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Abstract---Zinc and iron, for example, are crucial trace elements for
pregnant women's health. This study has been conducted for the
evaluation of zinc and ferritin status of pregnant women since these
elements have significant effects on health of the pregnant women as
well as the growing embryo in Al Muthanna Province/ Iraq. Seventy
five samples of this study were gathered from the three studied groups
(Control, pregnant women with Hair Losing and non-pregnant women
with Hair Losing) in the Central Health Laboratory of Al Muthanna
Province through the period from November 2020 to May 2021, blood
samples were collected for further analysis Conclusions : According to
the findings of this study, serum zinc and ferritin levels are frequently
low in pregnant women who complain of hair loss. Overall, zinc and
ferritin insufficiency in Iraq is a major public health concern.
Improving nutritional diversity aids in solving the risk among the
study participants.
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Introduction

Zinc is a mineral needed to develop the human body properly. Zinc is an essential
element for many vital body functions such as cell cohesion, natural development
and growth, performance of the immune systems and appetite stimulation (1).
Though the outcomes such as growth, birth weight, development of neuro-
behavioral behaviors, immunological performance and mortality (2) and a
sufficient amount of zinc in pregnant mothers are necessary to ensure optimum
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motherhood, embryos and neonatal disease (3). Zinc deficiency may result from a
variety of reasons including poor intakes of zinc for the diet, increased food
insecurity, poor housing, distribution of food, inappropriate food, time to prepare,
storage and infection in dietary conditions, and fiber/phytate presence (4). In
pregnant mothers it is different from non-pregnant women to zinc nutrients, the
most common concentration evaluation of which consists of plasma zinc. In the
early stage of the pregnancy, plasma zinc levels start declining and they keep
declining until the end, when approx. 35% lower in unpregnant women (5). The
rate of the decline differs, and that could reflect the differing zinc status of women
who are under study. Hemo dilution, decreased zinc protein hormonal changes
throughout the pregnancy (6), and active transportation of zinc to the mother of
the fetus have resulted in the decrease in zinc levels (5). As the plasma zinc level
in embryos depends substantially on the plasma content of a mother's zinc,
mother's zinc deficiency may lead to the same thing in embryos and neonates. in
general, maternal nutrition is one of the most important effecting factors in
mortality during pregnancy. During pregnancy, deficiency in embryos and
neonates may lead to serious outcomes. Maternal zinc deficiency represents a
problem of public health due to the fact that the zinc plays a key role in genetic
potential expression, nuclear acid metabolic processes and protein molecules
synthesizing (7) Consequently, zinc is crucial to foetal development. Inadequacies
in other minerals like calcium and copper are correlated as well with pregnancy
complications and fetal development. complications (8).

Ferritin can be defined as a protein which serum concentrations correlate with
total iron reserves in human body, allowing it to be utilized as one of the reliable
indicators in the diagnosis of iron insufficiency (9). The reserves of the iron in
maternal organism are depleted due to the increase in the intake (by mother,
fetus and placenta) in addition to hemodilution, causing the drop of the levels of
ferritin. (10). The lack of a reduction in ferritin levels suggests that the
fetoplacental unit is extracting less iron from the pregnant woman's blood, which
could be linked to the development of intrauterine growth restrict (11). Due to the
fact that the concentrations of the iron storage decline with the progression of the
pregnancy, the levels of the ferritin reduce by 32% in the 1st, 39% in the 2nd, and
53% in the 3 trimester (12). Between 30 and 32 weeks of the pregnancy, the
concentrations of the ferritin are minimal, after which they stay in a steady level
(10).

Ferritin can be defined as one of the major intra-cellular storage proteins, it keeps
iron in an immobile and non-toxic form, and it was linked to several acute-phase
events like the inflammations (13). Maternal sub-clinical infection could cause
spontaneous membrane rupture by increasing ferritin levels as an acute phase
reactant (14). According to certain research, ferritin levels can be utilized as a
predictor of premature delivery (15).

Materials and Methods
Collection of Samples

All samples of this study were obtained from patients suspected with hair losing
in the Central Health Laboratory of Al Muthanna Province through the period
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from November 2020 to May 2021. Blood samples were collected for further
analysis .

Physiological Analysis

1.

Ferritin : in this study ,Ferritin was measured by CLIA-iFlash 1800
(Shenzhen Yhlo Biotech Co., Ltd,China). Ferritin Chemiluminescence
ImmunoAssay (CLIA) Test is achemiluminescence-based immunoassay for
the quantitative detection of FTN in human serum or plasma using CLIA-
iFlash 1800.All reagents of this test were provided by manufacturing
company .Protocol of this test was followed up according manufacturing
instructions.

. Zinc determination test :This test was done based upon Johnsen and

Eliasson method (16),Where zinc of all studied groups was estimated
colorimetrically by utilizing the LTA-s.r.l.(Milano-Italy) Kit on AUTOMATIC
ANALYZER BTS-350 (BioSystems ,Spain instrument this test is one of thee
direct colorimetric assays, it is based upon 5 -Br-PAPS approach without
sample de-proteinization. The determination of the zinc has been based
upon zinc reaction with 5-Br —PAPS at the alkaline PH in buffered media,
forming stable coloured complex .The colour intensity has been
proportionate to zinc concentration in the sample. Zn2+-complex
absorbance is evaluated at 578nm by SEMI-AUTOMATIC ANALYZER BTS-
350.Wavelength range of sensitivity: 520-570nm.

Statistical analysis

The statistical analyses of results have been performed with the use of the SPSS
(v. 22). The results have been represented by the mean * S.D. Significance of the
differences were assessed through the independent t-test, Anova, LSD. Pearson
correlation was used to compare among studied parameters of this work. A P
value of < 0.05 has been considered to be statistically significant (17).

Results

Seventy five samples of this study were obtained from the three studied groups,
25 Controls, 25 pregnant women with Hair Losing and 25 non-pregnant women
with Hair Losing.

Table (1): Comparison of study parameters (Ferritin and Zinc) among the studied
groups (Control, pregnant women with Hair Losing and non-pregnant women

with Hair Losing)

Parameters Hair Losing | Hair Losing | Control (non- | Puaiue
(pregnant) N=25 | (non-pregnant) pregnant) N=25
N=25
Ferritin (ng/mL) 22.4+13.9 30+15 36.18+19.17 a- 0.015*
b- 0.007*
c- 0.315
d- 0.101
Zinc (pg/dL) 65+14.1 85%£21.16 107.4£10 a- <0.0001*
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b- <0.0001*
c- <0.0001*
d- <0.0001*

* represents significant difference at p<0.050. letters (a, b, ¢ and d) represent
statistical analysis among studied groups, as following: a- among all the studied
groups; b- between Control group and Hair Losing (pregnant) group; c- between
Control group and Hair Losing (non- pregnant) group; d- between Hair Losing
(non- pregnant) group and Hair Losing (pregnant) group.

As it appears from table (1) there was a significant differences among all the
studied groups and between Control group and hair Losing (pregnant) group in
Ferritin levels (ng/mL), but there was no significant differences between Control
group and Hair Losing (non- pregnant) group and between hair Losing (non-
pregnant) group and Hair Losing (pregnant) group.

While Zinc levels (pg/dL) shows significant differences between all mentioned
groups, among all the studied groups; between Control group and Hair Losing
(pregnant) group; between Control group and Hair Losing (non- pregnant) group;
and finally between Hair Losing (non- pregnant) group and Hair Losing (pregnant)
group. Table (2) shows no significant differences among the studied groups
according to the 3 age groups (<18, 19-35 and 236) in the levels of Ferritin and
Zinc. The study shows a clear decrease in the level of zinc and ferritin in pregnant
women compared to the other groups under the experiment (Figl).

Control G1 G2
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105 |- i\ =

84 |- \\\\ i —
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42 =}

1 |
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Study Groups
Fig. ( 1 ): Comparison of study parameters ((Ferritin and Zinc)) among the studied

groups (Control, pregnant women with Hair Losing (G1) and non-pregnant
women with Hair Losing (G2))
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Table (2 ): Comparison of study parameters (Ferritin and Zinc) among the studied
groups (Control, pregnant women with Hair Losing and non-pregnant women
with Hair Losing) according to age

Parameters Age Hair Losing | Hair Losing (non- | Control (non-
Groups (pregnant) N=25 pregnant) N=25 pregnant) N=25
Ferritin <18 12.14+7.7 38.6+£12.2 27.3+13.3
19-35 24.7+14.8 2519 41.4£19.5
236 21.4+0.7 30.6+18.3 33.5£22
P value 0.270 0.180 0.319
Zinc <18 58.7£23.9 100.3+14.7 110£12
19-35 66.6x12.4 87.8+20.8 107.749.4
236 6217 80.3+23.7 103.44£9.6
P value 0.584 0.194 0.514
* represents significant difference at p <0.05.
——— —
R squared: 0.098 s}
a0 oo P value: 0.006* ® 8
Correlation coefficientr:  0.313 L
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Fig. (2): Correlation between Ferritin and Zinc concentrations in all studied
groups (Control, Pregnant women with hair losing, non- Pregnant women with

hair losing) by using Box plot and scatter diagram
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Fig. (3): Correlation between Ferritin and Zink concentrations in Control group
(non-pregnant and without hair losing) with by using Box plot and scatter
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Fig. (4): Correlation between Ferritin and Zinc concentrations in Pregnant women
with hair losing group by using Box plot and scatter diagram
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Fig. (5): Correlation between Ferritin and Zinc concentrations in non- Pregnant
women with hair losing group by using Box plot and scatter diagram

Results have shown that there has been a positive correlation (the correlation is
statically significant) between Ferritin and Zinc concentrations in all studied
groups (Control, Pregnant women with hair losing, non- Pregnant women with
hair losing) (Fig 2) and moderate positive correlation between Ferritin and Zinc
concentrations in non- Pregnant women with hair losing group (Fig 5). The results
also showed that the correlation is not statically significant between Ferritin and
Zinc concentrations (P value = 0.086 and 0.476) in control group (non-pregnant
and without hair losing) (fig 3) and in pregnant women with hair losing group (fig
4) .

Discussion

Pregnant women are especially susceptible to iron deficiency anemia during the
first and second trimesters. Low serum ferritin was mostly owing to increased iron
requirements, as well as increased blood volume, to sustain maternal tissues,
placental, and fetal needs (18). Because of the increased need for iron to transfer
oxygen to diverse tissues during intrauterine life, iron insufficiency is frequent
during pregnancy. Any drop in ferritin levels leads to low tissue and hair follicle
oxygenation, resulting in hair thinning and loss. Low serum ferritin levels could
result in further complications like the low birth weight (19) and fetal stress (18).

Iron deficiency is diagnosed by a drop in serum ferritin levels, which is a very
specific observation. The most important lab test for iron insufficiency is serum
ferritin (20). The average serum ferritin level in patients has been considerably
lower compared to it in the healthy people in this investigation. Moreover, patients
were more likely than the control group to have a low blood ferritin level. The
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findings of this study suggest that serum ferritin levels could be involved in the
etiology and pathogenesis of diffuse hair loss.

Zinc used by the fetus may also help to lower maternal zinc levels. Nonetheless,
pregnant women's zinc levels were consistently lower than their non-pregnant
counterparts (21). Pregnant women exhibited a higher mean apparent zinc
absorption than nonpregnant women because they have excreted less zinc in their
feces. Sadly, the balance approach doesn’t distinguish between the dietary zinc
that is not absorbed and zinc that is produced by the body. As a result, it's
unclear whether the pregnant women's higher mean apparent absorption values
reflect enhanced dietary zinc absorption or lower endogenous zinc excretion (21).
Zinc is an important micronutrient that aids in the production of proteins and
nucleic acids. Zinc has been shown to slow hair loss and speed up hair follicle
regrowth (22). For example, acrodermatitis enteropathica, a rare hereditary
condition caused by zinc malabsorption, manifests clinically as hair loss (22). Kil
etal. Have found that serum zinc levels in patients with female pattern hair fall
were considerably lower than in healthy people. Disturbances in zinc metabolism
may have a role in etiological factors of hair loss, according to Kil et al. (22). While
Tamer et al. discovered that the mean serum zinc level in patients as well as
control group was statistically identical, only 5 sick and 2 healthy people had a
low serum zinc content, and the data demonstrated no link between serum zinc
levels and hair fall (23).

Our findings contradict those of previous studies, such as Farah et al., who found
that the true cause of hair loss in women changes according to age groups, with
women between the ages of 17 and 33 sharing a large drop in ferritin (24).
According to the statistically significant correlation between Ferritin and Zinc
concentrations in all our studied groups, this agrees with Rasool et al study of
serum zinc (S. zinc) levels and their relationship to the anemia related to the iron
deficiency in the pregnant women, who came to the conclusion that individuals
with iron deficiency anemia have considerably reduced concentration of S. zinc,
which has been strongly positively related to the Hb, erythrocytes, and HCT and
negatively correlated with serum iron (25). Dhaher etal found no considerable
correlations between zinc and iron levels in the serum as well as the hair (26).

Zinc and iron fight for absorption in the intestine, but their post-absorption
interactions are less obvious (27). Zinc and iron compete for absorption in the
intestine. There are evidences that excess of iron decreases zinc absorption in the
case where both minerals are intercropping in aqueous solutions at amounts
routinely utilized in the supplements (28) and that too much zinc prevents iron
absorption (29). Iron-zinc supplementation has been beneficial in boosting Hb
and serum ferritin values amongst the iron deficient women in early pregnancy,
but not amongst the iron sufficient ones, according to Saaka (30).
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