness of a nutraceutical supplement with some
essential amino acids and rich herbal composition in the
management of FCGS in FIV-positive cat, with a focus on
its impact on oral lesion healing, and overall quality of
life.

CASE PRESENTATION

On May 19, 2024, a nine-year-old, 3.5 kg female
domestic shorthair cat was admitted to the Veterinary
Clinic of Aydin Adnan Menderes University. The cat
presented with a history of weight loss, reduced water and
food intake, and severe oral pain and inflammation as the
primary complaints. The owner reported a history of
advanced periodontal disease and a clinical suspicion of
gingivostomatitis complex, as well as intermittent
corticosteroid use over the past two years. The owner also
stated that prednisolone treatment had significantly
improved oral inflammation but did not result in complete
resolution. To identify potential risks in the anamnesis, it
was noted that the cat had indoor-outdoor access, lacked a
vaccination history, but was regularly dewormed and had
contact with other cats. On physical examination, the vital
findings of cat were within normal limits; however,
significant pain and resistance were noted during oral
cavity examination. Generalized hyperemia in the alveolar
mucosa, caudal oral mucosa, and palatoglossal folds, along
with spontaneous bleeding were identified. Laboratory
tests were conducted, including biochemical analysis and a
complementary FIV Ab/FelLV Ag/FCoV Ab immune assay
(Feline 3D, Bionote, South Korea). The cat tested positive
for FIV but calicivirus elimination could not be performed.
Initial laboratory results revealed globulin at 5.5 g/dL
(reference range: 2.8—4.4 g/dL), an albumin/globulin ratio
of 0.6 (reference range: >0.8), ALP at 137 U/L (reference
range: 20-110 U/L), and serum amyloid A at 1667 U/L
(reference range: 500-1500 U/L). To evaluate lesion
severity and treatment response, scoring systems including
the Caudal Stomatitis Intensity Score (CSIS),® Owner
Disease Activity Index (ODAI),’ and Disease Activity Index
(DAI)® were applied.

Histopathological evaluation of lesions was not
performed. Medications were prescribed to facilitate a
follow-up oral cavity examination, but the owner did not
return for the follow up monitoring. The patient returned
2.5 months later, with the owner reporting mild
improvement in oral lesions with the prescribed
medications. However, symptoms persisted, and the
owner independently discontinued the medications,
replacing them with corticosteroids for two weeks, which
yielded no improvement. After that the owner only applied
for a nutraceutical supplement provided by us (Petclinique
Metabolique, Petclinique, Turkiye) for 1 month without
consultation. This supplement contained primarily iodine,
Chromium, L-arginine, L-taurine, and natural ingredients
such as Gymnema sylvestre, turmeric, ginger, cayenne
pepper, garlic, fenugreek, cinnamon, dandelion, and
potassium iodide. The supplement had been prescribed at
a dosage of half a tablet twice daily.
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At the second consultation 2.5 months of the first
initiation, the owner was enrolled to clinic with the mild
recurrence of oral lesions following stress. The owner
reported a gradual improvement in appetite, resumption of
solid food intake, increased activity, and complete
resolution of oral lesions during the administration of
nutraceutical supplement and after completing the
supplement, the clinical improvement remained stable for
one month. However, mild oral lesions reappeared
following stress exposure caused by a new environment
and contact with another animal.

Upon examination, mild localized lesions were observed
in the alveolar mucosa and upper palate. Clinical scoring
revealed improvement compared to initial findings, even
during this mild recurrence. After one additional week of
treatment with the supplement, the lesions resolved
completely, and the cat was deemed stable (Figure 1, Table
1).

A

-

: b B
Figure 1. (A): Mild gingivitis findings after the second consultation
(before) (B): Improvement of the lesion in the first week following
supplement administration (after) (C): The lesion significantly improved
one month after supplement, with the mucosa nearly resembling
healthy oral tissue (after).

Table 1. Oral lesion scores pre- and post- treatment
Post-treatment

After 1

Stomatitis Pre- After 1 week of the months of the
Scores Treatment second consultation second

(After 2.5 months of  consultation

the first initiation)
CsIS 2 0.5 0.25 0
ODAI 7 0 0 0
DAI 14 3 2 0

CSIS: The Caudal Stomatitis Intensity Score, ODAI: Owner Disease
Activity Index, DAI: Disease Activity Index.

DISCUSSION

The management of FCGS remains a significant
therapeutic challenge due to the lack of a universally
effective drug to mitigate the chronic inflammation of oral
mucosa and the proliferation of granulation tissue. In this
study, we assessed the clinical effectiveness of a
commercially available nutraceutical compound in an FIV-
positive cat with chronic gingivostomatitis. Notable clinical
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improvements became evident within seven days of
treatment initiation and continued over the subsequent
two months, highlighting the potential utility of this
approach in managing FCGS.

Comparable outcomes have been observed in a
previously reported uncontrolled case study, where an
adult cat in the terminal stage of FIV achieved complete
recovery within eight weeks following the administration of
a commercially available iodine solution. Remarkably, the
cat remained free of clinical signs for at least five years
post-treatment.!! This recovery was attributed to iodine's
broad-spectrum  antimicrobial  properties  against
opportunistic infections and its possible ability to reduce
viral load. Retroviral infections such as FIV exhibit a viral
load localized predominantly within the reticuloendothelial
system, a feature also shared with HIV.!2 Notably, the
lipophilic form of iodine has demonstrated significant
antiviral and microbiocidal activity.®. When administered
orally, this form of iodine integrates into triglyceride-rich
lipoproteins,  enabling  lymphatic  transport to
reticuloendothelial cells.! This mechanism supports its
potential as an effective antimicrobial and antiviral agent,
particularly in FIV cases.

L-arginine, a semi-essential amino acid included in the
nutraceutical formulation used in this study, likely
contributed to the observed clinical improvements. L-
arginine is derived either from dietary intake or through the
recycling of L-citrulline, itself synthesized from glutamate,
glutamine, or proline. Within the urea cycle, L-arginine is
metabolized by arginase-1 into L-ornithine and urea.
Arginase-1 plays a pivotal role in cellular detoxification,
proliferation, and collagen synthesis, linking L-arginine
metabolism to inflammatory and wound-healing
pathways.” The Arg-dependent pathways modulate the
balance between pro-inflammatory and anti-inflammatory
responses, which is critical during tissue regeneration.
Dysregulation of these pathways has been implicated in
impaired wound healing and the development of chronic
wounds, conditions relevant to FIV-positive cats.® The
therapeutic focus on L-arginine in this study was due to its
well-documented roles in immune modulation, anti-
inflammatory pathways, and tissue repair, which are
critical in managing chronic inflammatory conditions such
as FCGS. While the nutraceutical formulation included
multiple bioactive compounds such as L-carnitine, the
study primarily aimed to evaluate the clinical potential of L-
arginine based on its established biological relevance. It is
important to note that L-arginine supplementation was not
intended to directly target retroviral infections; rather, it
was employed to modulate immune responses and support
tissue regeneration. However, the observed improvement
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likely resulted from the synergistic effect of multiple
components within the formulation rather than the
isolated effect of L-arginine alone. The contribution of
other components, including L-carnitine, to the observed
improvement remains a subject for future investigation.
This limitation is acknowledged, and further research
should aim to isolate the individual effects of each
component within such formulations.

The parallels between FIV and human HIV/AIDS
underscore the relevance of these findings. FIV, much like
HIV, is a retrovirus that induces immunosuppression
through a progressive depletion of CD4+ T-helper
lymphocytes, leading to systemic illness, chronic
inflammation, and susceptibility to opportunistic
infections.* Increased arginase-1 activity has been
reported in patients with HIV, particularly those with low
CD4+ T-cell counts, suggesting a mechanistic similarity
between these retroviral diseases.’** Previous studies
have demonstrated that supplementation with L-arginine
enhances immune responses in cats by promoting
leukocyte proliferation and phagocytic activity, effects that
may have contributed to the immunomodulation observed
in this case.'® Furthermore, L-arginine supplementation has
been associated with increased CD4+ activity and improved
immune homeostasis through pathways involving
polyamine and collagen synthesis, as well as the
maintenance of L-arginine—arginase—NOS balance.®

In this case, significant clinical improvement was
observed over a 2.5-month period with the exclusive use of
the nutraceutical compound, as evidenced by reduced
clinical scores. However, the temporary recurrence of
lesions suggests that environmental stressors may
exacerbate underlying oral conditions in FIV-positive cats.
This finding emphasizes the importance of long-term
management strategies, including minimizing stress and
providing supportive care, to sustain clinical remission.

The results of this study further underscore the
association between chronic gingivostomatitis and
systemic inflammatory burden in FIV-positive cats. The
observed efficacy of the nutraceutical compound,
particularly its herbal composition, highlights its potential
as an alternative therapeutic approach for treatment-
resistant conditions. The use of natural supplements may
provide a promising solution for improving the quality of
life in affected cats. However, further research, including
controlled clinical trials, is warranted to confirm these
findings and elucidate the underlying mechanisms of
action. The clinical benefits observed in this case likely
resulted from the synergistic effect of multiple bioactive
compounds rather than the action of a single component,
emphasizing the importance of evaluating combination
therapies in further investigations. Future studies should

focus on the synergistic effects of components such as
iodine and L-arginine, which appear to play key roles in
immunomodulation and tissue regeneration. By expanding
our understanding of these mechanisms, we can optimize
treatment strategies for FCGS and similar chronic
inflammatory conditions.
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Clinical Diagnosis and Management of a
Congenital Goiter in a Kid

Bir Oglakta Konjenital Guatrin Klinik Tanisi ve Tedavi

Yonetimi

ABSTRACT

Goiter in goats is characterized by the inflammatory and non-neoplastic hypertrophy of
the thyroid gland due to iodine deficiency and is commonly seen in newborn and young
animals. This case presentation involves a 40-day-old female kid of the Aleppo breed.
Anamnesis revealed a complaint since birth of a painless, palpable, oval-shaped mass
that had been gradually enlarging on both sides of the cranioventral neck region. In the
ultrasound examination, the length of the left thyroid gland was measured at 4.14 cm,
the right at 3.51 cm, and the width was measured at 1.7 cm on the left and 2.07 cm on
the right. In the biochemical analysis, free trilodothyronine (FT3), free thyroxine (FT4),
total T3, and total T4 levels were measured as low (1.18 pmol/L, 0.787 pmol/L, 0.47 ug/L
and 0.46 pg/dL, respectively), while the levels of thyroid-stimulating hormone (TSH),
triglycerides, and cholesterol were measured as high (0.15 mIU/mL, 70.8 mg/dL and
164.5 mg/dL, respectively). The treatment included levothyroxine sodium (0.2 mg/kg
orally once daily for 100 days) and a single intramuscular dose of sodium selenite (1 mg).
Additionally, it was suggested to supplement the soil with iodized salt or seaweed. After
the treatment, FT3, FT4, triglyceride, and cholesterol levels increased while TSH reduced
to the reference values measurement range. Congenital goiter, caused by iodine
deficiency, was completely cured with the prescribed treatment protocol. Additionally,
clinical examination, ultrasonography, and thyroid hormone analysis were found to be
useful for diagnosing goiter in kids.

Keywords: Goiter, Goat, Hypothyroidism, lodine, Kid

oz

Kecilerin guatri iyot eksikligine bagh olarak tiroid bezinin iltihabi ve neoplastik olmayan
hipertrofisi ile karakterize, cogunlukla yenidogan ve gen¢ hayvanlarda gorilen bir
hastaliktir. Bu olgu sunumunu 40 glnlik Halep irki disi bir oglak olusturdu. Anamnezde
dogumdan itibaren kranioventral boyun bolgesinin her iki tarafinda giderek buyiyen
agrisiz, elle tutulabilen, oval sekilli bir sislik oldugu belirlendi. Ultrasonografik
muayenede sol taraftaki tiroit bezinin uzunlugunun 4.14 cm, sag taraftakinin ise 3.51 cm,
genisliginin ise sol taraftaki 1.7 cm, sag taraftaki ise 2.07 cm olarak 6l¢tildi. Biyokimyasal
analizde ise serbest triiyodotironin (FT3), serbest tiroksin (FT4), total T3 (Triiyodotironin),
total T4 (Tiroksin), diizeyleri diisuik (sirasiyla 1.18 pmol/L, 0.787 pmol/L, 0.47 pg/L ve 0.46
pg/dL), tiroid uyarici hormon (TSH), trigliserit ve kolesterol diizeyler ise yiksek (sirasiyla,
0.15 mlU/mL, 70.8 mg/dL ve 164.5 mg/dL) olarak 6lclildu. Tedavi olarak giinde 1 defa
100 giin boyunca 0.2 mg/kg oral yolla levotiroksin sodyum ve tek doz sodyum selenit 1
mg kas ici olarak uygulandi. Ek olarak, topragin iyotlu tuz veya deniz yosunlariyla
zenginlestirilmesi 6nerildi. Tedavi sonunda biyokimyasal analiz sonuglarinda FT3, FT4,
trigliserit ve kolesterol diizeyleri ylkselerek, TSH ise azalarak referans diizeylere ulasti.
Konjenital guatr iyot eksikligi nedeniyle meydana gelen bir hastalik olup dogru tani ve
tedaviyle tamamen iyilesebilir. Sonug olarak, iyot eksikliginden kaynaklanan konjenital
guatr, uygulanan tedavi protokollyle tamamen iyilesti. Ayrica, klinik muayene,
ultrasonografi ve tiroid hormon analizinin oglaklarda guatrin teshisinde yararh oldugu
bulundu.

Anahtar Kelimeler: Guatr, Kegi, Hipotirodizm, iyot, Oglak
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INTRODUCTION

Hypothyroidism is one of the most common thyroid
disorders in both humans and animals. It results from
congenital or acquired defects that lead to reduced thyroid
hormone production.! Impairments in the synthesis,
storage, or secretion of thyroid hormones can cause
abnormal thyroid gland development or dysfunction,
leading to congenital hypothyroidism.? Goiter is an iodine
deficiency disorder characterized by inflammatory and
non-neoplastic hypertrophy of the thyroid gland, mostly
observed in neonates and juvenile animals.® The thyroid
hormones, triiodothyronine (T3) and thyroxine (T4), have
many functions in the body and generally regulate the
growth, differentiation, metabolism of lipids, proteins, and
carbohydrates.® Goiter, a symptom of hypothyroidism,
manifests as the enlargement of the thyroid gland. This
condition mainly causes iodine deficiency in the
environment and the consumption of plants containing
goitrogenic substances. Primary goiter occurs as a result of
enlargement of the thyroid gland due to iodine deficiency
in the diet. In animals, iodine deficiency is generally caused
by environmental factors stemming from low iodine levels
in soil, water, feed, and fodder. Especially in feed crops,
insufficient iodine in the soil is the main cause of iodine
deficiency in animals.>” Congenital goiter is a fatal thyroid
metabolic disorder characterized by low thyroid hormone
levels, hypersecretion of thyroid-stimulating hormone
(TSH) from the pituitary gland, and compensatory
hyperplasia of the thyroid gland.® Hypertrophy of the
thyroid gland is a physiological response aimed at
increasing the uptake of iodine from circulation to support
the synthesis of thyroid hormones.®

CASE PRESENTATION

This case presentation involves a 40-day-old female
Aleppo breed kid, which was presented to the animal
hospital with a complaint of a gradually increasing, visibly
swollen neck region just behind the mandible since birth.
According to the anamnestic data, the animals have been
grazing on a cabbage field, which is known for its
goitrogenic properties, for an extended period. No clinical
abnormalities were observed upon physical examination of
the mother goat. It has been reported that the same kid
was born as a twin and that its twin died shortly after birth.
A palpable, oval-shaped, slightly firm, well-defined, and
painless structure was observed on palpation of the mass.
Clinical (Figure 1A and B), ultrasonographic examination
(Figure 1C and D), and biochemical evaluations (Table 1)
were conducted. Hormone and biochemical analyses were
performed using a Roche-Siemens Cobas 8000
biochemistry system. An ultrasound device (Mindray Z60,
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China) and probe (5-9 MHz convex probe) were used to
examine the thyroid gland.

In B-mode, the image planes were scanned
longitudinally across each lobe. Ultrasound images were
assessed for the shape and borders of the gland, as well as
the echogenicity and echo structure of the tissue. The
results showed that the thyroid gland appeared larger on
ultrasonography than healthy individuals. The left lobe
measured 1.70 cm in width and 4.14 cm in length, while the
right lobe measured 2.07 cm in width and 3.51 cm in length
(Figure 1C and D). Based on the history of consuming
goitrogenic food, along with physical and ultrasonographic
examinations, possible congenital goiter was suspected. To
confirm the diagnosis, blood samples (3—4 mL) were
aseptically collected via jugular venipuncture for further
laboratory analysis. Hormone analysis revealed that the
serum concentrations of thyroid hormones were
significantly lower than in healthy animals, with free T3
(FT3) at a concentration of 1.18 pmol/L, free T4 (FT4) at a
concentration of 0.787 pmol/L, T3 at a concentration of
0.47 pg/L, and T4 at a concentration of 0.46 ug/dL (Table
1). Additionally, serum iodine levels were measured using
the ICP-MS method, along with selenium level, to support
the definitive diagnosis of congenital goiter. The serum
iodine level was determined to be 20.50 ng/mL, while the
serum selenium level was 43.76 ug/L. In the treatment
protocol, levothyroxine sodium (Levotiron tablet®, Abdi
ibrahim Company, Tiirkiye) was administered orally at 0.2
mg/kg/day for 100 days.’

Table 1. Biochemical values before and after treatment

Biochemical Parameters | Pre- treatment Post- Reference Values
treatment

TSH (Thyroid-stimulating )

hormone) (miU/mL) 0.151 0.02< 0.01-0.02

FT3 (Free

Triiodothyronine) 1.18 ¢ 6.71 3.67-5.11%©

(pmol/L)

FT4 (Free Thyroxine) 0.787 15.46 13.38-18.53%°

(pmol/L)

Total T3 (Triiyodotironin) 047 4 " 2.82 +0.016

(ne/L)

Total T4 (Tiroksin) 0.46 4 " 8.65 + 1.865

(ng/dL)

Triglyceride (mg/dL) 70.8 1 31 19.65 (7-65)*

Cholesterol (mg/dL) 164.5 1 58.8 40.88 (19-76)%*

*No analyses carried out

Additionally, a single intramuscular dose of sodium
selenite (Yeldif®, Dif, Turkiye) at 1 mg was given, and the
removal of goitrogenic foods from the diet was
recommended. Moreover, long-term supplementation of
the soil with iodized salt or seaweed was recommended for
both therapeutic and prophylactic purposes. Following the
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treatment, a noticeable reduction in the thyroid gland was
observed in the 4th week and returned to its normal size by
the 10th week (Figure 1F).

Ppry “ Dist 0.83¢cm

Figure 1. Indicated by yellow arrow, (A,B): clinical appearance before
treatment, (C): appearance of the right thyroid gland, (D): appearance of
the left thyroid gland, (E): post-treatment appearance of the kid, (F):
post-treatment appearance of throid gland.

DISCUSSION

Thyroid hormone analysis, along with serum iodine
measurement, are fundamental methods for confirming
iodine deficiency or goiter in goats. The diagnosis is based
on the evaluation of the animal's nutritional history,
mineral supplementation status, and consumption of
goitrogenic foods, along with compatible clinical signs such
as stillbirths, abortions, and the birth of underweight or
stillborn kids with congenital goiter. Clinically, the most
apparent sign of goiter in goats is a noticeable enlargement
of the thyroid lobes, at least twice their normal size.®’ In
this case report, in addition to compatible anamnestic data
and clinical findings, the diagnosis was confirmed through
laboratory analyses, including low thyroid hormone levels
and reduced serum iodine and selenium concentrations.

Thyroid gland problems are widely recognized in pet

animals but are less known in livestock. Nutritional iodine
shortages in farm animals, particularly in regions with
iodine deficiency are more significant than those in the
thyroid gland.* The enlargement of the thyroid glands in
newborns, especially in those with high mortality rates,
indicates iodine deficiency.!? Goats are considered
susceptible species for iodine deficiency because they are
nomadic breeds that prefer to eat leaves, branches, vines,
and bushes, and consume less soil than other grazing
animals.® In ruminants, even when iodine intake is
restricted, the thyroid glands store iodine efficiently and
thyroid hormone levels are maintained for long periods,
however the developing fetus lacks these thyroid hormone
reserves and growth and development are restricted when
iodine intake is restricted.® In general, clinical
manifestations of iodine deficiency, such as goiter
development, are more commonly observed in kids than in
adult goats.® Thus, in this report, the probable cause of the
clinically normal thyroid gland in the mother was thought
to be adequate maternal iodine reserves.

When iodine deficiency occurs, the pituitary gland
secretes an excessive amount of TSH. This situation causes
the thyroid gland to increase the production of thyroid
hormones to compensate for iodine deficiency. Growth
and hyperplasia occur in the thyroid gland as a result of
goiter.’® Jarad et al.? reported a significant increase in TSH
and cholesterol levels, along with a decrease in T3, T4, and
FT4 hormone levels, in goitrous kids compared to the
control group. In this report, TSH, triglyceride and
cholesterol levels were high, but FT3, FT4, Total T3 and
Total T4 levels were low (Table 1). It was interpreted that
the thyroid gland was enlarged due to TSH activation.”*3 In
this report, TSH, cholesterol and triglyceride levels were
higher before the treatment but cholesterol and
triglyceride levels were lower compared to the reference
values after treatment, which is similar to the previous
results. Pankowski et al.!* reported the average
measurements of the thyroid lobes as follows: a length of
3.02 cm, a width of 1.05 cm, and a height of 0.63 cm.
Ozmen and Haligur®® stated that in their measurements of
kids with congenital goiter, the length of the thyroid gland
was ranged between 6.1-7.5 cm, and the width was ranged
between 4.3-5 cm. In this report, the left lobe measured 1.7
cm in width and 4.14 cm in length, while the right lobe
measured 2.07 cm in width and 3.51 cm in length. The
ultrasonographic measurements indicated that the thyroid
gland size exceeded the reference range (Figurel C, D). It
was highlighted that the underlying causes of hypertrophy
in the thyroid gland are goitrogenic compounds and plants,
iodine-deficient diets, excessive dietary iodine, and genetic
enzyme defects in the biosynthesis of thyroid hormones.”¢
lodine deficiency in animals is often accompanied by
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vitamin A and selenium deficiencies. If iodine deficiency
occurs during pregnancy, problems such as dystocia,
myxedema and prolonged pregnancy can occur in the
fetus. This situation generally leads to death of the fetus
and doe, resulting in significant economic losses.2 Wu et
al.’” stated that iodine and selenium are the two main
minerals required for thyroid hormone production. Paksoy
et al.’® conducted a study to determine the serum selenium
levels of Kilis goats in the Sanliurfa region and found that
these levels were lower than those of other sheep and
goats in the area. Sabea et al.'® stated in their study on rats
with hypothyroidism that the combination of selenium and
levothyroxine is the most effective treatment for
hypothyroidism. Considering this result, it should be noted
that the potential cause of iodine deficiency may also be
related to selenium deficiency. This conclusion was also
supported by the serum selenium levels measured
alongside serum iodine levels (43.76 pg/L and 20.50 ng/mL,
respectively). In this case report, congenital goiter was
diagnosed and confirmed based on thyroid-related
hormone levels, as well as serum iodine and selenium
levels. However, certain limitations should be
acknowledged, including the inability to perform thyroid
gland histopathology, the lack of follow-up measurements
of serum iodine and selenium levels despite clinical
improvement after treatment, and the absence of soil
iodine/selenium level assessments. Given the limited
number of reports on this subject, the findings of this case
report may provide valuable insights for future studies on
the diagnosis and treatment of congenital goiter.

This case report describes a disease caused by
goitrogenic substances and iodine deficiency, which is both
treatable and preventable. Prevention strategies include
avoiding goitrogenic feeds during pregnancy and ensuring
adequate iodine supplementation, either orally or via
injection, to support thyroid function. Goats are
particularly susceptible to iodine deficiency, especially due
to their increased physiological demand in natural
conditions. In conclusion, this report highlights the
importance of thyroid-related hormone analysis, serum
iodine and selenium measurements, and ultrasonographic
examination in diagnosing and confirming the disorder.
Additionally, levothyroxine treatment is effective, and the
disease should be considered in regions prone to iodine
and selenium deficiency.
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Case of Chondrodysplasia in a Holstein Calf
Holstein Irki Bir Buzagida Kondrodisplazi Olgusu

ABSTRACT

The aim of this study was to describe pathomorphologically a case of chondrodysplasia
observed in a newborn Holstein calf. According to the anamnesis, the first remarkable
finding in the calf, which was delivered in the Department of Obstetrics and Gynecology
of our faculty, was that the joints were easily broken during birth. Multiple anomaly
findings were observed in the calf that was born. Macroscopic examination revealed that
the calf had a disproportionately short body and an enlarged skull. It was also observed
that the forelimbs and hind limbs were short and arthrogryposis, scoliosis of the
vertebrae and herniation in the umbilical region. When the chest cavity was opened, it
was noted that the costae and sternum were not fully developed and the vertebrae were
curved. It was noticed that the trachea was smaller and curved than normal and the
bronchial structures of the lung were not formed. When the skull was opened,
hydrocephalus was noted. The most striking finding was the softness and fragility of all
the body bone and cartilage tissues. For histopathological examination, tissue samples
were fixed in a 10% buffered formalin solution for 48 hours and decalcified. Following
this, routine tissue processing procedures, 4-5 um thick sections were taken with a
microtome, stained with haematoxylin-eosin (H&E), and examined under a light
microscope. Histopathological examination revealed degenerative and hypertrophic
chondrocytes, as well as incomplete vascularization in the affected area.

Keywords: Calf, Chondrodysplasia, Histopathology

oz

Bu galismada Holstein irki, yeni dogmus bir buzagida gézlenen kondrodisplazi olgusunun
patomorfolojik olarak tanimlanmasi amaglandi. Alinan anamnez bilgilerine gore,
fakiltemiz Dogum ve Jinekoloji Anabilim dalinda dogumu gerceklestirilen buzagida ilk
dikkat cekici bulgu dogum esnasinda eklemlerinin kolayca kirllmasi durumuydu. Dogumu
gerceklestirilen buzagida birden fazla anomali bulgulari gézlendi. Yapilan makroskobik
incelemede buzaginin gévdesinin kisa, kafatasinin ise oldukca biyuk sekillendigi gorald.
Ayrica 6n ve arka bacaklarin kisa ve artrogripozisli oldugu, omurlarda skolyoz ve ayrica
umblikal bolgede fitiklasmanin sekillendigi gozlendi. Gogls boslugu acildiginda ise
kostalar ve sternumun tam gelismedigi, vertebralarin egri oldugu dikkat cekti. Trakeanin
normalden kicik ve egri sekillendigi, akciger brons yapilarinin sekillenmedigi fark edildi.
Kafatasi acildiginda ise hidrosefalus dikkati ¢ekti. En dikkat ¢ekici bulgu ise viicudun tiim
kemik ve kikirdak dokusunun yumusak ve kirilgan olmasiydi. Histopatolojik inceleme
amaciyla doku 6rnekleri %10’luk tamponlu formalin soliisyonunda 48 saat siireyle fikse
edilmis ve dekalsifikasyon islemi uygulanmistir. Bunu takiben, rutin doku isleme
prosedirleri gerceklestirilmis, mikrotom ile 4-5 um kalinhiginda kesitler alinmis,
hematoksilen-eozin (H&E) ile boyanmis ve stk mikroskobu altinda incelenmistir.
Histopatolojik incelemelerde; dejeneratif ve hipertrofik kondrositlerin yanisira bu
bolgede damarlasmanin da tam sekillenemedigi gbzlendi.

Anahtar Kelimeler: Buzagi, Kondrodisplazi, Histopatoloji
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INTRODUCTION

Congenital anomalies are pathological conditions that
can occur during embryonic or fetal development in all
animal species including structural or functional defects in
tissues, organs, or systems.! These malformations are
common worldwide and can lead to fetal losses, neonatal
deaths, or pregnancy termination. In cattle, in particular,
such anomalies result in significant reproductive losses and
cause economic losses in the livestock industry.?

Although the etiology of congenital malformations has
not been fully elucidated, both hereditary and non-
hereditary factors have been reported to play a role in the
development of these anomalies.?

The etiological factors of non-hereditary congenital
anomalies in animals include genetic predisposition,3
faulty breeding selection, breed characteristics,
consanguinity,* parental age, stress factors, nutritional
disorders,> vitamin deficiencies, exposure to teratogens,
and endocrine disorders.®

In addition, factors such as fetal position in the uterus,
exposure to carcinogenic substances, and pregnancy
diagnosis by rectal palpation before day 42 or by rectal
ultrasonography between days 28 and 90 of gestation may
also contribute to the development of congenital
malformations.?  Mutant genes or chromosomal
abnormalities have been shown to play a role in the
occurrence of inherited malformations.®> Chromosomal
changes typically manifest as a broad spectrum of
malformations rather than as isolated deformities.!

Chondrodysplasia, a genetic disorder, is defined as an
extremely rare abnormality in cartilage growth or
development, which can affect genes or chromosomes and
result in varying degrees of disproportionate dwarfism.? It
typically disrupts transverse or longitudinal cartilage
growth, negatively impacting the entire skeletal system.
Chondrodysplasia is characterized pathologically by the
destruction of endochondral osteogenesis.® The probability
of birth defects in calves has been reported to be between
0.2% and 0.3%, with 26.6% of these cases involving skeletal
and muscular anomalies.”

In addition to cattle, chondrodysplasia has also been
reported in dogs, pigs, rabbits, and sheep as well as in
humans and mice. The aim of this study was to describe
pathomorphologically a case of chondrodysplasia observed
in a newborn Holstein calf.’

CASE PRESENTATION

The subject of this case report was a newborn Holstein
calf that was delivered at Atatlirk University, Faculty of
Veterinary Medicine, Department of Obstetrics and
Gynaecology, and died a few minutes after birth. Bone
samples obtained from the systemic necropsy were fixed in

10% buffered formalin solution for 48 hours and decalcified
in 36.8% formic acid and 6.8% sodium formate for
histopathological examinations. They were then
embedded in paraffin blocks following a routine tissue
processing procedure. Sections of 4-5 um thickness were
taken using a microtome, stained with haematoxylin-eosin
(H&E), and examined and imaged with an Olympus BX52
light microscope (Japan) equipped with a DP72 camera
system.®

Macroscopic examination revealed that all bones of the
calf were extremely soft and fragile at birth (Figure 1A). The
body of the calf was short, and the skull was
disproportionately large. The forelimbs and hind limbs
were shortened, and arthrogryposis, scoliosis of the
vertebrae, and herniation in the umbilical region were
observed (Figure 1B). Upon opening the skull,
hydrocephalus was detected (Figures 1C—D). Examination
of the thoracic cavity revealed that the ribs and sternum
were underdeveloped, and the vertebrae were curved
(Figure 1E). Additionally, the trachea was smaller and more
curved than normal, and the bronchial structures of the
lungs were absent (igure 1F).

o la A
Figure 1. (A) Easily fractured bones (arrowhead), (B) Umbilical hernia
(curved arrow), (C-D) Hydrocephalus (arrow), (E) Underdeveloped ribs
and sternum (star), (F) Smaller than normal and curved trachea
(lightning).

Microscopic examination revealed an increased number
of immature chondrocytes, along with decreased or
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incomplete vascularization and calcification (Figure 2A-B).
Degenerative changes were observed in mature
chondrocytes (Figure 2C-D).

AP s
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Figure 2. (A-B) Incomplete calcification (arrow), (C-D) Mature
chondrocytes and degenerating chondrocytes (arrow), (H&E, 50 um).

-

DISCUSSION

Although congenital anomalies in cattle are rare in
cattle breeding, they represent a serious problem that can
lead to significant economic losses. Various studies on the
etiology of these anomalies have shown that multiple
factors, including genetic predisposition,® environmental
influences, and nutritional deficiencies,® may play a role.

Genetic factors have been identified as a significant
contributor to the development of chondrodysplasia in
cattle, and this condition has been shown to be fatal in
affected individuals.® Chondrodysplasia is a skeletal
malformation characterized by defects in endochondral
osteogenesis. Macroscopic findings vary widely; however,
the common feature in all cases is a disruption in transverse
and longitudinal bone development.®

The term 'bovine prenatal fatal chondrodysplasia' refers
to a genetically heterogeneous group of chondrodysplasias
and is characterized by severe micromelic dwarfism.’
Hereditary chondrodysplasia has been reported in humans,
cattle, sheep, dogs, pigs, rabbits, and mice. According to
the anamnesis, an aborted fetus with similar findings had
previously been obtained from the same bull on this farm,
leading to the conclusion that this condition may be
hereditary.

It has been reported that in cases of chondrodysplasia,
intrauterine death typically occurs between the 6th and 8th
months of gestation; however, some affected calves may
be born alive, with the majority of these cases classified as
bulldog calves.® In the present case, chondrodysplasia was
observed in a Holstein calf, which died a few minutes after
birth. The results of our study aligned with those reported
in the existing literature.

J Vet Case Rep

Generalized chondrodysplasia is primarily characterized
by cartilage defects!® and is associated with various skeletal
and soft tissue abnormalities, including disproportionate
dwarfism,!* a large and domed skull,*® short limbs,'! a
protruding tongue,! cleft palate,*! tracheal malformations,
underdeveloped lung lobes,> and ventral abdominal
hernia.’®

Various forms of chondrodysplasia have been identified
in cattle, including snorter (brachycephalic), Dexter, and
Telemark chondrodysplasias. Generalized
chondrodysplasias have been observed in Dexter
Holstein,'*12  Jersey,* Highland,> Belted Galloway,®
Nellore,” and Miniature Zebu,® cattle, and these conditions
are collectively referred to as bulldog-type dwarfism.

The diagnosis of the bulldog fetus was based on its
physical characteristics, including deviations and
deformities from normal development, and was confirmed
by previously reported cases in different cattle breeds.??*®

In our study, chondrodysplasia was detected in a
Holstein calf, and the macroscopic findings were similar to
those reported in cases of chondrodysplasia anomaly
described by Jacinto et al.!! These changes, which align
with previously described findings in different cattle
breeds, including Holstein, consist of structural anomalies
thought to be associated with genetic mutations.'**

Bulldog-type chondrodysplasia is characteristically
defined by short limbs, a bulging abdomen, a flattened
head, and micromelia. Such anomalies have been reported
in various cattle breeds, including Jersey,’* Highland,®
Belted Galloway,® Nellore’, and Miniature Zebu.'® Similar
macroscopic findings were observed in our case and were
consistent with the literature.

In  previously reported cases, histopathological
examination of bones such as the humerus, radius, femur,
and tibia revealed that intramembranous ossification
occurred beneath the periosteum, whereas endochondral
ossification was severely limited.' In addition to abnormal
chondrocytes, a large number of incompletely matured
chondroblasts were observed, and vascularization was
found to be insufficient in these areas.’>? The
histopathological findings observed in our case were
consistent with those reported in the literature.

In conclusion, chondrodysplasia in calves leads to severe
skeletal deformities, reduces the animal’s quality of life,
and causes economic losses. Early diagnosis is crucial to
preventing the spread of this genetic disorder within herds.
To achieve this, genetic isolation strategies should be
implemented, and selective breeding programs should be
established by removing individuals carrying the
chondrodysplasia mutation from the herd.

Additionally, the widespread adoption of genetic
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testing, raising awareness among breeders, and ensuring
regular veterinary inspections of calves are critical
measures to control the spread of the disease. These
actions will not only improve animal welfare but also
minimize potential negative impacts on the national
economy. Therefore, this case was considered noteworthy
and was reported to our department.
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