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This study aimed to reveal relationship between the extensiveness of trichophytosis on the body and
serum zinc levels in cattle. This study was carried out on 92 cattle with trichophytosis and 50 healthy
ones. Serum zinc levels of healthy cattle were evaluated as control. The cattle with trichophytosis
separated into 5 groups according to diffusiveness of the diseases. Experimental groups of this study
were designed as follows; Group 1: up to 1 cm, Group 2: 1-5 cm, Group 3: 5-10 cm, Group 4: 10-
20 cm and Group 5: widespread on the body. Serum zinc levels measured by atomic absorption
spectrophotometer equipped with flame system. In general, the mean level of Zn in trichophytosis
groups (0.613+0.013 mg Zn/L) was statistically lower than healthy ones (0.900+0.017 mg Zn/L).
A negative correlation was determined between the diffusiveness degree of trichophytosis and
serum zinc levels (r =-0.772). Serum Zinc levels were statistically decreased from the control group
to group 3. However, a stable course was observed from 3 to 5. Therefore, the value of group 3 (0.6
mgZn/L) was determined as a critical value for the cattle with trichophytosis. According to
regression analysis results, it was observed that the extensiveness of the trichophytosis lesions
affected the levels of serum Zn levels significantly (r>=59.6%). Consequently, serum zinc levels of
cattle decreased in an inversely proportional manner to the diffusiveness degree of trichophytosis

and stabilization was observed at the level of 0.6 mg Zn/L.
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Introduction

Trichophytosis, named as  Dermatophytosis,
Ringworm, Tinea, is a fungal skin diseases located on
keratinoused tissues of skin and/or hairs (Nisbet et al.,
2006; Zamani et al., 2016) Principal agents of this disease
are Trichophton verrucosum. T. megnini and T.
mentagrophytes on cattle. T. verrucosum, is the most
common factor in cattle and it is zoonosis. (Al-Janabi and
Bashi, 2018; Ming, et al., 2006; Nisbet et al., 2006; Shokri
and Khosravi, 2016).

Lesions, which are roughly circle having about 3 cm
diameter, gray-white plaque, are mostly seen in the head,
neck and perineum region. At the first stage, lesions appear
wet and dampy, later crusts are being and then baldness is
formed out, there is no itching (Ming, Ti, and Bulmer,
2006; Nisbet et al., 2006; Shams-Ghahfarokhi et al., 2009;
Shokri and Khosravi, 2016; Zamani et al., 2016).

The defense systems of the organism must be
insufficient for being effective of fungal agents on animal
organisms (Ballou and Wilson, 2016; Guo et al., 2011).
However, it is observed on the cattle which are kept in the
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closed moist barn for a long period in the winter season
(Altinbas et al., 2018; Nisbet et al., 2006; Shams-
Ghahfarokhi et al., 2009; Sharma et al., 2012; Shokri and
Khosravi, 2016; Zamani et al., 2016).

Trace minerals are essential elements to be taken from
outside to the body for many functions to take place
(Ballou and Wilson, 2016; Karademir, 2017; Koc et al.,
2018; Kuru et al., 2018a). In general, trace mineral levels
in the body are affected by a lot of situations (nutritional
deficiency, transportation, infectious diseases and similar
stress cases) (Karademir, 2011; Kuru et al., 2018b; Lee et
al., 2016; Malavolta et al., 2010; Patifio-Herrera et al.,
2018; Pizent et al., 2010; Wu et al., 2011).

Zinc contributes to the structure of numerous Metallo-
enzymes, which are of metabolic importance. It is a
cofactor of the superoxide dismutase enzyme acting
against oxidative agents (Montllor-Albalate et al., 2018;
Robinett et al., 2018). It is reported that zinc has an
essential role in vitamin A transport mechanism in the body
(Wu et al., 2011). Zinc is also very important for the
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functioning of the immune system (Al-Qudah et al., 2010;
Ballou and Wilson, 2016; Finelt and Kenner-Bell, 2017;
Wilson et al., 2012).

Zinc deficiency as skin-related disorders alopecia, skin
and hair structure disorders, hair loss, skin dandruff and
abnormal keratinization, causes delays in wound healing
(Al-Refu, 2017; Ballou and Wilson, 2016; Finelt and
Kenner-Bell, 2017). It is also reported that fungal agents
may be more easily replicated in Keratinized tissues. For
these reasons, zinc deficiency causes increased
susceptibility to mycotic infections in the skin (Altinbas et
al., 2018; Sharma et al., 2012; Shokri and Khosravi, 2016).

There are many studies to investigate the relationship
between serum Zn level and fungal dermatitis. Most of
them reported that serum Zinc levels decrease during
dermatophytosis (Al-Qudah et al., 2010; Al-Refu, 2017,
Malavolta et al., 2010; Miraloglu et al., 2016; Nisbet et al.,
2006; Pizent et al., 2010; Yildirim et al., 2010). But no
research was found to show the relationship between the
diffusiveness of trichophytosis (the seriousness of the
disease) and serum zinc levels in cattle. The aim of this
study was to investigate the effect of extensity level of
trichophytosis on the serum zinc level in cattle.

Materials and Methods

Ethical Approval

This study was conducted pursuant to the approval of
the Local Ethics Board for Animal Experiments of Kafkas
University (KAU-HADYEK,  Approval  number:
2012/028).

Animal Material

This study was carried out on 142 subjects, reared by
local farmers (Male: 69, Female: 73; Brown Swiss cross
breeds: 61, Simmental: 20; Simmental cross breeds: 24;
native cross breeds: 37; 0-12 mounts ages), 92 of them are
infected cattle with trichophytosis and other 50 cattle were
healthy for the control group in Kars province of Turkey.

Diagnose and Gradation

For the confirmation of the clinical findings, skin
scrapes were taken from lesions and mushroom sports were
seen microscopically, using 10 % KOH. Healthy cattle for
control groups were selected from the same barns with
infected ones. The ranking of infected cattle was done
according to table one (Yildirim et al., 2010).

If the sum of the lesions will be considered to be a
circle, the size of the lesions will approximate according to
diameter basis.

Blood Collections and Storage

One shoot blood collections were made from the
Jugular vein into 85 ml vacuumed dry tubes (BD
Vakutainer®, Tipkimsan, Turkey). After the separations of
serum (3500 rpm, 15 min), samples were stored at -20°C
till mineral analyses.

Laboratory Procedures

Atomic Absorption Spectrophotometer equipped with
Flame System (FAAS) was used for the serum Zn level
detections (Thermo Elemental S4® Thermo Elecron
Coorporation, Great Britain). Standard solution of Zn,
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required for the calibration of the FAAS was purchased
from Fluka Chemie GmbH, Switzerland, with the stock
number of 96457. As a dilution solution, deionized
distilled water was used.

Reliability of the FAAS Measurements

To confirm the accuracy of the measurements,
measurement of the diluted standard solution was
performed once for each 5 samples. Obtained data were
used for the calculation of the coefficient of variation (CV).
For various concentrations, CV calculations were as
follows; for 0.25 ppm Zn: 5.18%, for 0.5 ppm Zn: 2.86%,
for 1 ppm Zn 1.03% and 2 ppm Zn: 0.81%.

Statistical Analyses

Homogeneity and Normality (Shapiro-Wilk test) test
results of the data were P>0.05. The difference between
infected and control groups was compared by 2-sample-t
test. Counts of diffusiveness of groups were analyzed by
the chi-square test. The relationship  between
trichophytosis diffusiveness groups and serum Zn levels
was examined by the Correlation test. One-Way Analysis
of Variance (ANOVA) with Tukey’s honestly significant
difference (HSD) test was employed for the comparisons
of classification groups. The effect of the Trichophytosis
extensity on the serum Zn levels was investigated by
Regression analyses. Study data were presented as Mean +
Standard Error Mean (SEM).

Results

In General, difference between the serum Zn levels of
cattle with trichophytosis (0.613 + 0.013 mg Zn/L) and
healthy ones (0.9+0.017 mg Zn/L) were statistically
significant (P<0.001).

A total of 92 cattle with Trichophytosis were
distributed to 5 groups according to the diffusiveness of the
disease. According to the extensiveness classification,
group counts, proportions and statistical comparisons were
given in Table 2.

Table 1. Classification regarding lesion size

Ranking Cods Lesion
(Groups) Size

0 Control (Healthy)
1 Casesuptolcm
2 Cases from1to5cm
3 Cases from 5to 10 cm
4 Cases from 10 to 20 cm
5 Cases that are too common to measure

Table 2. According to count, proportions and chi-square
test result of trichophytosis groups.

Groups n %
1 gd 8.70
2 171bcd 11.96
3 322 34.78
4 212 22.83
5 20% 21.74
Total 92 100

abe: No statistical difference between the values having the same
superscript at the same column (P<0.01)
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The serum Zn level and the lesion size were inversely
proportional as seen in Figure 1. The correlation analysis
was performed in order to confirm the relationship between
these two criteria and a significant negative correlation was
detected between lesion size and serum Zn level (r = -
0.772; P<0.001). According to detailed correlation test
results, a significant negative correlation was found
between groups’ lesion size of first 4 groups (including
group 3) and their serum Zn levels (r = -0.774; P<0.001)
but any correlation was not observed between other groups
(group 3 and 5) and their serum Zn levels (r = -0.164;
P>0.05).

Regression analysis was performed to reveal how the
size of the lesion affects serum zinc levels. It was observed
that serum Zn levels were affected by lesion size,
significantly (r>= 59.6%, P<0.001) and the regression
equation is below;

Serum mg Zn/L = 0.879 — 0.0757 x Lesion Size
1.

0.9 -
0.8 -

0.7 -

mg Zn/L

0.6 -

0.5 -

0.4

0 1 2 3 4 5
Groups
Figure 1. Serum Zn levels according to lesion size with
statistical evaluation (Mean + SEM)
a.b.c: No statistical difference between the values having the same
superscript (P<0.001)

Discussion

As is known, zinc has important roles within animal
organisms (Ali etal., 2017; Lee et al., 2016). In the case of
Zn deficiency, numerous problems occur in the organism.
(Al-Refu, 2017; Finelt and Kenner-Bell, 2017; Kincaid,
2000). Normal serum Zn levels for animals are reported as
0,8-1,2 mg / L. If serum zinc levels fall below 0.8 mg/L, it
causes symptoms due to zinc deficiency (Han et al., 2016;
Karademir and Yilmaz, 2018; Kincaid, 2000; Kuru et al.,
2018a). In cases of stress caused by diseases, zinc levels in
the blood and skin decreased, liver zinc storage rate has
been reported to increase (Al-Qudah, Gharaibeh, and Al-
Shyyab, 2010; Guo et al., 2011; Miraloglu et al., 2016;
Pizent et al., 2010). It is also reported that zinc has
important roles in skin physiology and negatively affects
the health of the skin especially against fungal attack in its
deficiency (Finelt and Kenner-Bell, 2017; Lee et al., 2016;
Nisbet et al., 2006; Subramanian Vignesh et al., 2013).
Besides, some researchers reported that fungal
microorganisms need Zn for their vital activities and the
host organism may require a low serum Zn level (Ballou
and Wilson, 2016; Potrykus et al., 2014; Wilson et al.,
2012) These study findings are consistent with the previous
works.
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In this study, the difference between the control group
and the trichophytosis group was highly significant
(P<0.001). Serum Zn levels of cattle with trichophytosis
were found to be low (0.613 + 0.013 mg/L) compared to
control group (0.9 + 0.017 mg/L). Previously conducted
similar studies on fungal dermatophytosis generally
supported the findings of this study. As a summary, in all of
these studies, excluding a limited number of research (Aslan
et al., 2010; Ural et al., 2009), serum zinc levels of the
dermatophytosis groups have been reported to be
statistically lower than the healthy ones (Al-Qudah et al.,
2010; Al-Refu, 2017; Ballou and Wilson, 2016; Malavolta
etal., 2010; Miraloglu et al., 2016; Nisbet et al., 2006; Pizent
et al., 2010; Potrykus et al., 2014; Subramanian Vignesh et
al., 2013; Wilson et al., 2012; Yildirim et al., 2010). In fact,
Ural et al. (2009) found a decrease in animals with fungal
dermatitis numerically. But this difference was not
significant statistically. The results of Ural et al. (2009) may
be due to the limited number of subjects. In this study, the
number of healthy control group animals was 50 and
according to laboratory findings including both clinical and
microscopic examinations, the number of animals with
fungal dermatitis was 92. If the number of subjects is to be
compared with the above study data, it is quite convenient.
Aslan et al. (2010) presented their data as "median™ not mean
of serum Zn level. Therefore, it is not possible to compare
Ural et al. (2009) and data of this study. Therefore,
comparing of their data with this study was impossible. Even
dermatophytosis that are treated with Zn applications are
available in numerous studies (Al-Janabi and Bashi, 2018;
Lee et al., 2016; Patifio-Herrera et al., 2018).

Until this time, a large number of studies have been
reported to address the relationship  between
dermatophytosis and serum zinc levels (Al-Qudah et al.,
2010; Al-Refu, 2017; Malavolta et al., 2010; Miraloglu et
al., 2016; Nisbet et al., 2006; Pizent et al., 2010; Potrykus
et al., 2014; Subramanian Vignesh et al., 2013; Wilson et
al., 2012; Wu et al., 2011; Yildirim et al., 2010). However,
there was no study to investigate the relationship between
the lesion size of trichophytosis (the seriousness of the
disease) and serum Zn levels.

Therefore, the principal aim of this study was to
investigate the effect of lesion size on serum Zn levels.
According to the data obtained, a reverse proportional
situation was observed in general (r = -0.772; P<0.001).
But in detail, correlation was stronger until the 3@ Group
(Groups 0-3) (r = -0.774; P<0.001). But no important
correlation was found the last three groups’ lesion sizes
(Groups 3-5) and serum Zn levels levels (r = -0.164;
P>0.05). In the same way, significant differences were
found between groups from 0 to 3 in various degrees. But,
there was no statistical difference between groups’ values
from 3 to 5 (P>0.05). Zinc level at the 0.6 mg/L was
observed as a critical level in group 3. After this point,
lesion size has been effective on Zn level unimportantly
(Figure 1). Even though the severity of the disease
increased after this level, it was observed that the decrease
in serum Zn level was not the same. This situation is
contrasted with the findings of the previously reported
studies with lower levels of serum zinc levels compared to
healthy subjects (Al-Qudah et al., 2010; Al-Refu, 2017,
Ballou and Wilson, 2016; Malavolta et al., 2010; Miraloglu
et al., 2016; Nisbet et al., 2006; Pizent et al., 2010;
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Potrykus et al., 2014; Subramanian Vignesh et al., 2013;
Wilson et al., 2012; Wu et al., 2011; Yildirim et al., 2010).

The majority of 92 cattle with trichophytosis included
in the study were in the 3rd, 4th and 5th groups as seen in
the Table Il. Although the serum Zn level (0.6 mg /L) did
not decrease more after the third group, the disease was
well spread on the body. It was found no statistical
decrease from group 3 to group in 5 their serum Zn levels
(P>0.05) and no correlation between these groups. This
may be an indication that zinc deficiency and
trichophytosis trigger each other.

Some literature about this complex situation as a
paradox can be given as follows; numerous studies have
reported that serum Zn levels decrease in animals with
trichophytosis. (Al-Refu, 2017; Ballou and Wilson, 2016;
Malavolta et al., 2010; Miraloglu et al., 2016, 2016; Nisbet
etal., 2006; Potrykus et al., 2014; Subramanian Vignesh et
al., 2013; Wilson et al., 2012; Yildirim et al., 2010). Again,
some studies report that Zn deficiency facilitates fungal
dermatitis (Al-Qudah et al., 2010; Altinbas et al., 2018;
Guo et al., 2011; Shokri and Khosravi, 2016; Wu et al.,
2011; Zamani et al., 2016). It has been reported that zinc-
containing applications contribute to the treatment of
trichophytosis (Ali et al., 2017; Al-Janabi and Bashi, 2018;
Lee et al., 2016; Patifio-Herrera et al., 2018).

Conclusions

Serum zinc levels were found lower in cattle with
trichophytosis compared to controls. Negative correlation
was found between the lesion size and serum Zn level. In
this relationship, serum 0.6 mg Zn/L was detected as
critical point. A strong correlation was detected before this
point, but not after that. Before this point, the difference
between serum Zn levels of the groups was significant, but
it was not significant between the groups after this point.
The effect of the lesion size on serum Zn level was found
to be strong.
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