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Abstract

Background & Aims: Acute phase proteins are mainly synthesized by the liver and macrophages in inflammatory conditions as a

result of various traumas and malignancies. Increased levels of these proteins have been reported in many tumors like multiple myeloma
as an important indicator for the prognosis of malignancies. We investigated the serum levels of acute phase proteins in multiple
myeloma cancer patients in stage one due to the important role of these proteins in malignancies.

Materials & Methods: The serum levels of acute phase proteins (alpha 1-acid glycoprotein, haptoglobin and alpha-2-Macroglobulin)
were measured in 30 patients with stage I of multiple myeloma and 30 healthy persons as the control group. The average age of
population was 69 years. Measurement of the serum levels of proteins was done using Capillary zone electrophoresis and high
resolution (HR). Total protein amounts were measured by biuret method, as well. The data were analyzed by SPSS method.

Results: The values obtained from results of the test and statistical calculations in the groups of study suggested that the serum levels
of examined acute phase proteins decreased significantly in the patients compared to the control group. (P<0.001)

Conclusion: The results of this study indicated the reduction of serum alpha-1-acid glycoprotein, haptoglobin and alpha-2-
Macroglobulin in stage I patients compared to the control group, which is inconsistent with previous studies. These proteins may be
considered as specific prognostic and diagnostic factors in multiple myeloma stage I. However, further studies are needed to assess
accurate results.
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Introduction

Multiple myeloma (MM) is the proliferation of
malignant plasma cells, which is characterized by the
accumulation of monotypic cells within the bone
marrow (BM)(1). It causes about 1% of neoplastic
diseases and 13% of hematological malignancies(2) .
MM is the second most prevalent cancer in the world
with an annual incidence of around 86,000 worldwide,
which approximately covers 0.8% of all new cancer
cases(3) and often older people with an average age of
65 years are affected by this disease(4).

The factors affecting progression of MM are not
clearly identified(3). Clinically, MM patients represent
one or more of the types of complications of this disease,
including hypercalcemia, bone destruction, anemia, and
kidney failure (5). Adhesion of multiple myeloma cells
to bone marrow stromal cells produces cytokines such
as Interleukine6( IL6)(6, 7) that spreads to the blood
vessels and activates some receptors on the target cells
and finally leads to changes in the concentration of some
of the plasma proteins (8-10). In previous studies it has
been noted that IL-6 is considered as an autocrine
(11)/paracrine growth (12) factor for myeloma cells, as
well as an important regulator in the acute-phase
reactions (also called acute-phase responses) in
humans(13-15). Acute phase proteins are synthesized
and secreted primarily by liver cells and macrophages.

It should be noted that tumor tissues like
inflammatory cells interfere with some of the serum
proteins(16, 17). Alpha-1-acid glycoprotein (AAG),
also known as Orosomucoid, is an acute phase protein
found in human serum, which is mainly synthesized by
the liver cells. The precise role of this protein in plasma
is not well defined(18), but it plays an important role in
suppressing the immune system like other acute phase
proteins(19). The amount of AAG increases during
acute phase reactions(20) and some cancers(21).

Haptoglobin (Hp) is another acute plasma phase
protein, which is a serum tetrameric glycoprotein(20-
22)and is often synthesized in the liver(23). This protein
is bound to hemoglobin following hemolysis and
prevents kidney damage and iron deficiency by

removing hemoglobin from the circulatory(24), and also
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involves in the modernization of collagen which plays a

role in tumor cell invasion, cell growth and

metastasis(25). Its increased levels have been observed
and traumatic

in some inflammations

conditions (26).

cancers,

Moreover, Alpha-2 macroglobulin (a2M) is
considered as an acute phase protein synthesized by the
liver cells that is composed of four identical subunits
acting as a protease inhibitor(27). The increased levels
of this glycoprotein have been observed in some
cancers, liver diseases and infections.

In recent years, the relationship between serum acute
phase proteins and disease progression has been
investigated in many cancers. However, the relationship
between these proteins and MM is still not well
understood. According to studies’ reports, in patients
with MM stage I, relatively small amounts of cancer
cells spread in the body, the number of red blood cells
(RBCs) and the amount of calcium in the blood are
normal and the patient may have no clinical symptoms.
On the other hand, due to the regulation of the cellular
structures and biological functions of the cells by
proteins, a wide selection of proteomic methods,
including the level of proteins, provides valuable
information for the diagnosis and treatment of various
diseases, including cancer(28). Likewise, no study has
been done on the serum levels of acute phase proteins
specifically in the MM stage 1. Therefore, finding new
serum biomarkers can help discovering appropriate

diagnosis and predictable response for MM stage 1.

Materials and Methods

This case-control study was done on newly
diagnosed 30 stage I MM patients who have not
undergone any treatments or chemotherapy (mean
age70, 22 men and 8 women).The control group
consisted of 30 (mean age 70, 22 men and 8 women,
with no history of drug use) and had the same attitudes
with the patients in terms of smoking and sexual
distribution, in Imam Khomeini Hospital, Urmia, West
Azerbaijan province, Iran. The study procedures and
protocols were approved by ethics committee of Urmia

Medical University (faculty of medicine, department of
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clinical biochemistry, Urmia, Iran). Written informed
consents were obtained from all participants prior to the
study. The patients were suspected of MM after
undergoing clinical examination (e.g, CBC), bone
marrow biopsy and radiography. After serum protein
electrophoresis and immunotyping using the capillary
zone method (Capillary Electrophoresis, Sebia, France),
they were diagnosed as stage | MM patients. All patients
having high gamma or high beta peaks (above 30%) and
with the observation of kappa or lambda light chains
with respect to IgA, IgM and IgG immunoglobulins.
According to the international staging system, serum
beta2-microglobulin levels were considered as less than
3.5 mg/L in stage I MM patients (Chemiluminescence,
Diasorin, Liaison, Italy).

Five milliliters of blood samples were obtained from
the patients and the control group after 12 hours of
fasting. Blood samples were first placed at room
temperature for 15 minutes to form a clot to separate the
serum, and then centrifuged for 10 minutes with a
centrifuge 4000 RPM (Hermle Z360 K, Japan). The
serum samples were equally divided into 0.5-ml tubes.
Also, 24-hour urine specimens were collected without
adding any preservative agents. After mixing the urine
specimens well, 10 ml of them was removed and then
centrifuged for 5 minutes at 4000 RPM (Hermle Z360
K, Japan), and its supernatant was poured into plastic
tubes. All specimens were kept in the freezer at —20°C
until performing the tests. On the day of the test, the
serum specimens were unfrozen and centrifuged to
remove the possible fibrin clots.

In the present study, Sebia-France High Resolution
(HR) was used according to the manufacturer’s
instructions. All alpha-1 glycoprotein, haptoglobin and
alpha-2 macroglobulin proteins were measured using
capillary zone electrophoresis based on HR method. HR
Capillary is designed for human serum proteins in an

alkaline buffer (PH 9.9) with a capillary system. The
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system performs all separation sequences to obtain
protein profiles for both quantitative and qualitative
analysis automatically. According to the capillary
system, the amount of acute-phase proteins (APP) (in
eight fractions) is shown as a curve, and its percentage
is measured and displayed by the device. Then, the
amount of each serum protein is calculated in grams per
deciliter using the total amount of serum protein. The
amounts of serum total proteins were then measured
using Biuret test of Pars Azmoon kits and photometric
apparatus (BioSystems BTS-330 model, Spain).

Data in our study were analyzed by using SPSS
software, version 20(SPSS, Inc, Chicago, IL, USA). The
average data of each group were expressed as Mean =+
SD. The t-test parametric test was used to assess the
significance of differences between two groups. The
Mann-Whitney test was used for non-normal variables.

Also, P<0.05 was considered statistically significant.

Results

Table 1 shows the clinical profile and laboratory
information of the MM patients and the control group.
There was no significant difference regarding the mean
age of the study participants between the two groups.
The serum total protein levels increased in MM patients
compared with the control group, due to an increase in
immunoglobulins (P=0/0001), (Fig.1). As shown in Fig
1, the serum levels of AAG (0.23 £ 0.08) decreased
significantly in patients’ group in comparison with the
control group (0.66 + 0.07). Similarly, we found a
significant decrease of haptoglobin and alpha-2
macroglobulin levels in patients’ group (0.75 £ 0.71 vs.
1.07 £ 0.27 gr/dl, P=0/0001 and 0.54 + 0.13 vs. 0.64 £
0.12 gr/dl, P=0/0030, respectively) compared to the
control one. Also, Fig.2 shows the electrophoresis of the
patients with MM, which is related to the gamma

fraction in the curve.
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Table 1: clinical profile and laboratory information of MM patients and control group (mean = SD)

Parameter Patients (N = 30) Controls( N = 30) P-value
Age Male 70.6£5.1 Male 71.1£7.7 0.45
Female 68.848.2 Female 68.34+5.00
Beta2microglobulin(mg/1) 1.7+0.53 1.69+0.47 0.88
Total protein(g/dl) 8.73+0.26 7.5440.42 0.0001
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Figure 1: the mean serum proteins (alpha 1 acid glycoprotein (AAG), 2-haptoglobin (HPT) and 3-alpha2 macroglobulin (Alpha2M)) for

the control group and the MM patients group, respectively.
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Capillary Zone Electrophoresis
Fractions % Ref. % Ref. g/di
Albumin 31.8 558-66.1 40.20 - 47.60
Alpha 1 4.7 29- 49 2.10-3.50
Alpha 2 12.5 7.1-11.8 5.10-8.50
Beta 1 3.4 47- 72 3.40-520
Beta 2 2.6 32- 65 2.30-4.70
Gamma 45.0 11.1-18.8 8.00 - 13.50
Figure 2: Example of electrophoresis of a patient with MM stage 1
Discussion and Conclusion reported that tumor cells have the ability to synthesize
Acute phase proteins are synthesized and secreted and secrete some of the acute phase proteins in some of
primarily by liver cells and macrophages. It has been the malignancies(16).
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According to the results of our study, the serum levels
of AAG, Hp and Alpha-2 macroglobulin in the patients
with stage I of MM, decreased compared to the control
group. In a study by Pelliniemi et al., the researchers
found that the levels of AAG and alpha 1 antitrypsin
increased in the patients with stages 1-3(29).

In another study with the similar results, the serum
levels of IL6 and the acute phase proteins in the patients
with MM stages 1-3 were determined and consequently
came to this conclusion that the levels of AAG and Hp
in these patients have increased as compared with the
control group. It has been reported that IL6 is an
important regulator of the acute phase proteins in MM
patients which has increased in those compared to the
control group (30-34). Since IL6 leads to the synthesis
of acute-phase proteins in the liver of patients with MM
as well as various cancers (35), it seems that tumor
tissues interfere with the synthesis of some of the serum
proteins, like inflammatory cells (16, 17), thus the levels
of these proteins increase with the progression of the
disease (33-36). However, in some malignancies, the
levels of IL6 is normal or unidentifiable (37, 38).

The results of these studies are not consistent with the
results of our study, which can be justified by several
reasons: 1- In most studies the serum levels of plasma
proteins were measured, along with the measurement of
IL6 levels which is considered as a stimulant for
secretion, but in our study, proteins might decrease in
the amounts due to the low levels of IL6. 2- Many
studies have been carried out on different types of the
disease as well as in the post-treatment stages, but this
study has focused on Stage I of MM, and as relatively
small numbers of cancer cells have spread in the body,
and the numbers of red blood cells and calcium levels
are normal, therefore, it can be said that the kidney
function of patients is normal and albumin excretion and
proteinuria didn’t happen as a result of renal impairment
which leads to an increase in the levels of high
alpha?2
macroglobulin in MM patients. 3- We know that a large

molecular  weight proteins, such as
number of RBCs are destroyed during tissue damage.
After RBC destruction, hemoglobin is released. Hp

binds to the hemoglobin preventing renal hemoglobin
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excretion. Therefore, as the tissue damage is higher, the
hemoglobin levels increase and more Hp will be
produced.

An increased Hp loss in the form of a complex with
hemoglobin may be balanced by an increase in the
production of serum Hp. Finally, it can be concluded
that since this study has focused on type I and the onset
of the disease, therefore, the levels of the Hp didn’t
increase. According to a research by Tabassum et al., the
low levels of Hp were associated with an increase in the
survival of the patients(39).

Furthermore, reduced levels of Hp may indicate
conditions such as liver diseases, hematoma and anemia.
Anemia is considered as a major clinical symptom of
MM and it’s treatment is one of the serious problems in
today’s medical world(15). In another study, the results
showed that the levels of alpha 2 macroglobulin
decreased in comparison with control group, and the
levels of alphal anti-trypsin and Hp reduced compared
to patients with MM- IgA type, while the amounts of
these proteins increased in patients with MM-IgG type
(40).

Therefore, it can be concluded that the differences in the
results of this study might be due to the diversities of the
synthesis of various classes of immunoglobulins, which
may be involved in the stage of the MM and the level of
serum protein. Additionally, various factors, such as the
studied, differences in the

number of patients

sensitivities of measurement methods and disease-
related parameters, could affect the results of the test. In
summary, we have shown that the serum levels of AAG,
Hp and alpha-2 macroglobulin decreased in the patients
with stage I of MM. Acute phase proteins play an
important role in the prognosis, diagnosis and treatment
of various cancers. We reported the reduction of the
amounts of these proteins in the stage I of MM for the
first time, thus we could propose them as specific
markers for the diagnosis and prognosis in MM stage 1.
However, more studies are needed to explore the
association of the acute phase proteins’ levels and the

progression of MM.
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