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This study aimed to investigate the relationship between serum vitamin and mineral levels
and congenital defects in digestive and urogenital system anomalies in calves, lambs, and
kids. The study material consisted of 13 calves, 15 lambs, 10 kids clinically and radiologically
diagnosed with congenital digestive and urogenital system anomalies and 10 newborn
clinically healthy calves, 10 lambs, and 10 kids. Congenital defects were diagnosed by clinical
and radiological examination. Blood samples were collected from all animals, and sera were
extracted for biochemical analysis. Vitamins A, D, and E, calcium, phosphorus, sodium,
potassium, chlorine, magnesium, copper, iron, zinc, selenium, and manganese levels were
measured in serum samples. Penile urethral diverticulum in kids, atresia ani, atresia ani with
vaginal fistula in lambs, and atresia ani and atresia coli defects in calves were determined.
Copper levels were higher, and zinc levels were lower in kids with penile urethral diverticulum
compared to the control group. Vitamin A levels were lower in lambs with digestive system
anomalies compared to the control group. Meanwhile, copper levels were higher in lambs
with digestive system anomalies. Vitamin A and D levels were lower in calves with digestive
system anomalies compared to the control group. There was no difference in the levels of the
other parameters compared to the control group. In conclusion, insufficient serum vitamin
A levels may play a role in the etiopathogenesis of congenital intestinal atresia in calves
and lambs. Therefore, we believe that parenteral vitamin A administration to the mother,
especially in the last trimester of pregnancy in regions with continental climates and poor
green vegetation, would be beneficial. Further research should be conducted to determine
the role of vitamin A in the etiopathogenesis of congenital atresia ani and coli.

INDEX TERMS: Congenital, anomaly, ADE vit, mineral, ruminant.

Resumao.- [Retinol sérico, alfa-tocoferol, colecalciferol e
alguns niveis de minerais em ruminantes com anomalias
congénitas do sistema digestivo e urogenital.] Este estudo
teve como objetivo investigar a relacdo entre os niveis séricos de
vitaminas e minerais e defeitos congénitos com envolvimento
do sistema digestivo e urogenital em bezerros, cordeiros e
cabritos. O material de estudo foi constituido por 13 bezerros,

nascidos clinicamente saudaveis. Defeitos congénitos foram
diagnosticados por exame clinico e radiolégico. Amostras de
sangue foram coletadas de todos os animais e os soros foram
extraidos para andlise bioquimica. Os niveis de vitaminas A, D
e E, célcio, fésforo, sddio, potassio, cloro, magnésio, cobre, ferro,
zinco, selénio e manganés foram determinados nas amostras
de soro. Diverticulo uretral peniano em cabritos, atresia anal,

15 cordeiros e 10 cabritos clinicamente e radiologicamente
diagnosticados com anomalias congénitas do sistema digestivo
e urogenital, e 10 bezerros, 10 cordeiros e 10 cabritos recém-
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atresia anal com fistula vaginal em cordeiros e defeitos de atresia
anal e atresia coli em bezerros foram determinados. Os niveis de
cobre foram mais altos e os niveis de zinco foram mais baixos
em cabritos com diverticulo uretral peniano em comparagdo
com o grupo de controle. Os niveis de vitamina A foram mais
baixos em cordeiros com anomalias do sistema digestivo em
comparacdo com o grupo de controle. Enquanto isso, os niveis de
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cobre foram mais altos em cordeiros com anomalias do sistema
digestivo. Os niveis de vitaminas A e D foram mais baixos em
bezerros com anomalias do sistema digestivo em comparacdo
com o grupo de controle. Nao houve diferenca nos niveis dos
outros parametros em comparagio com o grupo de controle.
Em conclusao, niveis insuficientes de vitamina A sérica podem
desempenhar um papel na etiopatogénese da atresia intestinal
congénita em bezerros e cordeiros. Portanto, acreditamos que a
administracdo parenteral de vitamina A a mae, especialmente no
ultimo trimestre da gravidez em regides com clima continental
e vegetacdo verde escassa, seria benéfica. Mais pesquisas devem
ser conduzidas para determinar o papel da vitamina A na
etiopatogénese da atresia ani e coli congénita.

TERMOS DE INDEXACAO: Congénito, anomalia, vitamina ADE,
mineral, ruminante.

INTRODUCTION

Congenital anomalies are a range of structural, functional, or
metabolic disorders that occur during the development of
the embryo or fetus (Su et al. 2023). Congenital anomalies,
important in veterinary medicine, constitute 11.50% of
surgical diseases. It is difficult to determine the number and
types of patients with congenital anomalies because they are
not usually referred for treatment. The incidence of anomalies
varies according to the species and the environment in which
the animals live, depending on various factors (Dogan & Sindak
2013). Although rare, they are considered one of the leading
causes of neonatal morbidity and mortality and cause significant
economic loss (Samad 2021). Congenital anomalies occur in
all animal species. However, they are more common in calves,
lambs, and kids (Dogan & Sindak 2013). They occur mostly in
the musculoskeletal and digestive systems and less frequently
in the urogenital, ocular, and other organ systems (Aksoy et
al. 2006). Itis reported that anorectal anomalies are the most
common digestive system anomalies (Aslan et al. 2009).

The causes of congenital anomalies in ruminants have not
been definitively identified. It has been suggested that these
anomalies may develop at different stages of embryogenesis
or fetal development due to genetic factors, infectious agents,
drugs, toxic substances, various plants, mineral and vitamin (A,
D, E) deficiencies, and hormonal and environmental factors,
or combinations of these factors (Newman et al. 1999).
Vitamins are necessary for a normal functioning metabolism
and maintaining a healthy state; they cannot be synthesized
in the body or are synthesized in insufficient amounts and
must be ingested in small amounts from the environment in
the form of food. The importance of vitamins in physiological
events stems from the fact that the metabolites formed from
some of them in the body function as coenzymes and cofactors
in cells (Kayaalp 2002).

Trace elements have important roles in the continuity of life,
growth, development, and production activities and in fulfilling
many other vital functions of living organisms. Deficiency
or excess of these trace elements disrupts physiological
functions at the cellular level and directly or indirectly
predisposes animals to the development of various metabolic
and infectious diseases (Okatan et al. 2008). A regular and
adequate intake of vitamins and trace elements, along with
basic nutrients and building materials, such as proteins, fats,
carbohydrates, amino acids, and mineral salts, is necessary
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for the organism to perform and maintain its functions in a
healthy way (Isikyildiz & Altintas 1994). Vitamins and trace
elements play a role in embryonic and fetal development
and ensure and maintain pregnancy. Some vitamin and trace
element deficiencies significantly impair fetal development
(Mahan & Vallet 1997, Blair 2020).

Given the need to investigate the contribution of vitamins and
trace elements in the development of congenital malformations
(Kocylowski et al. 2019, Polat 2022, Nakamura et al. 2023),
this study aimed to evaluate some vitamins and minerals
in the blood serum of ruminants with congenital digestive
and urogenital anomalies. Also, it aimed to contribute to the
etiology of the disease with scientific data and to develop
prophylaxis and treatment options in light of our findings.

MATERIALS AND METHODS

Ethical approval. This study was approved by the Van Yiizlinci
Yil University Animal Experiments Local Ethics Committee (2016/02).

This study consisted of 38 animals diagnosed clinically and
radiologically with congenital digestive and urogenital anomalies,
including 13 calves, 15 lambs, and 10 kids of different breeds, ages,
and sexes, as well as 30 healthy controls, including 10 clinically healthy
newborn calves, 10 lambs, and 10 kids, obtained from Van region.

Anamnesis. Information like the mother’s breeding method,
whether the mother was supplemented with vitamins and minerals
during pregnancy, the mother’s nutrition, the number of offspring,
and whether there were similar disorders in previous offspring
were obtained from the animal owners.

Clinical and radiographic examination. Routine physical
and clinical examinations, such as general condition, heart, and
respiratory frequency, were performed after anamnesis. Radiographic
examinations of the abdominal and pelvic regions were performed
in latero-lateral (L/L) and ventro-dorsal (V/D) positions following
clinical examination methods, including inspection, auscultation,
palpation, and percussion. A colonoscopy was performed in necessary
cases to diagnose anomalies.

Laboratory analysis. Blood samples collected from the vena
jugularis of both congenital anomalies (38 animals) and healthy
animals (30 animals) were placed in gel biochemistry tubes. Blood
samples were transferred to biochemistry tubes and centrifuged at
3,000rpm for 10 minutes to remove serum. Sera were transferred to
Eppendorf tubes and stored at -20°C until the analysis day. Serum
retinol, a-tocopherol, cholecalciferol, calcium, phosphorus, sodium,
potassium, chlorine, magnesium, copper, iron, zinc, selenium, and
manganese levels were analyzed.

Statistical analysis. Statistical evaluation of the data was performed
using the SPSS statistical package program. An independent t-test
was used to determine the significance of the differences between
the groups. If p<0.05, the difference was statistically significant.

RESULTS

Anamnesis

The distribution of calves with anomalies according to
breeds was as follows: 10 were Simmental, two were Montafon,
and one was Indigenous. Seven were male, five were female,
and one was intersex. Age ranged from 1-8 days old. Among
the diseases of the digestive and urogenital systems, six calves
had atresia colj, five had atresia ani, and two had atresia
ani with rectovaginal fistula. All the lambs with anomalies
were the Akkaraman breed. The distribution of lambs by
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sex was nine males and six females. In terms of digestive
and urogenital system diseases, 10 lambs had atresia ani,
and five lambs had atresia ani with rectovaginal fistula. The
goats were distributed with anomalies according to breed,
with four colored Mohair and six Sanen. The age range of
all male kids was between 4-15 days old. All kids had penile
urethral diverticula. In the anamnesis, the owners reported
that the calves suckled their mothers after birth and appeared
healthy. However, in the following days, they noticed a loss of
appetite, inability to defecate, and/or closed anus. They said
the calves had difficulty urinating and observed swelling in
the preputium area. None of the mothers were given vitamin
and mineral supplements during the gestation period, and
they did not observe any defects in their previous offspring.
Sheep and goats were conceived by natural mating, and cows
were conceived by artificial insemination.

Clinical and radiographic results

In the clinical examination of the animals with digestive
system anomalies, there was a decrease in bowel sounds,
abdominal tension, and straining in all cases. In cases of
atresia ani, the anus was closed. Moreover, with atresia ani,
the diagnosis was made by the formation of a bulge due
to the pressure of the rectum on the anal region during
straining or when pressure was applied to the abdominal
region. In animals with atresia ani with rectovaginal fistula,
the clinical findings were similar to the clinical findings of
the other cases, with some differences; fecal residues were
observed in the vagina and vulva lips. Varying amounts of
feces exited the vulva due to straining or after abdominal
pressure. When the vagina was opened with a speculum
in these animals who were placed in the supine position,
the presence of a fistula on the dorsal wall was detected. In
cases with atresia coli, the intestines were filled with gas,
peristalsis was increased, and mucus was observed during
rectal palpation. Some animals who presented late to our
clinic had tachycardia and varying degrees of dehydration.
Although the anus was open, abdominal distension, straining,
and depression were observed. In addition, some mucus was

coming out from the anus with straining. In goats with penile
urethral diverticulum, the swelling was observed in the pre-
scrotal region, and urination normally occurred when this
swelling was pressurized. In cases of atresia ani and atresia
ani with rectovaginal fistula, the last part of the rectum filled
with meconium and gas was identified by direct abdominal
radiography in the L/L position. The clinical diagnoses were
confirmed in this way (Fig.1). In addition, the position of the
fistula was determined by contrast radiography in cases of
atresia ani with rectovaginal fistula. In cases of atresia coli,
direct antegrade and indirect retrograde radiographs showed
no intestinal passage.

Laboratory results

Blood-serum retinol, a-tocopherol, cholecalciferol, calcium,
phosphorus, sodium, potassium, chlorine, magnesium, copper,
iron, zinc, selenium, and manganese levels for animals with
congenital anomalies and healthy controls are presented in Table 1.

Fig.1. Atresia ani in a calf in the latero-lateral (L/L) position. White
dots indicate the border of the blind end of the rectum.

Table 1. Blood-serum retinol, a-tocopherol, cholecalciferol, calcium, phosphorus, sodium, potassium, chlorine, magnesium,
copper, iron, zinc, selenium and manganese levels of animals with congenital anomalies and healthy control group animals

Parameter Control group Study group calves Control group Study group lambs  Control group kids Study group kids
calves (n =10) (n=13) lambs (n =10) (n=15) (n=10) (n=10)
Vit A (pg/dl) 30.28+8.28 10.66+4.56* 36.88+7.51 12.21+3.98* 27.38+4.21 30.34+6.06
Vit D (ng/ml) 25.56+5.86 20.24+4.55** 27.70+4.39 25.86+5.72 21.55+0.24 21.75+0.43
Vit E (mg/1) 2.10+0.90 1.61+0.91 0.40+0.15 0.47+0.21 24.04+5.13 21.48+12.77
Zn (pg/ml) 1.61+0.26 1.49+0.35 1.47+0.17 1.40+0.32 1.71+0.19 1.39+0.23*
Cu (pg/dl) 58.86+2.63 61.79+5.14 54.57+7.75 66.56+7.77** 51.63+4.49 58.92+7.22*
Fe (pg/dl) 61.00+17.07 54.23+16.89 178.60+41.95 163.42+67.63 146.60+81.32 202.00+71.78
Ca (mg/dl) 10.15+0.87 9.29+2.93 12.94+2.87 10.46+1.68 11.18+1.25 11.32+2.77
Mg (mg/dl) 1.78+0.19 1.96+0.26 2.22+0.49 2.07+0.72 2.14£0.21 2.30+0.55
Se (ng/ml) 84.28+16.96 94.47+44.52 130.59+44.17 131.44+45.28 90.55+29.76 123.11455.26
Mn (ng/ml) 2.19+1.47 4.31+3.32 1.30+0.75 1.19+0.64 1.13+0.80 1.68+1.17
P (mg/dl) 8.25+2.25 7.82+3.75 6.25+1.54 6.52+1.27 8.37+0.40 8.86+0.65
Na (mEq/1)) 135.42+3.87 138.23+4.55 140.01+8.77 143.28+7.65 140.27+1.85 142.44+1.24
K (mEq/1)) 6.56+1.25 6.03+0.95 5.51+1.22 5.81+1.03 6.04+0.56 6.23+0.65
Cl (mEq/1) 92.62+7.49 101+10.85 98.16+7.81 95.28+8.11 101.13+0.95 103.35%1.67

* p<0.001, ** p<0.05.
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DISCUSSION

Congenital anomalies are structural and functional defects
that develop during intrauterine life and are present in
one or more organs at birth (Ortega-Pacheco et al. 2020).
These anomalies can range from minor anatomical defects
to semi-fatal or fatal diseases, depending on the degree of
malformation (Uzar et al. 2020). Congenital anomalies can
resultin significant economic losses due to reduced fertility,
increased perinatal and neonatal losses, and, consequently, a
reduction in the number of offspring obtained (Karaman et
al. 2013). Although the prevalence of congenital anomalies in
farm animals is low, many are born with congenital defects
yearly (Williams 2010).

Most studies investigating the incidence of congenital
anomalies have been conducted either as regional surveys
or in animals admitted to clinics. In these studies, congenital
anomalies were found between 1.71% (Hossain etal. 2016) and
2.96% (Ogurtan etal. 1997) in newborn ruminants. We believe
these different rates of anomalies in ruminants vary according
to geographical region, dietary level, and environment (Sonfada
etal. 2010). Many studies have reported the musculoskeletal,
ocular, and digestive systems in calves (Ozaydin et al. 1995,
Ogurtan et al. 1997, Sonfada et al. 2010, isler et al. 2016),
the digestive system in lambs (Ozaydin et al. 1995, Aksoy et
al. 2006, isler et al. 2016), and the urinary system in kids as
the most common system anomalies (Ozaydin et al. 1995,
Aksoy et al. 2006, Dogan & Sindak 2013, isler et al. 2016).
In our study, digestive system anomalies were observed in
2.87% and urinary system anomalies in 1.02% of newborn
ruminants admitted to our clinic during the spring season
for three years. Anorectal anomalies and atresia coli were
the most common digestive system anomalies in calves and
lambs, while penile urethral diverticulum anomaly was the
most common urinary system anomaly in kids.

Different results were reported when congenital anomalies
in calves were evaluated in terms of breed and sex. While some
researchers reported that there was no significant difference
between congenital anomalies in calves and their breeds
(Ozaydin etal. 1995), many studies reported that congenital
anomalies in calves were mostly seen in Holstein (isler et al.
2016), Simmental (Aksoy et al. 2006), and Montafon (Kaya
etal. 2011) breeds. The present study observed congenital
anomalies mostly in Simmental calves, Akkaraman lambs,
and Sanen kids. The high incidence of congenital anomalies in
these breeds in our study may be related to the fact that they
are common breeds in the region. In some studies, although
anomalies are related to the breed, they are also found in non-
susceptible breeds, which may be related to some regional
environmental and pathological factors (Goksel & Saritas
2016). It is thought that when a new breed is reared in a
region, an increase in congenital anomalies may occur due
to environmental factors (Aksoy et al. 2006). Many studies
investigating the sex distribution of congenital anomalies
in ruminants have reported that congenital anomalies are
more common in males (Ozaydin et al. 1995, Ogurtan et al.
1997, Aksoy et al. 2006, Goksel & Saritas 2016, isler et al.
2016). Similarly, in the present study, congenital anomalies
observed in calves, lambs, and kids were predominantly in
males. A discussion of gender and the causes of the anomalies
has not yet been put forward by the authors (Ozaydin et al.
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1995, Ogurtan etal. 1997, Aksoy et al. 2006, Goksel & Saritas
2016, Isler et al. 2016).

In the first three weeks of pregnancy, if congenital
malformations arise, the embryo dies, or the regulatory
mechanism in the embryo prevents damage and allows the
embryo to continue its life. Between three and eight weeks (e.g.,
the oogenesis period), the embryo is vulnerable to abnormal
development. Structural malformations are inevitable in
the affected embryo during this period. After eight weeks of
gestation, major structural anomalies are unlikely to occur.
During this period, many organs have completely developed
(Sinowatz 2010). We think the malformations observed
in our study resulted from the oogenesis period in the
uterus. Studies have shown that only 30% to 35% of human
congenital malformations have an identifiable etiology. The
unknown causes of most human congenital malformations
are reported to be multifactorial interactions between
genetic and environmental factors, potentially representing
complex host-pathogen-environment interactions that occur
in disease pathogenesis. Similar complexities are inevitable
in studying animal congenital disorders (Windsor 2019).
In contrast to the situation in humans, reliable data on the
etiology of congenital defects in domestic animals are scarce
(Sinowatz 2010).

In the literature, it has been suggested that the etiology of
congenital anomalies in ruminants may result mainly from
genetic, chromosomal, infectious, or environmental factors or
a combination of these (Dennis & Leipold 1986, McGeady et al.
2017). Among environmental factors, nutritional deficiencies
(Sinowatz 2010, McGeady etal. 2017), vitamin deficiency (e.g.,
A, D, E, folic acid) (Dennis & Leipold 1986), consumption of
toxic plants, exposure to environmental pollutants or harmful
physical factors play an important role (Sinowatz 2010, McGeady
et al. 2017). Maternal nutrition plays a critical role in fetal
growth and development. Despite considerable effort in the
last 30 years to define the nutrient requirements of animals,
malnutrition during pregnancy remains a major problem for
many animals, such as cattle, pigs, and sheep, worldwide
(Wu et al. 2004). Nutritional deficiencies are a known cause
of congenital defects in many animal species (McGeady et
al. 2017). Studies have suggested that vitamin deficiencies,
including A, D, E, and folic acid, and trace elements, such as Cu,
Zn, Mg, and Se, may lead to congenital malformations. In many
human studies, maternal concentrations of some vitamins and
trace elements were significantly lower in mothers of infants
with congenital anomalies compared to mothers who gave
birth to healthy babies (Sarmah et al. 2016).

Zinc deficiency during pregnancy is teratogenic in many
species, such as rats, mice, sheep, and chickens. Offspring of
rats fed a zinc- or copper-deficient diet during pregnancy
developed congenital anomalies affecting almost every organ
and system. Zinc or copper deficiencies are considered effective
in developing anomalies, causing changes in cellular redox
balance, migration of neural crest cells, expression of key
regulatory genes, tissue oxidative stress and inappropriate
cell death (Ovayolu et al. 2020). Studies investigating trace
element levels in serum (Kocylowski et al. 2019) and amniotic
fluid in humans suggested that low trace element levels may
be associated with congenital malformations (Kocylowski et
al. 2019, Ovayolu et al. 2020).
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In our study, although serum copper values (66.56+7.77ug/
dl) were statistically higher (p<0.05) in lambs with digestive
system anomalies compared to the control group (54.57+7.75ug/
dl), we found that this value was between the reference values
(Page et al. 2018) for lambs (Table 1). In addition, when the
interaction between copper and low serum vitamin A levels
was examined, copper deficiency or excess did not affect
vitamin A metabolism (Dulin et al. 1992). High levels of any
mineral substance or trace element, such as calcium, phosphate,
iron, zinc, copper, and manganese, may cause deviations in
the availability of other elements (Davis 1972). Regarding
Zn and Cu, Zn and Fe, and Fe and Mn, it has been reported
that adequate or high levels of one nutrient and critical or
inadequate dietary levels of the other nutrient can lead to an
antagonistic interaction (Graham et al. 1994). In addition,
the absorption of Zn and Cu from the gastrointestinal tract is
mediated by carriers (e.g., transferrin and metallothionein),
and there is competition between these two elements because
they share the same binding sites in the carrier (Davis 1972).
The main negative interaction affecting Zn absorption is excess
copper in the diet (Price et al. 1987), and high levels of Cu in
the diet and liver can lead to suppression of Zn levels (Davis
1972). In our study, serum copper (59.83+6.58ug/dl) was
significantly higher (p<0.05), and serum zinc (1.44+0.25ug/
dl) was significantly lower (p<0.01). However, these values
were within the reference values (Haenlein & Anke 2011)
for goats (Tablel). However, the low Cu levels at high Zn
levels may be explained by the antagonistic effect of high
Cu on Zn (Davis 1972, Price et al. 1987). The decrease in Zn
levels in various tissues is suggested to be primarily due to
the negative effect of high Cu levels on the absorption and
transport of Zn through the intestinal mucosa (Davis 1972).
Vitamins are important in physiological processes because
some of them act as coenzymes and cofactors in the cells of
metabolites formed. Active metabolites consisting of vitamin
A and D precursors control the basic events in target cells
through their steroid-like effects on the expression of certain
genes via specific receptors (Kayaalp 2002).

Vitamin A and its natural metabolites and synthetic
derivatives are called retinoids. Vitamin A is not biologically
active on its own but is oxidized in tissue to retinaldehyde and
then to retinoic acid (Blomhoff & Blomhoff 2006). Retinoic
acid (all-trans retinoic acid) is the most active metabolite of
vitamin A. Retinoicacid is critical in regulating various biological
functions, such as gene expression, cell differentiation and
proliferation of epithelial cells, and embryonic development
(Sasaki etal. 2011).

Excessive vitamin A during pregnancy was first shown
to be teratogenic in 1953. Since then, many studies have
confirmed the teratogenic effect of vitamin A and its metabolites
(Holson et al. 1999). Both clinical and experimental studies
have reported that excess and deficiency in vitamin A during
pregnancy are teratogenic to the developing fetus and cause
congenital malformations in humans and animals (Pitera et
al. 2001, Freytag et al. 2003).

Vitamin A exerts its effect by binding retinoic acid to
nuclear retinoid receptors, which then bind to specific DNA
promoters and control the transcription of specific genes.
Retinoic acid can either initiate or repress the expression
of genes important for embryonic development. In several
studies, retinoid deficiency (Freytag et al. 2003) or excess

(Pitera et al. 2001, Freytag et al. 2003) has been shown to
impair retinoid-mediated signal transduction in pregnant
experimental animals (Freytag et al. 2003, Guo et al. 2005),
causing laterality defects in vertebrate embryos (Freytag
et al. 2003) and a disruption in normal morphogenesis,
particularly in the caudal region of the hindgut (Guo et al.
2005, Blomhoff & Blomhoff 2006). Studies have reported that
retinoic acid inhibits cecal bud formation, has a direct effect
on intestinal morphogenesis and innervation, and retinoic
acid signaling is involved in regulating genes involved in
intestinal morphogenesis (Pitera et al. 2001).

Vitamin A deficiency is primarily caused by a lack of vitamin
Aorits precursor carotene in the diet. Additionally, vitamin A
or beta-carotene deficiency can occur at the tissue level due to
interference with digestion, absorption, or metabolism. The
diagnosis of vitamin A deficiency is based on clinical findings
and serum vitamin A levels (Sarmah et al. 2016).

The normal value of serum vitamin A in calves is reportedly
25-35pg/dL, and a decrease in this value below 20pg/dL is
considered a vitamin A deficiency (Millemann et al. 2007).
In calves, the average blood plasma vitamin A value was
25.35pug/dL between the third day and 22nd day (Hidiroglou
& Markham 1996). Herdt & Stowe (1991) found that average
blood plasma vitamin A values in calves between the first day
and the 29th day were 20.00-27.5mcg/dl. Below 15ug/dL
was considered insufficiency (Herdt & Stowe 1991). In the
literature, mean serum vitamin A was found to be 13.6pg/dL
in calves with ocular deformity, including amaurosis, which
is considered hypovitaminosis A (Millemann et al. 2007).

There is no consensus in the literature on reference
ranges for vitamin A in sheep (Panousis et al. 2007). Normal
serum vitamin A levels in sheep vary between 19.6-47.7ug/
dL; a decrease below 20pg/dL is considered a vitamin A
deficiency (Rooke et al. 2008). In a different study, plasma
vitamin A levels in sheep below 17.1ug/dL were considered
insufficient (Webb Jr. et al. 1971). In an experimental study,
the serum vitamin A levels of lambs fed a diet containing
adequate levels of vitamin A and a diet devoid of vitamin A
were found to be 37pg/dL and 15pg/dL, respectively, on the
40th day of the study (Bruns & Webb Jr. 1990). Another study
reported that xerophthalmia developed in lambs with serum
vitamin A levels below 13pg/dL, and neurological disorders
and death occurred in lambs with serum vitamin A levels of
7ug/dL and below (Ghanem & Farid 1982).

In this study, serum vitamin A values were 10.66+4.561g/dL
in calves with congenital atresia ani and atresia coli anomalies
and 30.28+8.28pg/dL in healthy control calves (p<0.001).
In our study, serum vitamin A levels were 12.21+3.98ug/
dL in lambs with congenital atresia ani and atresia ani with
rectovaginal fistula anomalies and 36.88+7.51ug/dL in
healthy control lambs (p<0.001) (Table 1). Given that the
serum vitamin A levels observed in calves and lambs with
anomalies were lower compared to the control group and
compatible with vitamin A deficiency levels reported in the
literature, we expect the anomalies found in the calves and
lambs may be due to vitamin A deficiency. In addition, in a
study conducted in humans, serum vitamin A concentration
in newborns with congenital anorectal malformations was
statistically significantly lower (11.2+3.92pg/dL) compared
to the control group (15.12+2.8ug/dL) (Wang et al. 2019).
Similarly, in our study, serum vitamin A levels in calves and
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lambs with intestinal atresia were lower than in healthy
animals (Table 1).

In a study investigating the effect of maternal vitamin A
deficiency on the embryological development of anorectal
malformations and the enteric nervous system in rats, it was
suggested that vitamin A deficiency might cause anorectal
malformations by impairing the development of the enteric
nervous system. The same study suggested that maternal vitamin
A deficiency causes teratogenicity in rat offspring (Huang &
Zheng 2011). Further, atresia ani may occur in animals with
congenital vitamin A deficiency (Brown et al. 2007). In the
literature, vitamin A deficiency during pregnancy has been
associated with an increased risk of congenital anorectal
malformations in many species, and vitamin A deficiency has
been reported to be related to inappropriate development of
the enteric nervous system (Uzal et al. 2016). In our study,
we think intestinal atresia in calves and lambs may have been
affected by vitamin A deficiency by impairing the development
and morphogenesis of the intestinal nervous system (Guo et
al. 2005, Huang & Zheng 2011, Sasaki et al. 2011).

In ruminants, beta-carotene from green plants is synthesized
into vitamin A in the intestinal epithelium or liver and stored
in the liver (Nielsen et al. 1966). Vitamin A deficiency occurs
primarily due to a deficiency of green forages in the ration,
insufficient vitamin A supplementation in the feed, and prolonged
feed storage under inappropriate conditions. A secondary
cause is inadequate intestinal absorption or disruptions in
vitamin A synthesis (Kopcha 1987). It has been reported
that vitamin A deficiency occurs frequently in regions with
dry summers and continental climates (Sarmah et al. 2016).
We think that continental climate, poor green vegetation,
inadequate feed storage under appropriate conditions, and
faulty feeding practices in animal husbandry may play a role
in developing vitamin A deficiency in our region.

Vitamin D has many bodily functions, such as bone
development, regulation of glucose homeostasis, and aiding
in the anti-inflammatory response. Maternal vitamin D levels,
especially before and during pregnancy, play a critical role in
the future life of the fetus. Decreased or increased maternal
vitamin D concentration causes intrauterine developmental
disorders and changes in genetic and epigenetic mechanisms in
the fetus. Therefore, optimal placental vitamin D concentrations
are important for maintaining a healthy pregnancy and
ensuring fetal development (Kig¢iikcankurtaran & Caferoglu
2021).In our study, although vitamin D levels (20.24+4.55ng/
ml) were statistically lower (p<0.05) in calves with atresia
ani and atresia coli anomalies compared to the control group
(25.56+5.86ng/ml) (Table 1), the values were within the
normal limits (20-50ng/ml) (Nelson et al. 2016).

CONCLUSION

Inlight of the anamnesis obtained in our study, it was understood
that no specific teratogen and drug administration was
performed. The etiology of the congenital anomalies observed
could notbe clearly defined. Various genetic and environmental
factors are thought to be responsible for congenital anomalies
in ruminants. We found high copper levels in lambs and kids
and low zinc levels in kids were within normal reference
values. However, vitamin A deficiency in calves and lambs
with congenital atresia may be an important environmental
factor in atresia formation. Therefore, we believe that vitamin
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A administration to the mother during pregnancy, especially
in the last trimester, would benefit regions with continental
climates and poor green vegetation. We also believe that
more studies should be conducted to evaluate the role of
vitamin A in the etiopathogenesis of congenital atresia ani
and atresia coli.
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