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Abstract

Acute Myeloid Leukemias (AMLs) are rare but extremely malignant neoplasms that are liable for a big
amount of fatalities associated with cancer. Acute myeloid leukemia (AML) results from accumulation of
abnormal myeloblasts, most commonly in the bone marrow, leading to bone marrow failure and death. The
present study was carried out to evaluate MMP-2 and PG E2 in sera and of (50) AML Iraqi patients, In addition
to control group involving (50) matched apparently healthy subjects. This study was done in the National
center of hematology, Department of biology at AL-Mustansiyria University, Baghdad Medical City since
January 2019 to June 2020. The aim of study was to determine the level of total Matrix Metalloproteinase
2 and prostaglandin E2 in patients with AML by ELISA. and study the impact of these parameters on the
pathogenesis of disease, also predict the AML and how the parameters correlated with stages and severity
of disease and responsiveness to therapy. Conclusion: MMP-2 decreased and elevated of PGE2 in the serum

of AML patients .
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Introduction

Matrix  Metalloproteinase-2 (MMP-2) and
Prostaglandin E2 (PG E2) Roles in AML: The Matrix
Metalloproteinase (MMP) family was
from studies of collagen breakdown during tadpole
morphogenesis'>. Matrix Metalloproteinase (MMP)
are now known as a family of 24 homologous Zn2 +
-dependent proteinases essential for normal extracellular
matrix (ECM) breakdown, growth factor secretion
and cytokine activation during wound healing, tissue
remodeling, embryogenesis, neovascularisation, cell
migration, and immune response regulation®329),

discovered
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MMP-2, also called gelatinase A, promotes the
invasion and metastasis of cancer cells by destroying the
collagen IV, V and X present in the ECM and basement
membranes!%).

MMPs play an significant role in the development of
hematologic malignancies. Most of the research centered
on the role of MMP-2 in leukemia gelatinases. Shows
the role of hematopathogenesis MMPs in hematological
disorder. This explains the role of MMPs and their
inhibitors in hematological malignancies including
MDS, AML and chronic myeloid leukemia ®%).Higher
angiogenesis was observed in patients with acute
leukemia, which vanished if complete hematological
remission was achieved'%?”-?®. The increased vessel
density found in the AML bone marrow correlated
with the expression of the vascular endothelial growth
factor (VEGF) (7; Hence a role is hypothesized for other
angiogenic factors such as matrix metalloproteinases.
No expression of MMP-2 could be detected in normal
mononuclear bone marrow cells(!®). Matrigel may be
invaded by primary AML blasts, depending on their
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MMP-2 expression®). MMP-2 expression may also
contribute to the increased vessel density observed
in AML patients’ bone marrow during diagnosis
by promoting in vitro cell migration!?. Abnormal
expression levels of MMP-2 were observed in AML
patients and myelodysplastic syndrome (MDS)3?).
MMP-2 has a low level of expression in myeloid cells;
MMP-9 is found primarily in T lymphocytes, malignant
B lymphocytes and mature myeloid and monocytic
cellsh.

Prostaglandin E2 also called dinoprostone belongs
to the family of lipid hormone-like signaling eicosanoids
with essential inflammatory and physiological functions
®) Most eicosanoid molecules are made from the
enzymatic modification of arachidonic acid (AA), a
polyunsaturated fatty acid esterified in mammalian cell
membrane phospholipids . PG E2 is produced omni
presently and acts as autocrine and paracrine lipid
mediators to maintain local homeostasis in the body.
Both level and profile of prostaglandin (PG) production
change drastically during an inflammatory response. The
production of PG in uninflamed tissues is normally very
low but increases immediately in acute inflammation
before leukocyte recruitment and immune cell infiltration
(29). Biosynthesis of prostaglandin is blocked by non-
steroidal anti-inflammatory drugs (NSAIDs), which
inhibit the action of either cyclooxygenases or both. In
addition to their role in homeostasis, prostanoids can
modulate immune responses and contribute to tumor
initiation, vascularization and chronic inflammation®? .

The mechanisms that underlie PGE2’s effects on
cancer growth are, elusive. In a recent review, Zelenay
et al. presented first direct evidence that PGE2 could
promote tumor growth by evading immune attacks in
melanoma models for murine tumor transplantation®®).

Tumor derived prostaglandin E2 (PGE2) plays
a major role in suppressing the activity and survival
of CTLs in patients undergoing immunotherapy for
cancer. PGE2 have also been shown to suppress survival
of CTLs, interferon type I production and in vitro
cytotoxicity Previous evidence shows that exhausted
CTLs increased the expression of certain inhibitory
receptors including the PGE2 receptors EP4 and EP2
using profiling of the entire genome expression®®. In
AML blasts, PGE2 has been shown to be upregulated as
opposed to mononuclear blood cells!!®). It has elevated
serum levels of prostaglandin E2 in patients with acute

lymphoid leukemia. Upon full remission with induction
chemotherapy, the elevated plasma prostaglandin E2
levels decreased significantly®?).

Method

The study was conducted on 50 Iraqi patients with
acute myeloid leukemia and 50 matched healthy looking
subject. The age range of the patients within 17-80
years. This study was done in the National center of
hematology, Department of biology at AL-Mustansiyria
University, Baghdad Medical City since January 2019
to June 2020 . Each patient was subjected to physical
examination done by specialist and illness —information
related to this research were obtained.

This assay employs the quantitative sandwich
enzyme immunoassay technique (ELISA) (for Total
MMP-2 and PG E2 in serum, the kits was used from R
& D Systems,USA.

Result and Discussion

The present study demonstrated a statistically
significant decreased level of Matrix Metalloproteinase 2
in patients with AML as compared with control subjects
(p<0.01) Table (1) Figure (1))the current findings were
agreed with (Lin et al., 2002) who show there was lower
level of MMP-2 in the AML patient Also another report
in Egypt® that mentioned there were decrease in the
level of MMP-2 in AML patients.

In Iranian study® who showed the MMP-2 levels
in AML patient were not much higher as compared to
normal bone marrow (BM) donor.

An association of MMP-2/-9 expression with
invasive activity of leukemic cells in acute lymphoblastic
leukemia (ALL) and acute myelogenous leukemia
(AML) has been recorded earlier. In addition, MMP-2/-
9 seems to have prognostic effect in AML (!, Another
study that measured the expression of MMP-2 in the
Amyloid precursor protein (APP) which is prognostic
significance in AML, the expression of MMP-2 revealed
decreasing in the patients(!”),

Our finding Disargree with® because they were
used Bone marrow CD34 to measured MMP-2 in the
blast cell and also Real time PCR technique while
present study use Enzyme linked Immunosorbent Assay
(ELISA).
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Table (1): Matrix Metalloproteinase 2 (Total MMP-2) concentration among patient and control in serum.

**(P<0.01)
Total MMP-2 No. Mean *se Range P-value T-test Value
Patients 50 3.815+0.72 0.122-15.1 0.000 -7.49%*
Control 50 10.636+0.558 7.3-18.9
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Figure (1) Matrix Metalloproteinase 2 (Total MMP-2) concentration among patient and control

The concentration of prostaglandin E2 in AML
patient serum was (339.5+ 60.8)while the concentration
of prostaglandin E2 of the healthy control serum were
(19.95+0.558) there were a highly significant differences
between patient and control ((P<0.01). the present result
was agree with previous reports (9,24,30). Table (2)
(Figure (2)

The current result were agree with®? who were
showed there was increase in the level of PG E2 in the
AML children compared with control .

Importantly, similar results were obtained '3 who
were show >100-fold PGE2 more than healthy control

The tumor-promotive activity of PGE2 regulated by
A vascular endothelial growth factor (VEGF) or cyclic
monophosphate-dependent adenosines (cAMP) pathway
which induces an activation of the proliferation of the
cancer cell and has anti-apoptotic effects in various
tissues 9,

Table (2): Prostaglandin E2 (PGE2) concentration among patient and control in serum . **(P<0.01)

Total PGE2 No. Mean =se Range P-value T — test Value
Patients 50 339.5+ 60.8 45.3-1585.9 0.000 5.25%*
Control 50 19.95+0.558 2.21-40.01
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Comparison Prostaglandin E2 (PGE2) concentration between patient and control in serum
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Figure (2) Prostaglandin E2 (PGE2) concentration among patient and control in serum

In the course of current analysis, we examined serum
samples of a total of 50 patients with Newly AML(8%)
(n =4), Partial remission AML(22%) (n=11), AML in
complete remission (10%) (n=5), Refractory (36%) (n
= 18), and Relapse(24%) (n= 12).

The level of Matrix Metalloproteinase 2 (MMP-2)
were decreased in the relapse (2.23+0.8 ng/ml), refractory
(3.37£1.41 ng/ml),partial remission (3.57£1.54 ng/
ml) and newly diagnosis patients (2.03+1.55 ng/ml)
compared with healthy control (10.636+0.558 ng/ml)
Table (3). The present data agree with 2 who were
compared between AML-treated patients with intensive
chemotherapy, the expression of MMP-2 was not
different in resistant cases and in patients with complete
remission

MMP-2 pretreated lower than level of MMP-2
post treated agreed with ®However ?® who revealed
the patient with acute lymphoblastic leukemia (ALL)
patients, they found MMP-2 level were higher as
compared to BM donors.

The pervious study were measured the MMP-
9 level before treated with chemotherapy and after
treatment they showed decrease in the level of matrix
metalloproteinase in the patient with lung cancer (D,

While the concentration of Prostaglandin E2 were
much higher in relapse patient (4984211 pg/ml) and also
high in partial remission patients (347+132) and the level
of prostaglandin E2 in refractory (291.24+86.4),complete
remission (301£86.4) and newly diagnosis(246+140)
were higher than human control (19.95+0.558) Table (3).
Although there is a scarcity of researches that is similar
to the current research the current findings were agreed
with @ elevate of PGE2 that will lead to increases the
activation of Tregs and participates in the development
of Myeloid derived suppresser cell (MDSC) Such
cells infiltrate the microenvironment of the tumor and
dampen the immune response of the tumor by inhibiting
the function of the T-cell effector, which in turn hampers
immunity against cancer®¥,
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Table (3): AML patient Among All parameters and stages of disease

_ Partial (PR) Complete (CR) Refractory Relapse (R)
Parameters Control Newly(n=4) (n=11) (n=5) (RF) (n=18) (n=12)
MMP-2+SE 10.636+0.558 2.03+1.55 3.57+1.54 8.93+1.89 3.37+1.41 2.234+0.8
PGE-2 19.95+0.558 246+140 347+132 301+86.4 291.2+86.4 4984211
Conclusion 6. Chaudhary Ak., Chaudhary S., Ghosh K.,
. ) Chandrakala Shanmukaiah  C.,  Nadkarni
The mean level of Matrix Metalloproteinase 2 . . .
AH. Secretion and Expression of Matrix

(Total MMP-2) concentration serum was a statistically
decreased in patients of AML as compared with control
subjects(p<0.05), furthermore Thelevels of Prostaglandin
E2 (PGE2) concentration were significantly increased
in patients with AML compared with healthy subjects
(339.5+ 60.8 pg/ml vs. 19.95+£0.55 pg/ml) (p<0.05).
the level of MMP-2 deceased and PG-E2 elevated with /-
AML stages that were consider MMP-2 and PG-E2 was
indictor for progression of AML disease .
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