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ABSTRACT
Menopause may be considered as a factor that increases the risk of developing rheumatoid arthritis in women. The study
aimed to determine possible changes in serum levels of anti-citrullinated protein antibody (ACPA), rheumatoid factor (RF)
and alkaline phosphatase (ALP) in menopausal women as possible risk factors for developing rheumatoid arthritis. The
subjects comprised of hundred females; fifty pre-menopausal women and fifty menopausal women. Blood specimen was
collected from the subjects and serum extracted for the estimation of ACPA which was determined by Enzyme-linked
Immunosorbent Assay (ELISA) technique; alkaline phosphatase was determined spectrophotometrically and rheumatoid
factor was determined using the latex- slide method. The results showed that the number of women who were positive for
both ACPA and RF were significantly higher (p<0.01) in menopausal than pre-menopausal women. There was no significant
increase (p>0.05) in ACPA and ALP levels in menopausal women compared with pre-menopausal women. However,
significant positive relationships (p<0.01) were obtained when ACPA and ALP levels were correlated in both pre-
menopausal and menopausal women. The study concluded that increased levels of ACPA, ALP and RF may be suggestive of
the onset of rheumatoid arthritis in menopause. Therefore, ACPA, serum ALP and RF could be used as markers for the

diagnosis of rheumatoid arthritis and monitoring of disease progression.

Keywords: Anti-citrullinated protein antibody, Rheumatoid factor, Alkaline phosphatase, Menopausal women

INTRODUCTION

Menopause may be associated with significant changes such
as chromosomal abnormality or autoimmune disorder [1].
Early menopause may be a factor that increases the risk of
developing rheumatoid arthritis and menopausal period is
associated with the most significant levels of joint damage
and disability amongst women with rheumatoid arthritis [2].
Rheumatoid arthritis is a systemic autoimmune disorder and
inflammatory disease [3]. At menopause, estrogen level
decreases and may cause symptoms of rheumatoid arthritis
(RA) to aggravate. Cardiovascular diseases are also
associated with RA and the inflammatory pathways involved
include cytokines, immune complexes, acute phase reactants
[4]. Rheumatoid factor could be involved in the pathogenesis
of rheumatoid arthritis and could enhance immune complex
formation leading to bone damage [5-7]. Rheumatoid factor
may also be positive in patients who have systemic lupus
erythematosus, polymyositis and syphilis [8].

Anti-Citrullinated Protein Antibody (ACPA) is primarily
associated with a progressive course of rheumatoid arthritis
[9]. Citrullination normally occurs in cells undergoing
apoptosis; hence, citrullinated proteins are cleared from the
body and therefore not encountered by the body’s immune
system [10]. ACPA and bone destruction are associated with

each other implying that ACPAs may directly mediate bone
destruction in the absence of RA- associated factors [11].
Anti-Citrullinated protein antibodies are detectable in
patients at risk of Rheumatoid Arthritis long before the onset
of the disease and ACPA has been established as the most
specific serological marker for rheumatoid arthritis [12].
ACPA concentration has been shown to increase as the
disease progresses [10] and its production depends on the
genetic background of the patient. Some researchers have
associated early onset of menopause with increased risk of
seronegative- rheumatoid arthritis, therefore other factors
relating to menopause may be relevant for the development
of rheumatoid arthritis in the presence of anti-citrullinated
protein antibody [13].
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Alkaline phosphatase (ALP) comprises of a group of
enzymes that catalyze the hydrolysis of phosphate esters in
an alkaline environment, generating an organic radical and
inorganic phosphate [14]. In rheumatoid arthritis, there is
increased bone turnover as well as bone formation and bone
resorption may affect bone density. It has been shown that
the estimation of serum alkaline phosphatase may be a
biomarker for the diagnosis and prognosis of rheumatoid
arthritis [15]. Apart from being used as a biomarker for RA,
it may also be useful in the stratification and observing RA
patients in routine or clinical trials [16]. Therefore, since
anti-citrullinated protein antibody are autoantibodies and a
major risk factor for bone destruction at early phase of
rheumatoid arthritis, the study set to determine possible
changes in anti-citrullinated protein antibody, rheumatoid
factor and alkaline phosphatase in menopausal women as
risk factors for developing rheumatoid arthritis and
determine if there is relationship between the parameters for
the diagnosis of rheumatoid arthritis in pre- and menopausal
women.

MATERIALS AND METHODS
Study area

The study was conducted in Ido-Ekiti, Ekiti State while
laboratory analysis was carried out in the Department of
Medical Laboratory Science, Afe Babalola University, Ado-
Ekiti, Ekiti State, Nigeria.

Study subjects

The subjects comprised of hundred women; fifty pre-
menopausal women and fifty menopausal women recruited
from Ado and Ido Ekiti using convenient random sampling.
The women whose ages fall below 50 years and were
menstruating was grouped as pre-menopausal women while
those above 50 years who have stopped menstruating were
categorized as menopausal women. Women below the age of
20 years, pregnant women, lactating mothers, women above
the age of 65 years, women on any type of medication or any
disease condition were excluded from the study. Five
milliliters of venous blood were collected from the cubital
fossa of the forearm using needle and syringe and dispensed
into a plain bottle. The samples were separated by
centrifugation at 3000 rpm for 5 min to extract the serum.
The serum samples were then stored at -20°C until analysis.

Ethical approval

Ethical approval was sought for and obtained from the
Federal Teaching Hospital, Ido-Ekiti, Ekiti State and the
College of Medicine and Health Sciences, Afe Babalola
University Ado-Ekiti, Ekiti State. The nature and purpose of
the research was explained to each participant and the
participants were assured of confidentiality. Those who
participated in the study did so voluntarily.

Methods of estimation
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Estimation of ACPA using Enzyme Linked
Immunosorbent Assay: Anti-citrullinated protein antibody
was determined using Enzyme-linked Immunosorbent Assay
(ELISA) as described by the manufacturer (Melsin Medical
Co., Ltd, China) for the quantitative determination of human
ACPA concentration method [17].

Principle of the assay

Standards, samples and Horseradish peroxidase (HRP)
conjugated antibodies are added to wells on the microtiter
plate which have been pre-coated with antigen. After
incubation, unbound enzymes are removed after washing.
Chromogen solutions A and B are added after washing and
the liquid changes to blue color. The color of the liquid
becomes yellow after addition of acid stop solution. The
color change is then measured spectrophotometrically at a
wavelength of 450nm which is proportional to the
concentration of ACPA in the samples.

Determination of serum alkaline phosphatase using
spectrophotometric method

Alkaline phosphatase was determined
spectrophotometrically as described by Moss et al [18].

Principle of the assay

Phenol released by enzymatic hydrolysis from phenyl-
phosphate under defined conditions of time, temperature and
pH is estimated spectrophotometrically.

Determination of serum rheumatoid factor

Rheumatoid factor was determined using the latex- slide
method as described by the manufacturer (Biosystems from
S.A. Barcelona, Spain); [19].

Principle of the assay

Serum rheumatoid factor (RF) causes a visible agglutination
on the slide of a suspension of latex particles coated with
human gamma-globulin.

Statistical analysis

Results obtained were subjected to statistical analysis using
the software package for social sciences (SPSS) version 21.0
(SPSS Inc. Chicago, Illinois, USA). All parameters were
expressed as mean + standard deviation (SD). The student’s
t-test, Chi®, and correlations of the parameters were carried
out. Statistical significance was set at p <0.05.

RESULTS

Table 1 describes the comparison in the serum levels of
ACPA and ALP in pre-menopausal and menopausal women.
There was no significant increase observed in ACPA and
ALP when pre- menopausal women were compared with
menopausal women (p>0.05).

SciTech Central Inc.
BioMed Res J (BMRJ)

434



BioMed Res J, 5(2): 433-437

Table 2 and Table 3 describe the relationships between
ACPA and ALP in pre- and menopausal women. ACPA
correlates significantly with ALP (p<0.01).

Table 4 shows the results of ACPA and RF positive in pre-
menopausal and menopausal women. Significant increase
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was observed when those who were positive for both ACPA
and RF in menopausal women were compared pre-
menopausal women.

Table 1. ACPA and ALP in Pre-menopausal and Menopausal women.

Parameters  Pre-menopausal women N=50
ACPA 25.64 +10.06
ALP 95.90 + 38.54

Menopausal women N=50  t- value
value
27.60 + 11.45 -0.911 0.364
109.71+ 39.35 -1.772  0.079

Table 2. Relationship between ACPA and ALP in pre-menopausal women.

ACPA (anti-citrullinated protein antibody)

ALP (alkaline phosphatase)

Parameters
r value p value r value p value
ACPA (U/mL) 1.000 0.574 0.000**
ALP (IU/L) 0.574 0.000%** 1.000 -
** = correlation is significant at p< 0.01
Table 3. Relationship between ACPA and ALP menopausal women.
ACPA (anti-citrullinated protein antibody) = ALP (alkaline phosphatase)
Parameters
r value p value r value p value
ACPA (U/mL) 1.000 0.655 0.000**
ALP (IU/L) 0.655 0.000** 1.000 -

** = correlation is significant at p< 0.01

Table 4. ACPA and RF positive in pre-menopausal and menopausal women.
2

Women status Total Positive  Negative ® p-value
Pre-Menopausal Women 50 21 29

Menopausal Women 50 30 20 24.138 0.000*
Total 100 51 49

* p<0.05; significant

DISCUSSION

Menopause exhibits important roles in the physical and
emotional aspects in women [20]. Menopausal period is
associated with significant levels of joint damage as well as
disability amongst women with rheumatoid arthritis [2].
This research assessed the possible changes in serum levels
of anti-citrullinated protein antibody (ACPA), rheumatoid
factors (RF) and alkaline phosphatase (ALP) in pre-
menopausal and menopausal women.

It was observed that serum levels of ACPA were higher
(although not significant) in menopausal women compared

with pre- menopausal women. This supports the findings of
other researchers [21,22] whose reports showed significant
increase when both groups were compared. This has also
been supported by the works of a previous study [13] which
showed that ACPA levels increase with age, and menopausal
women have a higher ACPA-positive result than pre-
menopausal women. The causal factor could be associated
with hormonal changes during menopause which are linked
with increase of pro-inflammatory cytokines resulting in
development of ACPAs. This has been proved to occur in
menopause as a result of failure in ovarian activity, low or
reduced estrogen levels as well as increased bone turnover.
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The higher levels of ALP observed in menopausal women
also support the findings of Sajjanar and Sajjanar [23] where
significant increase in ALP was reported in menopausal
women compared with pre-menopausal women. This finding
is possible because bone mass decreases with age and the
rate of bone remodeling also increases with menopause.
Higher levels of ALP in menopausal women have also been
reported by other researchers [24- 26]. This may be as a
result of estrogen deficiency in menopause that induces the
synthesis of cytokines by osteoblasts, monocytes and T-cells
and therefore osteoblastic activity is increased when bone
resorption is stimulated. Furthermore, differentiation into
bone-reabsorbing osteoclasts can be promoted when
osteoclast precursor cells are bound to anti-citrullinated
protein antibodies.

Significant positive correlations were observed between
ALP and ACPA in both pre-menopausal and menopausal
women. This is in line with a study carried out by Kocijan et
al [27] where it was reported that bone loss in ACPA-
positive individuals may occur earlier in women before the
onset of clinical disease.

There was significant increase observed when women who
were positive for both ACPA and RF in menopausal stage
were compared with women in pre-menopausal stage. This
agrees with the works [28, 29] who found that positive
ACPA and RF result was higher in menopausal women who
had menopause at early age. A previous study [30] also
supported the findings of increased RF-positive in
menopausal women compared with pre-menopausal women.
This has been attributed to changes in hormonal factors such
as estrogen and progesterone.

CONCLUSION

This study showed possible changes that could occur in the
serum levels of anti-citrullinated protein antibody (ACPA),
alkaline phosphatase (ALP) and rheumatoid factor (RF) in
pre- and menopausal women. Menopausal women had
higher (although not significant) serum levels of ACPA,
ALP and RF compared with pre-menopausal women. The
study concluded that increased levels of ACPA, ALP and RF
may be suggestive of the onset of rheumatoid arthritis in
menopause. Therefore, ACPA, serum ALP and RF could be
used as markers for the diagnosis of rheumatoid arthritis and
monitoring of disease progression.
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