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Accepted 10 Sep. 2015 Aim: To investigate the association and pathophysiology of copper in

anaemic patients suffering from abnormal uterine bleeding.
Materials and Methods: The present case control study was

I’f’z"t‘)’x ZZ :m undertaken in the Departments of Biochemistry and Obstetrics &
AbnormaLgUt;r“ine Bleeding (AUB), Gyna_tecology,. Kasturba Medical Coll;ge, Manip-al University,
Copper, Manipal, India. In this study 120 patients were included, aged
Haemoglobin (Hb). between 18-52 years with a history of excessive menstrual bleeding

for more than 3 months.

Sample size: This study was done in 120 female with a history of
abnormal uterine bleeding and 120 controls (women with regular
menstrual cycle). Abnormal uterine bleeding was diagnosed based on
history of bleeding and haemoglobin concentration. Copper was
estimated using 3, 5-dibromo-2-pyridylazo-N-ethyl-N-3 sulphopropyl
aniline. Endometrial thickness was obtained from USG. Hemoglobin
was estimated using Drabkin’s method.

Main outcome measures: The level of serum copper measured and
the correlation coefficient is applied with haemoglobin to investigate
a probable association of copper and haemoglobin in patients with
abnormal uterine bleeding.

Results: The serum copper concentration in patients was
239.55(189.236, 298.497) ng/dl (median IQR) and in control was
found to decrease 109.39(91.262, 131.4) pg/dl (median IQR) which is
statistically significant p<0.001. Haemoglobin concentration was
decreased in abnormal uterine bleeding patients 9.29+1.65 g/dl when
compared with control 12.2 + 0.87 g/dl which is statistically
significant p<0.001. Endometrial thickness in patients was
11.43+4.05 mm and in controls was found to decrease 7.742.33 mm.

Corresponding author: Department of The correlation coefficient was plotted between copper and

Biochemistry, haemoglobin in both cases and controls and weak negative correlation
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University, Manipal, Karnataka, India | Conclusion: Increase serum copper might be seen as predictors of
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Introduction

Gynaecological  health is an
important component of any woman's health
status. Gynaecological disorders can have a
substantial impact on many aspects of
quality of life, including reproductive
ability, sexual functioning, mental health,
and the ability to work and to perform
routine physical activities' .

About 30% of women seek medical
assistance for AUB during their
reproductive age group and about one
third of hysterectomies are carried out for
AUB alone. AUB ranks next to the
abnormal vaginal discharge among the total
gynaecology OPD attendance.

The  menorrhagia,  which s
excessively heavy menstrual bleeding in the
absence of a well defined pelvic pathology,
is termed as Abnormal Uterine Bleeding
(AUB). The probable cause of AUB is due
to tumors of the ovary, uterus, and cervix,
introduction of copper containing Intra
uterine  Device (IUD) or ovulatory
dysfunction due to failure of normal
progression in cyclic hormonal stimulation
of endometrium’,

Understanding of the cellular
mechanism that lead to AUB remain elusive
because of both the wide range of hormonal
conditions under which it can occur and the
high degree of variability between different
women in terms of their endometrial
response to exogenous hormones and their
susceptibility to AUB. Thus, the link
between hormones and AUB is not direct™”.

Endometrial ~ angiogenesis  that
controlled by angiogenic factors are
involved in pathogenesis of AUB if it is
uncontrolled. The principle angiogenic
factors that involved in endometrial blood
vessel formation are VEGF. The mechanism
by which VEGF regulates the endometrial
blood vessel formation in every month after

shedding of the endometrium is not
completely explained®’.

A certain amount of copper appears
to be vital for angiogenesis to occur®'’.
Copper sulfate induces VEGF expression at
concentrations near to physiological pH in
both primary and transformed keratinocytes.
The inflammatory action, uterine bleeding,
vascular disruption and fibrinolytic activities
are enhanced with the use of copper
containing IUD''. The pathway for
regulation of copper in VEGF expression is
similar to that utilized in hypoxia'?. Thus,
there are facts which suggest the role of
copper in  VEGF involvement in
angiogenesis'". Hence we hypothesized that
elevated serum copper levels could
aggravate AUB condition. The aim of the
current study was to determine whether
abnormal uterine bleeding was associated
with elevated serum copper levels and to
correlate a serum copper concentration with
haemoglobin and to find out a possible
effect of copper toxicity on pathology of
AUB.

Materials and methods

A case control study was
conducted in  the Department  of
Biochemistry and Obstetrics & Gynecology
at Kasturba Medical College, Manipal
University, Manipal, from May 2013 to
January 2015. The study protocol received
approval by Institutional Ethic committee.
All women with abnormal uterine bleeding
attending outpatient department (OPD) of
Obstetrics and Gynecology were offered
voluntary participation in the study after
written informed consent.

This study was done in 120 female
with a history of abnormal uterine bleeding
and 120 controls (women with regular
menstrual cycle). The patients with AUB
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were recruited and subjected to detailed
questionnaire about patterns of abnormal
bleeding, significant medical and surgical
history in the past and intake of any drugs or
hormonal preparation including details of
prior treatment if administered. The control
group selected among women with regular
menstrual cycle. Patients with AUB were
examined and graded according to FIGO
classification system (PALM-COIN). Only
patients who belonged to the endometrial
(AUB-E) category were selected for the
study'*.

Copper was estimated using 3, 5-
dibromo-2-pyridylazo-N-ethyl-N-3
sulphopropyl aniline. Hemoglobin was
estimated using Drabkin’s method.

Results

To see the correlation between
copper and haemoglobin and to investigate
the effect of copper toxicity on severity of
AUB, we have studied 120 AUB patients
aged between 18-52 (Group I) against 120
age matched non-pregnant healthy women
with a regular menstrual cycle aged between
19-45 (Group II). Demographic
representation of patient’s data illustrated in
table 1 and 2.

We observed a higher serum copper
concentration in AUB patients
239.55(189.236, 298.497) ng/dl median IQR
(P<0.001) when it is compared to control
group 109.39(91.262,131.4) pg/dl median
IQR (P<0.001). Haemoglobin is decreased
significantly in patients, 9.29+1.65 g/dl
meantstd  (p<0.001). The correlation
coefficient between copper and haemoglobin
in patients and control group are illustrated
in figure 1, 2 and table 3. The correlation
coefficient between serum copper and
haemoglobin in both cases and controls
shows a weak negative correlation that
shows decrease haemoglobin concentration
is mainly due to heavy menstrual bleeding
rather than copper toxicity effect but

oxidative stress inducing activity of higher
serum copper concentration should not be
neglected.

The uncontrolled endometrial
angiogenesis in AUB patients could be due
to increase copper concentration and may
result in expression of angiogenic factors,
hence enhances endometrial blood vessel
formation and endometrial growth that could
manifest in increase endometrial thickness
(ET).

Discussion

In this study, we found a weak
negative correlation between copper and
haemoglobin but we believe that copper
plays an important role in regulating
endometrial  angiogenesis, the lower
haemoglobin concentration is due to heavy
menstrual blood loss but anaemic condition
may be aggravated in copper toxicity
through dysregulation of endometrial blood
vessels formation and increase fragility of
vessels.

The source of increase in serum
copper concentration might be of dietary
sources, drinking water or from the use of
copper cooking vessels'.

A specific amount of copper appears
to be important for angiogenesis to occur.
Copper or copper complexes have shown to
directly stimulate angiogenesis in several
animal model systems, while copper
chelation inhibits angiogenesis, copper
containing IUD increases inflammatory
action and uterine bleeding and copper is
found to share some of the pathways utilized
by hypoxia to regulate VEGF expression'®.
Thus copper has a role in VEGF angiogenic
activity. During angiogenesis in vivo, before
any blood vessel formation the tissue to be
invaded modifies its composition so as to
favour growth and motility of capillary
endothelium. It has been hypothesized that
copper carrying molecules might be
endowed with angiogenic  activity' .
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Research has shown that there is a 72 %
increase in the copper content of malignant
tumors of the ovary, uterus and cervix'’.
Copper is also associated with the
oestrogens actions. Copper accumulates in
normal and neoplastic estrogen target
tissues, such as uterus and mammary gland,
and appears to modulate the sensitivity of
these tissues to both estrogens and anti
estrogens'?’. The ability of the metals to
activate a chimeric receptor containing the
hormone binding domain of Estrogen
receptor suggests that their effects are
mediated through the hormone binding
domain *'. Increased levels of copper induce
the serious toxic implications such as
nausea, vomiting, hemolysis,
methemoglobinemia, hepatorenal failure,
chronic tubulo-interstitial nephritis,
metabolic acidosis, septicemia, shock,
carcinogenic effects and death in human
beings **. Copper has shown to influence the
bioactivity or production of a number of
angiogenic factors including VEGF>™.
AUB is seen in women taking hormonal
pills or reaching post menopause conditions.
Management of AUB wusually involves
treating the patient with hematinics to treat
anaemia due to excessive blood loss, most of
which contain copper helps in absorption of
iron. This could lead to further elevation of
copper levels, which further stimulates
VEGF-A leading to angiogenesis, resulting
in heavier bleeding®®. The limitation of this
study was that the two groups, control and
AUB, were designed based on the outcome
of the disease rather than on a screening of
all women exposed to dietary copper.
However, a larger sample size is needed to
further study the association of serum
copper levels and AUB.

Conclusion

The results from this study suggest
that higher levels of serum copper may even
deteriorate the risk of endometrial AUB.

Further studies are required to understand
the molecular mechanisms by which copper
involvement in VEGF expression leads to
angiogenic activity in the endometrium and
may be an additional factor which induces
angiogenic activity of endometrium.
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Table 1: Demographic details of haemoglobin and age of the AUB patients and controls

Patients Controls P value
Parameters Range Mean # std Range Mean % std
Age (years) 18-52 39.2547.77 19-45 34.14+47 <0.001
Haemoglobin (g/dl) 5.20-12.00 9.29+1.65 9.50-14.20 12.2+0.87 <0.001
Endometrial 4330 11.43+4.05 3.5-12 7.742.33 <0.001
thickness (ET) mm

When the result compared between AUB patients and controls, Haemoglobin concentration was
significantly decreased and statistically were significant (P<0.001). Endometrial thickness was
found to increase in patients and it was statistical significance when compared between patients
and controls p<0.001.

Table 2: Demographic details of serum copper of the AUB patients and controls

Patients Controls P value
Parameters Range Median IQR Range Median IQR
Se”:?gfgl;’per 58.8-504.52 | 239.55(189.236,298.497) | 34.75-352.8 | 109.39(91.262,131.4) | <0.001

Serum copper is expressed in median with IQ range since there were a large variation between
copper value in individual patients and serum copper concentration is found to increase in
patients when it is compared with healthy control group (women with regular menstrual cycle).
The variation in copper concentration between cases and controls were statistically significant
(p<0.001).

Table 3: The correlation coefficient between copper and Haemoglobin in AUB patients and

controls
Group Parameter Haemoglobin
Cases Copper R -0.118
P 0.201
N 120
Controls Copper r -0.055
P 0.551
N 120
r=correlation coefficient P=significance N=number of participant

The correlation coefficient is applied between copper and haemoglobin in both patients and
controls. A weak negative correlation was observed in both cases (r=-0.118) and control group
(r=-0.055).
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Figure 1: Correlation coefficient between copper and Haemoglobin in patients
with abnormal uterine bleeding.

This figure illustrates a correlation between copper and haemoglobin among cases (AUB). Weak
negative correlation is observed between these parameters.
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Figure 2: Correlation coefficient between the copper and haemoglobin in
control group.

This figure illustrates a correlation between copper and haemoglobin among controls. Weak
negative correlation is observed between these parameters.

BBBI[3][3][2015] 383-390 SYBBFY WBritish
: ¢ Wiomedical
e Bulletin



