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Abstract: 

Objective: Research was aimed at the determination of the serum prolidase and oxidative status activity in the tubal 

ectopic pregnancies and it also aimed at the observation of the link between the two. 

Methods: Design of the research was cross-sectional which was carried out from October, 2016 to November, 2017 

at Obstetrics & Gynecology Department (Services Hospital, Lahore) with sample size of forty healthy pregnant 

women. Measurement of the activity of prolidase serum was carried out through spectrophotometrically. We used 

total capacity of the antioxidant for the determination of the oxidative status. Analysis of the data was carried out 
with the help of SPSS. 

Results: In the ectopic pregnancies the total capacity of the antioxidant was observed as low in comparison to the 

healthy cases with p-value as (< 0.018); whereas, oxidative stress index, total oxidant status and prolidase activity 

was observed high with a significant p-value as (< 0.05). 

Conclusion: We may associate ectopic pregnancy with an increased activity of the serum prolidase and stress of the 

oxidative. We may correlate it for the provision of the better awareness of the ectopic pregnancy pathogenesis. 

Keywords: Prolidase activity, Ectopic pregnancy, Total oxidant status, Total antioxidant capacity and Oxidative 

stress index. 
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INTRODUCTION: 

One of the complications in the pregnancies is an 

ectopic pregnancy where an implantation of the 

fertilized ovum is found outside uterine cavity. The 

incidence of ectopic pregnancies is observed about 
(2%); among these cases occurrence in the fallopian 

tubes is observed as (98%). Risk factor are also 

associated sometimes known and mostly unknown 

[1]. Diagnostic facilities help in an early ectopic 

pregnancy which makes them among the causes of 

the mortality and morbidity all over the world [2]. In 

the incidence of successful fertilization, reproduction 

and an early development of embryo begin in tubes 

of fallopian has a role to play in the events of 

physiology. There is an interaction before 

implantation between female reproductive system 

and the embryo. Transport of the embryo-tube is 
carried out with the beats of tubal ciliary and 

concentration of the smooth muscle. A theory also 

forwards that tubal ectopic pregnancies are the result 

of embryo retention within fallopian tube because of 

an impaired transportation of the embryo-tube and 

tubal environment alterations which allows the 

occurrence of an early implantation [3]. Growth 

factors are produced in the tubal epithelial cells, 

cytokines and in the related unknown identity embryo 

trophic factors which also support the development of 

the embryo in vitro. It is stated that the non-balancing 
state in the toxic compounds production which 

includes lipid peroxidase, oxygen-based free radicals, 

scavenging and detoxification of these damaging 

molecules in vivo may affect pre-implantation of the 

development of the embryo [4].  Theory also states 

that nitric oxide pathologic generation with the nitric 

oxide synthases increase in the production of the 

isoforms may reduce the beats of tubal ciliary and 

concentration of the smooth muscle; thus, it affects 

the transport of the embryo, consequently resulting in 

the shape of tubal ectopic pregnancy [5]. 

Research was aimed at the determination of the 
serum prolidase and oxidative status activity in the 

tubal ectopic pregnancies and it also aimed at the 

observation of the link between the two. 

 

PATIENTS AND METHODS: 

Design of the research was cross-sectional which was 

carried out from October, 2016 to November, 2017 at 

Obstetrics & Gynecology Department (Services 

Hospital, Lahore) with sample size of forty healthy 

pregnant women. Measurement of the activity of 

prolidase serum was carried out through 
spectrophotometrically. We used total capacity of the 

antioxidant for the determination of the oxidative 

status. Analysis of the data was carried out with the 

help of SPSS. 

 

We included the ectopic pregnancy cases which were 

identified through levels of serum -hCG and 

transvaginal USG. Full historical data and clinical 

assessment was documented in every ectopic 

pregnancy case. An informed consent was also 
secured before the commencement of the research.  

We did not include all the cases exhibiting additional 

illness, alcohol abuse, intravenous drugs intake, 

smoking cases and any related risk factors. The 

gestational age of the patients was in the range of 5 – 

8 weeks. 

 

Twenty-three cases were observed with level of the -

hCG serum as (> 1500 IU/ml) and during the USG 

scan uterine cavity was empty or amass and cervical 

canal with USG appeared as an ectopic pregnancy 

having separate from ovary, adnexa and corpus 
luteum. Remaining seventeen cases experienced an 

evaluation of the serial_-hCG and USG assessment. 

Cutoff point was used as 66% increase in the time of 

forty-eight hours for viability with a threshold around 

(1500 IU/ml) of -hCG for intrauterine pregnancy [9, 

10]. All the cases with low level of concentrations of 

-hCG were observed with a subnormal increase and 

they experienced diagnostic curettage and dilatation 

procedure. At pathology department material of the 

biopsy was formalin fixed (10%). Staining of the 

material of biopsy was carried out through 
hematoxylin-eosin and it was evaluated in the 

trophoblasts and chorionic villi absence. 

Confirmation of the ectopic pregnancy was made 

after the procedure of D&C. Control group 

comprised of the early pregnant cases. Controls were 

also selected through the same criteria and excluded 

with the same. Because of complications sample size 

was reduced from 51 – 42 subjects. 

 

Overnight fasting blood samples were assessed after 

being collected in the sterilized tubes and storage at 

four degrees was carried out. Determination of the 
TAC was made through Erel method [11]. This 

method utilizes the hydroxyl radical known among 

the potent radicals. Calibration of the assay was 

carried out through hydrogen peroxide and outcomes 

were shown in (μmol H2O2 Equiv./L). 

 

Expressing of the data was made in mean and SD and 

analysis of the data was carried out in SPSS. The 

comparisons  

between parametric elements and non-parametric 

elements was carried out in the Independent samples 
T-test and Mann-Whitney U-test respectively. 

Significant p-value was taken as (< 0.05). 
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RESULTS: 

In the ectopic pregnancies the total capacity of the 

antioxidant was observed as low in comparison to the 

healthy cases with p-value as (< 0.018); whereas, 

oxidative stress index, total oxidant status and 
prolidase activity was observed high with a 

significant p-value as (< 0.05). 

 

Table – I compares the clinical and demographic data 

of ectopic pregnant cases. Both the groups had a non-

significant relation regarding gestational age, 

maternal age, BMI and parity (P-value as > 0.05). 

Ectopic cases reflected low levels of TAC serum than 
the level as observed in the controls (P-value as < 

0.018); whereas, prolidase activity, TOS and OSI 

were high than controls (P-value < 0.001, P-value < 

0.008 & P-value <0.001) as shown in Table – II. 

 

Table – I: Demographic and clinical characteristics of the study population. 

Controls (42) Subjects (40) P-Value 

Age, years 29.37 ± 5.70 29.29 ± 6.19 P > 0.05 

BMI (Kg/m2) 24.50 ± 2.97 24.02 ± 2.87 P > 0.05 

Gestational age(weeks) 6.02 ± 0.99 6.52 ± 1.29 P > 0.05 

Parity 4.07 ± 3.16 4.14 ± 1.92 P > 0.05 

 

Table – II: Prolidase activity, TOS, TAC and OSI in subjects and controls. 

Subjects (40) Controls (42) P-Value 

TAC (mmol Trolox equiv./l) 0.93 ± 0.18 1.03 ± 0.19 0.018 

TOS (mmol H2O2 Equiv./L) 16.91 ± 4.97 14.39 ± 3.30 0.008 

OSI (arbitrary unit) 1.89 ± 0.71 1.44 ± 0.45 0.001 

Prolidase (U/l) 688.46 ± 37.98 630.43 ± 54.47 < 0,001 

 

DISCUSSION: 

In the cases of early pregnancy and emergency cases 

a serious threat is posed by the ectopic pregnancy. 
There is a common risk of the catastrophic 

hemorrhage and tubal rupture in the ectopic 

pregnancy cases. Central role is played by the 

oxidative stress in various disorders of 

pathophysiology including pregnancy related 

complications [17]. In the oxidative attack there is a 

production in reaction to this attack of the oxygen 

species in physiological and metabolic processes 

from the species of reactive oxygen. Balance is 

maintained through an antioxidant defensive system; 

balance can be disturbed, which may lead to an 
incidence of oxidative stress. Oxidative stress can be 

referred to a prooxidant-antioxidant balance 

alteration which may lead to damage. 

 

These damaging effects can be controlled through 

numerous tissues with the help of a defensive system 

which is enzymic and non-enzymic by keeping a 

balance in the elimination and production of the 

various systems of antioxidant. Cellular damage may 

be the result of any critical balance shift. Oxidative 

damage extent is dependent on the oxygen balance 

and capacity of the endogenous antioxidant [18]. 
 

Prolidase is a ubiquitous enzyme which is important 

for the connective tissue metabolism, intracellular 

protein catabolism and matrix remodeling [19]. This 
activity is noticed in the leukocytes, erythrocytes, 

dermal fibroblasts, plasma, kidney, heart, brain, 

uterus and thymus [20]. Prolidase I & II are two 

forms of this enzyme with respective molecular 

weight of (105,000 & 151,000); whereas in the 

human plasma only prolidase-I is observed [21]. 

Most abundant protein is collagen which is 

comprised of more than fifty percent of the proteins 

in the human body [22]. The increase in prolidase 

activity of the enzyme is directly linked with the 

turnover of collagen and prolidase activity of the 
enzyme which may be affected by the oxidative 

stress [29]. So, events which are oxidatively stressful 

may cause injury to the cell and tissue, also includes 

enhancement of the protein like collagen causing an 

abnormal tuba uterine remolding. Collagen molecules 

and tubal epithelium may be attacked by the reactive 

oxygen species generating systems. So, prolidase 

activity may be increased through an enhanced 

oxidative stress. It may also play a role for the tubal 

epithelium and tubal milieu changes. It may also be 

replaced by collagen fibers. We may also see the 

incidence of tubal ectopic pregnancy in the absence  
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of any associated known risk factors. Prolidase role 

in collagen metabolism is reflected through 

pathological conditions which include uterine 

leiomyoma and liver cirrhosis [14, 25]. 

 
Our research observed an increase in the activity of 

the serum prolidase in tubal ectopic pregnant cases 

that can be translated as elevated collagen resync 

thesis. We may also relate tubal ectopic pregnancy 

with an increase in the oxidative stress and increase 

in the activity of the serum prolidase. Better 

understanding of the ectopic pregnancy can be 

obtained through activity of the prolidase. We 

hypothesized that prolidase activity and oxidative 

stress are associated to the incidence of the tubal 

ectopic pregnancy. No literature was available in the 

English language articles of prolidase activity, 
oxidative stress and ectopic pregnancy. Our research 

is unique in its subject and setting including its 

methods and patients as it assesses the link between 

prolidase activity, oxidative stress and ectopic 

pregnancy. We observed in our research that OSI and 

TOS are increased as the decreased TAC level was 

observed in the cases of ectopic pregnancy and there 

is an increase in the prolidase activity in ectopic 

pregnancies than the healthy controls (pregnant 

cases). Hypothesis is backed by these outcomes. 

 

CONCLUSION: 

We may associate ectopic pregnancy with an 

increased activity of the serum prolidase and stress of 

the oxidative. We may correlate it for the provision 

of the better awareness of the ectopic pregnancy 

pathogenesis. More precise clinical investigations are 

required to observed the prolidase activity impact on 

the ectopic pregnancies. 
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