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Abstract :

Repeat induced abortion is a serious public health issue that has been linked to adverse ma-
ternal health outcomes. However, knowledge about repeat induced abortion and its associated
factors among reproductive age women. The present study evaluated level of Prolidase, Prolactin,
Insulin, HOMA-IR, Vit E, Calcium, and IL6 in aborted women then purification of Prolidase in
aborted women. The current study included collecting 90 blood samples divided into 60 samples
from female patients with Aborted women of reproductive age aged ( 18 to 40 years ) and thirty
samples from healthy women collected from private clinics in Anbar Governorate for a period
from January 2023 to October 2023. The results of the study indicate that prolidase, prolactin,
Insulin, HOMA-IR, IL6 levels are increased in abortion women as compared to healthy women
at p-value<0.05. While vitamin E and Calcium levels were significantly lower as compared to
the healthy women at p-value<0.05. The present study concluded increase Prolidase, Prolactin,
Insulin, HOMA-IR, Vit E, Calcium, and IL6 level in aborted women. By purifying the prolinase
enzyme from abortifaceint women’s serum, it was found that there was only one enzyme isoform
after purification.

Keywords: Aborted women, Prolidase, Prolactin, Insulin, HOMA-IR, Vit E, Calcium, IL6,
and Prolidase enzyme purification .
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Introduction

Prolidase is a manganese-depen-
dent exopeptidase that hydrolyzes im-
1dodipeptides using C-terminal proline
or hydroxyproline "' The recycling of
proline from imidodipeptides by prol-
idase please share role in collagen re-
modeling and extracellular matrix re-
modeling Our aim was to evaluate the
activity of prolidase in serum and fleis-
ler floyd in abortifacients Our findings
revealed a direct correlation between
serum and follicular fluid prolidase
levels approximately 70% of affected
women remain undiagnosed or have a
delayed diagnosis before the condition
is recognized ! Prolidase is a cellular
metabolic enzyme that belongs to the
matrix metalloproteinase family and is
responsible for the degradation of the
extracellular matrix in the ovary Proli-
dase 1s secreted from erythrocytes, leu-
kocytes, dermal fibroblasts, and kerat-
inocytes Prolidase regulates collagen
metabolism and extracolor matrix re-
modeling >3, In women with abortifa-
cients elevated levels of matrix metal-
loproteinase may be associated with
abnormalities in extracellular matrix
remodeling multiple cyst formation

and chronic anovulation . Infertility
and abortion are significant reproduc-
tive health issues that impact individu-
als, families, and societies worldwide.
Infertility, defined as the inability to
conceive after one year of unprotect-
ed intercourse, affects approximately
12% - 17% of couples globally B
Infertility rates vary across popu-
lations and have an effect by factors
such as age, lifestyle, environmental
factors, and underlying medical condi-
tions Agerelated infertility, particularly
in women over 37 years, 1S a growing
concern globally, as advancing mater-
nal age is associated with decreased
ovarian reserve and higher rates of
chromosomal abnormalities , Addi-
tionally, lifestyle factors such as smok-
ing, obesity, and sedentary behaviors
can contribute to infertility risk &7,
Abortion, which could be spontaneous
(miscarriage) and induced, is another
area of concern in reproductive health.
automatic miscarriages occur in ap-
proximately 15% - 20% of clinically
recognized pregnancies, often ascribed
to chromosomal abnormalities and ma-
ternal health conditions Induced abor-
tion, which is a sensitive and complex
issue, 1s a common reproductive choice
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globally, influenced by legal, social,
cultural, and healthcare factors .

Materials and methods

The current study included collect-
ing 90 blood samples divided into 60
samples from female patients with
Aborted women of reproductive age
aged( 18 to 40 years ) and thirty sam-
ples from healthy women -collected
from private clinics in Anbar Gover-
norate for a period from January 2023
to October 2023. After the disease was
diagnosed by a specialist physician and
4-5 ml of venous blood was withdrawn
and placed in tubes and the samples
were left at room temperature and then
separated in a centrifuge to obtain se-
rum and then stored at -20 degrees Cel-
sius until the required measurements
were performed.

Assessment of biochemical vari-
ables

Enzymatic activity of Prolidase,
Prolactin, Insulin, HOMA-IR, Vit E,
Calcium, and IL6 were analyzed by
using Enzyme-linked immunosorbent
assay (ELISA) kits (Sunlong-ChinaU-
SA). The measurement of Prolidase,
Prolactin, Insulin, HOMA-IR, Vit E,
Calcium, and IL6 levels was conduct-
ed in accordance by using ELISA tech-

nique. The plate was pre-coated with an
antibody specific to human Prolidase,
Prolactin, Insulin, HOMA-IR, Vit E,
Calcium, and IL6. The sample is sup-
plemented with Prolidase, Prolactin,
Insulin, HOMA-IR, Vit E, Calcium,
and IL6 content. The concentration of
human Prolidase, Prolactin, Insulin,
HOMA-IR, Vit E, Calcium, and IL6
exhibited a positive correlation with
the emergence of color in the substrate
solution. The cessation of the process
is achieved by the introduction of an
acidic stop solution, followed by the
quantification of absorbance at a wave-
length of 450 nm.

Partial purification of prolidase in
the serum of patients with abortion

Partial purification of prolidase in
the serum of aborted women was car-
ried out from the patients’ sera accord-
ing to the following steps:

Dialysis

The above protein precipitation
product was dialysed to remove salts
and short peptides. The product was
placed in the dialysis sachet and tied
tightly at both ends, then the sachet
was placed in the buffer solution for 12
hours at 9 degrees Celsius, taking into
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account the alternation of the buffer
periodically, after which the product
was concentrated using sucrose, where
the dialysis sachet was dipped period-
ically on crystals for 50 minutes at 9
degrees Celsius to eliminate salts and
short peptides .After that, the enzymat-
ic activity and protein concentration
are measured.

Ion exchange chromatography:

The 1on exchanger was prepared
by soaking 5g of DEAE-Cellulose in
500mL Beaker with buffer solution and
left at 4Ce for 24 hours. 4.5ml of the
protein separated by the precipitation
and dialysis step was added and left on
the column for 5 minutes to saturate,
then the separation was carried out
using a beeper containing rising con-
centrations of NaCl in order to obtain
a higher purity enzyme by eliminating
differently charged proteins. The re-
sulting fractions (5SmL) were collected
for each tube and then the enzymatic
activity and protein concentration were
estimated for each tube. The separat-
ed fractions were stored at (-20Ce) to
complete the purification process.

Gel filtration chromatography:

A suspension was prepared for fil-
tration by soaking 10g of Sephadex

G-150 in a 500mL beaker with buffer
solution for 1 day at 40C, alternating
the buffer periodically. SmL of the
sample separated in the previous step
was added and left on the column for
5min to soak well. The separation pro-
cess was started by adding the eluent
to the column and then collecting the
mature fractions SmL per tube in order
to obtain a higher purity enzyme by
separating proteins according to their
molecular weights. Enzymatic activity
and protein quantification were mea-
sured for each tube and samples were
stored at -20C- for kinetic studies

Statistical analysis

The results were statistically ana-
lyzed using Minitab Ver.17 by ANO-
VA and t-test and the means were com-
pared by Duncun’s multiple range test
at a probability level of P<0.05.

Results and discussion

The results of the study indicate that
prolidase levels are increased in abor-
tion women compared as to healthy
women that were (5.773 £2.128, 4.629
+0.893) respectively, at p-value<0.05
Furthermore, prolactin, Insulin, HO-
MA-IR, IL6 levels were elevated in
abortion women (17.67 + 5.88, 40.69
+16.91, 12.54 + 6.18) as compared to
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healthy women (11.46 + 5.43, 17.44
+ 5.17, 3.99+1.42, 0.280 £+ 0.164), re-
spectively, at p-value<0.05. While vita-
min E and Calcium levels were signifi-

cantly lower (10.73 +2.64, 7.99 £0.59)
compared to the healthy women (20.82
+2.71, 9.25 £ 0.54), ), respectively, at
p-value<0.05.

Table (1) Statically analysis results of prolidase enzyme

in the serum of Abortion patients compared to control group

Group Patients (60) Control (30) P-value
Prolidase 5.773 £2.128 4.629 £0.893 <0.05
Prolactin 17.67 +£5.88 11.46 +£5.43 <0.05

Insulin 40.69 £16.91 17.44 +5.17 <0.05

HOMA-IR 12.54 £6.18 3.99+1.42 <0.05

Vit E 10.73 £2.64 20.82 £2.71 <0.05

Calcium 7.99 £0.59 9.25+0.54 <0.05
IL6 0.648 + 0.108 0.280 £0.164 <0.05

The levels of prolidase enzyme play
a role in aborted women, In a study
done by !Yit was determined that se-
rum prolidase activity was increased
and placental prolidase activity was de-
creased depending on the possible pla-
cental use in patients with early preg-
nancy loss. The study " concluded
that the decreased placental activity of
prolidase might be an etiopathological
factor in women with early pregnancy
loss . This result disagree with ['2], that
showed increase level of prolidase en-
zyme activities in aborted women.

This study shows some women with
a history of recurrent spontaneous mis-
carriage have raised serum concentra-

tions of prolactin in the follicular phase.
It can be assumed that these findings
are causally related to the development
of miscarriage, especially in women
with recurrent spontaneous abortion in
whom no other cause for their repeated
pregnancy loss was apparent. Increased
frequencies of hyperprolactinaemia
(31 have been reported in women with
miscarriage. Hyperprolactinaemia and
hypoprolactinaemia have been causal-
ly related with luteal phase defects and
with miscarriage!'¥ a finding which is
supported by our observation of a sig-
nificant excess of hyperprolactinaemia
in women with recurrent spontaneous

abortion.
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The results of this study indicat-
ed that the risk of spontaneous abor-
tion was positively related with HO-
MA-IR level. This result agree with [!*!
that suggests that IR is a common fac-
tor behind the increased risk of spon-
taneous abortion in women who are
overweight/obese. Insulin resistance
1s often associated with a hypercoag-
ulable state (impaired fibrinolysis) and
increased inflammatory cytokine lev-
els Insulin resistance has been demon-
strated to increased expression of PAI-
1. PAI-1 activity is known to elevate
levels of serum insulin and it induces
a hypofibrinolytic state. This creates a
thrombotic milieu at the maternofetal
interface with high risk of miscarriage
. Insulin resistance is known to play
a critical role in the ovarian androgen
excess and therefore might promote
miscarriage by increasing circulating
testosterone concentrations 6171

Pregnant women have quicker me-
tabolism, increased production of free
radicals, and increased lipid peroxi-
dation. Thus, low levels of vitamin E
can lead to the production of exces-
sive free radicals, leading to placen-
tal aging, endothelial vascular dam-
age, which increases the incidence of

high-risk infections in pregnancy . It
can also damage the lining of the fe-
tal cell membranes, increasing the risk
of premature rupture of the embryo
(181 The results of calcium deficiency
in women with pregnancy loss com-
pared to healthy blood indicate that
the mineral i1s linked to maintaining
pregnancy throughout its duration due
to its association with hypothyroidism
and parathyroidism in performing its
function, as its deficiency causes both
the mother and the fetus to have high
blood pressure, lack of development
and maintenance of the skeleton, pre-
eclampsia, fetal growth problems, high
blood pressure, and decreased blood
flow in the uterus, all of which lead to
pregnancy loss and its danger ! The
study emphasized the importance of
research and pathways related to the
role of IL-6 and the clinical aspects of
treatment, as it 1s elevated in most cas-
es of inflammation and can be used as a
potential target for treatment, as it me-
diates basic functions such as regener-
ation of the phenomenon and enhanc-
ing the body’s defense mechanism,
the prolonged inflammatory response
resulting from Abortion, and its clear
association with high insulin, obesity,
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and type 2diabetes 2,

Partial purification of prolidase
the serum of patients

Enzyme from serum of patients with
leukodystrophy was carried out in sev-
eral steps as shown in Table (2), where
the first step included protein precipi-
tation using solid ammonium sulfate
salt with a saturation rate of 71%, the
enzyme yield was 1.085times, enzyme
activity was 7.161U/mL, the percent-
age of purification was . 77.03%, while
the specific activity of the enzyme was
0.117unit/mg. In the next step, Dial-
ysis was performed to remove short
proteins, amino acids and salts using
buffer solution for 12 hours at 40C. En-
zyme yield at this stage was 2.18times
and enzyme activity were 5.91U/mL,
while the percentage purification and

specific activity were 63.51% and
0.256unit/mg, respectively. Third step
of the purification process included us-
ing DEAE-Cellulose Ionic exchange
chromatography to separate the en-
zyme isoforms using graduated con-
centrations of NaCl salt, Enzyme yield
during this stage was 3.76 times with
an enzymatic activity of 5.291U/mL,
the percentage purity was 60% and the
specific activity was 0.440unit/mg as
shown in Figure(1). As for last step in
the partial purification of the enzyme,
Sephadex G-150 gel filtration chroma-
tography was used, the degree of pu-
rification during this step was 6.153
times, the enzymatic activity reached
4.321U/mL, while the percentage and
specific activity of the enzyme were
30.9% and 0.72unit/mg respectively,
as shown in Figure (2).

Table (2) Steps of prolidase purification from serum patients

Protein | g it Foldof |
Purification Volume | Activity | Total | Concentr . .. . . Al
.. . Activit | Yield | purif
steps Ml Iu/ml | activity | Ati on .. Prot
U/mg -icatio .

mg/ml Ein

Crude 10 8.36 83.6 71 0.117 100 1 710
precitation 9 7.16 64.44 56 0.127 | 77.03 | 1.085 504
Dialysis 9 59 53.1 23 0.256 | 63.51 2.18 207
Ion exchange 5 5.29 26.45 12 0.440 | 31.63 3.76 60
Gel filtration 5 4.32 25.92 6 0.72 30.9 6.153 30
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Figure (1) purification of prolidase by gel filtration chromatography

Figure (2) purification of prolidase using ion- exchange chromatography

Correlations between prolidase enzyme and biochemical variables

Fig (4)Association between
HOMA-IR and and Prolidase activity

y = 0505 4 78800
e

Fig (3) Association between IR
prolidase activity
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Conclusion It is known that the breakdown of tis-

The enzyme activity was evaluat-
ed and there was a significant increase
in its activity compared to the healthy
group at p< 0.05 The increase indicates
a defect in collagen turnover that caus-
es many pathological conditions and
the development of miscarriage dis-
ease in women , as collagen turnover,
matrix remodeling and cell growth play
an effect on the activity of prolidase.

sue barriers is catalyzed by proteolytic
enzymes that degrade the extracellular
matrix, which forms collagen and gly-
coproteins. Kinetic results showed that
the optimal concentration of the PEPD
substrate was 0.1uM, and the enzyme
showed maximum activity at 37°C, pH
7.2 with an incubation time of 5 min-
utes, and the Km 0.0259uM value of
the enzyme was and Vmax 3.33p mol.
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min'.mg!. The enzyme level in the
serum of Abortifacients patients was
clearly associated with the quality of
the blastocyst and the abnormal degra-
dation of collagen significantly in the
ovary and follicular collagen, which
leads to a novulation. Prolidase plays a
pivotal role in the immune response in
patients with inflammatory conditions.
The present study found that Prolac-
tin levels were higher in women with
PCOS compared to healthy controls,
and Ca,Vit E levels were significantly
lower, while insulin and insulin resis-
tance were significantly higher, and
interleukin 6 was significantly higher
compared to healthy controls
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