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Abstract

Background: Rheumatoid Arthritis is a chronic multi-system autoimmune inflammatory disease,
characterized by inflammatory synovitis involving symmetrical peripheral joints. Serum copper, zinc
and calcium levels are altered in Rheumatoid Arthritis. Objective: To observe serum zinc, copper and
calcium levels in patients with Rheumatoid Arthritis (RA). Methods: This cross sectional study was
conducted in the Department of Physiology, Bangabandhu Sheikh Mujib Medical University
(BSMMU), Shahbag, Dhaka from January to December 2010. For this, 60 female patients with
Rheumatoid arthritis aged 30-50 years were included in the study group. The patients were selected
from outpatient Department of Rheumatology wing of medicine in Bangabandhu Sheik Mujib Medical
University (BSMMU). For comparison age and BMI matched 30 apparently healthy female were also
studied. Serum calcium level was measured by Colorimetric method. Serum zinc and copper was
measured by Spectrophotometric method. For statistical analysis, independent sample t test was
performed by using SPSS for windows version-12. Results: In this study, serum zinc and calcium
levels were significantly lower (p<0.001) and serum copper level was significantly higher (p<0.001) in
the RA patients than those of control. Conclusion: This study may conclude that hypozincemia and
hypocalcemia and hypercupremia occur in RA. Therefore early detection of these micronutrient
abnormalities may be helpful for the physicians to prevent various complications in RA patients.
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Introduction

heumatoid arthritis (RA) is a common predisposition to the disease. The presence of
Rinﬂammatory connective tissue discase ~ HLA-DR4 is significantly commoner among
sufferers of rheumatoid arthritis who are white.!
It is a chronic inflammatory disease of the joints
in which pain, swelling and limited mobility of
the joint are the most prominent features.?
Rheumatoid factor is a common marker for
rheumatoid arthritis which is present in about
70% of patient. *It was reported that inflammation
The etiology of rheumatoid arthritis remains  in rheumatoid arthritis patient causes decrease
unclear, but there is evidence of genetic serum level of zinc resulting from zinc
sequestration in the liver, pancreas and intestine
Received February 2012; Accepted May 2012 due to cytokine induced metalloenzyme

with worldwide prevalence of 1%, but
the rate varies among different groups of people.
Women are affected 2 to 3 times more often.
Onset may be at any age; most often between 314
to 5™ decades. Onset can occur during childhood
or in the elderly.!-2
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synthesis. Moreover it was found that decrease
serum zinc level results in T lymphocyte function
disorder which is involved in the pathogenesis
of theumatoid arthritis. 3

Literature review show increased level of
ceruloplasmin as a part of acute phase reaction
cause altered metabolism of copper and zinc. ¢
7Some investigators observed increased serum
copper level in adults and juvanile rheumatoid
arthritis and it appeared to be associated with
immune mediated inflammatory process of
rheumatoid arthritis. 8-

It was also suggested that increased copper and
zinc deficiency might be involved in the
development and progression of rheumatoid
arthritis. 10-11

As cofactor of several enzymes associated with
collagen and bone metabolism and immune
function, role of copper and zinc is important in
chronic inflammatory disease. 12

Copper and zinc physiology is considered a
matter of great interest because of the possibility
of being able to activate many key enzymes in
the cellular metabolism. Copper and zinc are
essential nutrients, and their daily intake is
necessary to prevent diseases.!?

Several researchers observed that serum calcium
levels are lower in patients with rheumatoid
arthritis than in healthy people.!4!> Mean total
body calcium was reduced in patients with
rheumatoid arthritis and strongly suggested that
the reduction in bone mass is an integral feature
of the disease. !

Large numbers of subjects in Bangladesh are
affected by rheumatoid arthritis (RA). Females are
more affected than male. Women of low
socioeconomic status have an increased risk of
zinc deficiency. With this background this study
was undertaken to observe the serum zinc, copper
and calcium levels in Bangladeshi rheumatoid
arthritis women to find out the possible role of
these micronutrients in rheumatoid arthritis.

Methods
This cross sectional study was carried out in the
Department of Physiology, Bangabandhu Sheikh
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Mujib Medical University, Dhaka between January
to December 2010. For this, 60 diagnosed case of
female rheumatoid arthritis patients aged 20-50
years were recruited in the study group (group B).
For comparison age and BMI matched 30 healthy
women were also studied (group A). Following
simple random technique, the patients were
selected from the out patient Department of the
Rheumatology wing of the department of Medicine
in Bangabandhu Sheikh Mujib Medical University
(BSMMU) Dhaka and control was selected from
the attendants of the patients. Subjects with
history of any heart disease, hypertension,
diabetes mellitus, chronic renal failure,
hypothyroidism or hyperthyroidism, pregnancy,
oral contraceptive, insertion of copper T were
excluded from the study. After selection, the aim
and benefit of the study was explained to each
subject. When they agreed for participation, a
written informed consent was taken. Detailed family
history, medical history was taken and a thorough
physical examination of them were done and all
information were recorded in a data schedule. With
all aseptic precaution, 5 ml of venous blood was
collected from ante-cubital vein two hours after
breakfast from all subjects for estimation of
micronutrients. Serum calcium was measured by
colorimetric method and serum zinc and copper
was measured by Spectrophotometric method in
the laboratory of the department of Physiology of
BSMMU, Dhaka. Data was expressed as Mean +
SD. For statistical analysis, independent sample t
test was performed by using SPSS windows
version-12.

Results
In this study, both the groups were matched for
age and BMI (Table I).

Mean serum zinc and calcium levels were
significantly lower and serum copper level was
significantly higher in group B (p<0.000) in
comparison to those of group A. (Table II).
Again, in this study 38.34% RA patients had
hypozincemia, 58.34% patients had
hypocalcaemia and 43.34% had hypercupremia.

(Figure 1).
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Table I : Age and BMI in two groups (n=90).

Parameters Group A (n=30) Group B (n=60) P value
Age (years) 36.9+9.97 37.07+9.77 0.939784"
BMI (Kg/ m?) 23.18+3.69 24.06+3.83 0.297011™

Data expressed by Mean + SD Group A = Control, Group B = Rheumatoid arthritis patient, BMI=Body mass

index , ns = Non significant p>0.05, n=Number of subjects

Table II: Mean + SD Serum Zinc, Copper And Calcium Levels In Two Groups (n=90).

Parameters GroupAn=30 Group B n=60 P value
Serum zinc(pgm/dl) 109+14.65 89.58+12.29 0.000%**
Serum copper(pgm/dl) 114+12.58 142.75+20.37 0.000%***
Serum calcium(mg/dl) 9.36+0.77 8.54+0.78 0.000%***

Group A = Control, Group B = Rheumatoid arthritis patient, ***=p<0.000

38.34%

\ EH Hypozincemia

— |

B hypocalcaemia

Hypercupremia

58.34%

Figure 1: Distribution of the subjects by serum
Zinc, copper and calcium in Rheumatoid arthritis
patients (n=60)

Discussion

The results of this study showed significantly
lower serum zinc and calcium levels and
significantly higher copper level in female
rheumatoid arthritis patient than control. Similar
observations were reported by other
investigators of different countries.>8-1214 -15
Such alteration in these mineral concentrations
in blood of RA is crucial to their health as these
are integral part of oxidative enzyme activity.

It has been reported that increased numbers of
female patients suffer from autoimmune diseases
because specific female hormones may be the
predisposing factors of this disease.'®

20

This is supported by the fact that formation of
reactive oxygen species and lipid peroxides may
play an important role in rheumatoid arthritis.
Moreover, it was observed that reduced
concentrations of antioxidants in the blood
increase the probability of the occurrence of
rheumatoid arthritis.!”

InRA, as a part of chronic inflammatory response
Interleukin-1 rapidly synthesizes C- reactive
protein by hepatocytes which are attributed to
hypozincemia in rheumatoid arthritis patient.'® It
has also been suggested that accumulation of
zinc in the liver and in the injured tissue, such as
synovial fluid of arthritic patients lead to
hypozincemia develop in RA.!°

The increased copper level in RA was found to
be associated with inflammatory response
resulting from oxidative stress.?? It was
suggested that the cytokines enhanced the
release of copper thioneins during the oxidative
brust of polymorphonuclear cells that led to
hypercupremia in rheumatoid arthritis patients.>!
It is reported that elevated serum copper levels
depends upon increased synthesis of
ceruloplasmin by the liver which is an antioxidant,
copper containing protein whose role in arthritis
is to neutralize free oxygen radicals.??
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The link between hypozincemia and
hypercupremia has been explained by the fact
that zinc deficiency seems to increase serum
copper by inducing intestinal metallothionein
and liver ceruloplasmin and enhance absorption
of copper from food. 2

In addition to zinc and copper, calcium levels are
also affected in RA patients. Research evidence
showed that calcium and phosphate metabolism
is altered in RA.

Increased load of free radical associated with
inflammatory disease may be related to the body
calcium/phosphorus ratio. 24 In RA patient there
is alteration in oxidative metabolism which lead
to disruption in intracellular ionic environment
and altered calcium levels. >* Some authors
suggested that decreased mean total body
calcium levels in theumatoid arthritis patients are
an integral feature of rheumatoid arthritis. '3
Whereas other suggested hypocalcaemia results
from drugs used in RA treatment. 1

In the present study, hypozincemia may be related
to consumption of zinc in inflammatory tissue
and liver and hypercupremia is most likely related
to the cytokine related inflammatory response.
In addition, hypocalcaemia may be due to the
disease activity.

Conclusion

So, it may be concluded that these micronutrients
abnormality is a common feature in RA patients.
Therefore, routine estimation of serum zinc, copper
and calcium may be suggested by the physicians
to prevent the harmful effects of the abnormal
concentration of the micronutrient in RA patients.
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