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Abstract

Iron is the important element when deficient is associated with decrease blood values and animal which
located under risk of many diseases. Complete Blood Counts (CBCs) was done by (VET haematology system).
While the iron profile included serum iron, total iron binding capacity (TIBC) was measured by the colorimetric
method. So, the canine ferritin was determined by the canine-FE ELISA kit. The unbound iron binding capacity
(UIBC) and transferrin saturation (TS%) were calculated by equations. Pearson's correlation coefficient was used
to measure the relationship between these test values. The correlation analysis of iron profile and haematological
values was conducted on 175 dogs. The results showed that serum iron concentrations were positively and
significantly correlated with TIBC, TS%, RBC, HGB, HCT, and platelet counts, whereas ferritin concentrations
were negatively correlated only with MCV. Also, the results showed a negative correlation between ferritin and
lymphocyte counts. The study concluded that serum iron levels are highly correlated with erythrogram values.
Ferritin is limited in the diagnosis of iron deficiency anaemia because it acts as a biomarker and is not correlated
with most erythrogram values. The negative correlation between ferritin and MCV reflected that MCV can be used
in the estimation of iron deficiency
. of the study was to identify CBCs using a veterinary
Introduction haematology autoanalyzer. Total iron binding capacity

Iron is required for a variety of biological (TIBC) and serum iron were determined using
processes, the most significant of which is the commercial Kits using colorimetric methods. To
generation of red blood cells (RBCs). Hemoglobin  measure serum ferritin, an ELISA kit for canine ferritin
(Hb), myoglobin, the storage form of iron as was utilised (Sunlong Biotech Co., Ltd., China).
hemaosiderin or ferritin, the ferric form attached to the ~ Unbound iron binding capacity (UIBC) and transferrin
transferrin in plasma, and iron also play a role in  saturation TS% were calculated using Equations (5).
generating enzymes (1). Because there are no adequate  Statistical analysis was conducted by SPSS software
iron excretion mechanisms, iron balance is maintained  (version 20, USA) for detecting Pearson's correlation
through intestinal absorption, erythropoiesis, recycling  coefficient to measure the relationship between iron
of senescent lysed RBCs, and storage .(2) profile and hematological values.
In veterinary medicine, serum iron content is assessed
to assess compartments related to iron in blood. Ironis  Results
a natural mineral that is required for oxygen transport The relationships between serum iron and
to tissues as well as a coenzyme for various enzymes  ferritin with other iron values were presented in Table
involved in energy and DNA synthesis (3). Iron (Fe) is 1 and shown in figures of scatters (Figure 1 and Figure
an essential component of biological activities such as  2). The serum iron concentrations were positively
cellular metabolic pathways in the liver and oxidative  significantly correlated with TIBC and TS%, whereas
reactions, as well as relative or absolute Fe overloads  ferritin concentrations were unrelated to other iron
or deficiencies that lead to disease .(4) values.
There are numerous aspects of the relationship between  Table 1: Pearson Correlation of serum iron and ferritin
the iron profile and haematological values that merit  concentrations with other iron parameters in dogs.

investigation, such as the efficacy of iron tests on blood TIBC UIBC TS% Ferritin
changes, which can be used as clinical markers in the S.iron | 0.251 -.106 0.694 -0.081
diagnosis and prognosis of diseases or disorders, as ** **

well as in treatment intervention. The purpose of the 0.001 0.163 0.0001 | 0.289
study was to determine the relationship between iron, Ferritin | -0.071 | -0.043 | -0.059

TIBC, ferritin concentration, and their effects on 0.351 0.568 0.442
haematological parameters. Also, the correlation **_Correlation is significant at the 0.05 level (2-
between values of iron profiles included serum iron, tailed).

TIBC, TS%, UIBC, and ferritin.
Materials and methods

One hundred and seventy-five dogs were
randomly selected from the veterinarian clinic and the
Baghdad veterinary hospital. Blood was collected from
the cephalic vein with an EDTA tube for complete
blood counts (CBCs), while serum was separated in
plain tubes for iron profile measurements. The purpose
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Figure 1: Scatter showing a positive correlation pa . QT
between S. iron in dogs and TS. There was a significant s.iron

positive correlation at the 0.05 level (2-tailed).
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Figure 2: Scatter showing a positive correlation
between S. iron in dogs and TIBC. There was a
significant positive correlation at the 0.05 level (2-
tailed).

The RBC, HGB, HCT, and platelet counts were
strongly positively correlated with serum iron. The red
blood cell indices were not correlated with serum iron,
but ferritin concentration was negatively correlated
only with MCV (Table 2), (Figures 3, 4, 5 and 6).

Table 2: Pearson correlation of serum iron and ferritin
concentrations with hematological values in dogs.

RB H H M M MC PL

C G CT cVv CH HC T

B

S. 0.2 0.2 0.2 0.0 0.0 - 0.1
iron 6 8 6 2 58 0.03 45
0.0 0.0 0.0 0.7 0.4 0.65 0.0

01 01 01 6 46 5

Ferr - - - - 0.0 0.00 -
itin 0.0 0.0 0.0 0.1 30 6 0.0

2 8 7 4 1
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Figure 3: Scatter showing a positive correlation
between S. iron in dogs and RBC. There was a
significant positive correlation at the 0.05 level (2-
tailed).
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Figure 4: Scatter showing a positive correlation
between S. iron in dogs and HGB. There was a
significant positive correlation at the 0.05 level (2-
tailed).
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Figure 5: Scatter showing a positive correlation
between S. iron in dogs and HCT. There was a
significant positive correlation at the 0.05 level (2-
tailed).
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Figure 6: Scatter showing a negative correlation
between ferritin in dogs and MCV. There was a
significant negative correlation at the 0.05 level (2-
tailed).
The correlation between serum iron and ferritin with
leukogram values (Table 3). The results showed a
negative correlation between ferritin and lymphocyte
.counts (Figure 7)
Table 3: Pearson correlation of serum iron and ferritin
concentrations with leukogram values in dogs.

WBC Lymph Neutro Mono Eosino

S.iron 0.032 0.031 0.006 0.013 0.147

0.675 0.687 0.935 0.866 0.051

Ferritin -0.163 -0.032 0.053
0.098 o 0.025

0.199 0.031 0.678 0.745 0.484

**_Correlation is significant at the 0.05 level (2-tailed).
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Figure 7. Scatter showing a negative correlation
between ferritin and lymphocyte in dogs. There was a
significant negative correlation at the 0.05 level (2-
tailed).

Discussion

Based on the results, the correlation analysis
showed that serum iron correlated with TS% and TIBC
and strongly correlated with RBC, HGB, HCT, and
platelet counts. The iron-deficient dogs were classified
as anaemic when RBC, HCT, and HGB were below
normal range (6). The relationship between iron and the
number of platelets was presented because of the
correlation between thrombopoietin and iron state.
Thrombopoietin is important in regulating thrombocyte
production (7). Erythropoiesis and iron metabolism are
closely connected. The majority of the iron removed
from circulation each day is needed to synthesise
haemoglobin. Hepcidin, which is regulated by
erythropoiesis, is a critical regulator of iron intake and
recycling (8). Erythropoietin (EPO) is effective for
erythropoiesis, and iron is necessary for haemoglobin
production during erythropoiesis. EPO promotes the
cell proliferation and survival of erythroid progenitor
cells by producing intracellular signals that prevent
apoptosis. There is new information about the
interaction of hepcidin and erythropoiesis. Hepcidin is
a protein that regulates the entry of iron into the
circulation. The recently found iron regulatory protein
and erythroid erythroferrone have roles in
erythropoiesis regulation (9). For these reasons, serum
iron is strong positive correlated with the erythrogram
values.
The few studies assessed the correlation between
hematologocal values and iron profiles in dogs (10) and
cats (11). Paltrinieri et. al. (10) found a positive
correlation between serum iron and MCV in dogs.
Betting et. al. (11) reported a weak correlation between
MCV and TS%, while HCT and HGB were not
correlated with TS.%
On the other hand, in the results, ferritin was negatively
correlated with MCV, while there was a strong negative
correlation  between ferritin  and lymphocytes.
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Lymphocytes bind to ferritin directly by an unknown
mechanism (12). This binding can affect lymphocyte
proliferation and immunoglobulin production or
maturation (13). Ferritin was a marker of inflammation
through its roles in innate immunity and effects on
lymphocyte function. Ferritin  has a role in
inflammation and infection by inhibiting bacterial
development, increasing the host's defensive
mechanism, reducing free radical generation, and
modulating inflammation. Furthermore,
hyperferritinemia is a biomarker of inflammation (14).
Ferritin needs more research into its role in blood
disorders, inflammatory disorders, and as a biomarker
in some diseases. For these reasons, ferritin is limited
in the diagnosis of iron deficiency anaemia and is not
correlated with most erythrogram values.

Microcytosis is characterised by a low MCV. Iron
deficiency is indicated by low ferritin levels because of
its considered storage form, its low level in serum, and
its direct effect when iron deficient. Because iron
deficiency is the most common cause of microcytosis,
ferritin assay is indicated as the first test method for
microcytosis evaluation. Other causes of microcytosis
include chronic illness, anaemia, lead poisoning, and
sideroblastic anaemia (15). According to previous
information, the negative correlation between ferritin
and MCV reflected that MCV can be used in the
estimation of iron deficiency.

Conclusion

Serum iron levels are highly correlated with
erythrogram values. Ferritin is limited in the diagnosis
of iron deficiency anaemia because it acts as a
biomarker and is not correlated with most erythrogram
values. The negative correlation between ferritin and
MCYV reflected that MCV can be used in the estimation
of iron deficiency.
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