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ABSTRACT
Objective
The aim of this study is to evaluate the superoxidanutase enzyme's level and its effects, in ptisvith

premenopausal endometriosis, on the serum levdlertd formation markers, bone resorption markedisositeoporosis.
Subjects and Methods

In this case-control study, eighty female patielmsl endometriosis, at their reproductive age witindard
criteria, were participated in this study. Eighpparently healthy females were enrolled in thislgtas a control group for
comparison. Assessments of the serum levels okreMfle dismutase enzyme, alkaline phosphatasenmenzgarboxy
terminal telopeptides of type | collagen, carborytimalpropeptide of type | procollagen, total catoi and inorganic

phosphate were performed by the use of enzymedinkenunosorbent assay and colori metric methods.
Results

The results revealed that the serum levels of;sxide dismutase enzyme, alkaline phosphatase enzyme
carboxyterminaltelopeptides of type | collagen,boaiyterminalpropeptide of type | procollagen antht@alcium were
significantly changed in patients with premenopaesalometriosis as compared with the control grdupe change of

serum inorganic phosphate level was non-signifieemtompared to the control group.
Conclusions

The raised antioxidant activity of superoxide disase enzyme was an important indicator of the ¢delva
oxidative stress status that may be involved in dewelopment of osteoporosis in patients with prespausal

endometriosis as described by the serum levelsmé fiormation and resorption biomarkers.
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INTRODUCTION

Free radicals and reactive oxygen species havateds®le in many disease states such as diabd¢ggnerative
disorders and cancer through lipid peroxidatiomeinbranes, protein cross linkage, DNA, and mitodniahdamagé".
Oxidative stress related factors and lowered aiutéox status are important risk factors for osteopis along with other
factors like race, sex, age, genetics, previouguras, low body weight, calcium intake, hormomasgdications, high lipid
intake and nutritional deficienctéd.
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The weakness of an antioxidant defense or excessoduction of oxygen's reactive species resultsxidant
stress, which may also result from normal metabadiivity or other factors such as df&t The major antioxidant systems
in the body, provide additional defense against #tress are; superoxide dismutase(SOD), glutaHibtransferases,

glutathione-S-peroxidase, catalase, vitamin CwiiteE, 3-carotene, selenium, lycopene, and polyplséh

In bone, the higher osteoclastic activity and iasezl production of reactive oxygen radicals argedlto many
skeletal pathologies. The production of those r@diby normal osteoclasts could accelerate thewisin of calcified
tissue and stimulate bone remodeling prd@esghe enhanced osteoclastic activity, observedoimebdisorders, may be
associated with increased production of superoaiden (O,), normally detoxified by SOD enzyme, with elevatedels
of serum malondialdehyde (the end product of lipidoxidation)’. The defective activities of the antioxidant enegn
SOD and glutathione peroxidase, illustrated a disfeaefense mechanisms that may result from isg@asuperoxide
radical production by osteoclasts. Therefore, diidastress plays a key role in the inflammation atestruction of

rheumatoid arthritis joint§!, and can be reduced by intake of certain dietatipzidants, e.g. lycoperfg.

Some studies have proposed that endometriosis nightissociated with oxidative stfé$E! In pelvic
endometriosis; there might be activated macrophaggseritoneum associated with increased productibmeactive
oxygen and nitrogen species, cytokines, prostaglangrowth factors and, therefore, generatingdliperoxidation and
malondialdehyde which act as foreign bodies, leqttinan antigenic response and antibodies' prashi¢tl. This process
may cause oxidative damage to red blood cells armhtlometrial and peritoneal cells which would uécand activate a
larger number of mononuclear phagocytes with pssive damage to the pelvic environmérit Oxidative stress
contribute to development and progression of endidosés by compromising mesothelial cells and indgcadhesion
sites for endometrial cell&**®. In women with adenomyosis and endometriosis, gifeged expression and activity of

SOD was observed in the ectopic endometrium throutgthe menstrual cycl&”.

The stress biomarkers have been surveyed in diffetiessues for assessing age related diseases asich
osteoporosis. Therefore, the use of biomarkerdémtify patients with oxidative stress may be hdlph managing
osteoporosi§®.

SUBJECTS, MATERIALS & METHODS

This prospective study was carried out in Ibn-Gazwaspital of gynecology and obstetrics in Al Basity
southern of Iragq. The work was started in Noveni@t3 until April 2014. A total of 160 women (80 emdetriotic
patients and 80 healthy controls) were includedhia study. The endometriotic patients (N=80) wkrmales at their
reproductive age with a mean age of 34.2 + 0.5@. parently healthy females, in the control gr(Np80), were with
regular menstrual cycles (28—-30 days). The mearo&gigese subjects was 32.1 + 0.97. The diagndsenhdometriosis
was made by specialist gynecologists. It depena upe presence of typical symptoms, physical eratiin and the
diagnostic imaging, biopsy and laparosc8py?. Informed consents were approved and signed bpatients and healthy
volunteers who were participated in this study.pDsable syringes and needles were used for blokecton. Fasting
blood was aseptically collected at the mid-cyclé—18" day) by venipuncture. About 7ml of venous blooce Tresh
serums were used for measuring the levels of; sujil dismutase enzym¥!, carboxyterminaltelopeptides of type |
collagen [CTXIJ??, and carboxyterminalpropeptide of type | procadiagPICPF, by using ELISAkits and methods. The

serum levels of total alkaline phosphatase [At?P]total calciunff®! and inorganic phosph&t® were assessed by using
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enzymatic kits and methods. The study protocol agwoved by the institutional ethics committeehia Middle Eastern
Arab countried®. The statistical analysis of the data was perfdrimg the application of Microsoft Excel 2048 The
student's t-test, the regression analysis, andsBearorrelation (r)were used to determine the 8ot differences in

results The results of analysis with (P) values tean 0.05 (P<0.05) were considered significant.

RESULTS

The Demographic Data of Endometriosis Patients an@ontrols

The demography of the patients with premenopausabretriosis and the females in the control grogpew
demonstrated in table (1).

Table 1: The Demographic Data of Endometriosis Pagints & Healthy Controls. Data are Expressed as Meah
Standard Error of Mean (SEM) or Percentages

Category Controls (N = 80) Patients (N = 80)
AGE (years) 32.1+£0.97 34.2+0.59
Social Condition
Single 27 (33.8%) 18 (22.5%)
Married 53 (66.3%) 62 (77.5%)
Occupation:
Employed 40 (50%) 36 (45%)
Unemployed 40 (50%) 44 (55%)
Parity 1.7 £0.15 3.8 +0.29*
Menstrual cycle regularity
Eumenorrhea 79 (98.8%) 21 (26.25%)**
Amenorrhea 1(1.3%) 24 (30%)**
Menorrhagi 0.0 (0.0% 35 (43.8%)*
Stage of Disease
stage 1 --- 25 (31.25%)
Stage 2 23 (28.75%)
Stage . --- 32 (40.0%
Location of Disease
Uterus 38 (47.5%)
Peritoneumé& ovaries --- 40 (50.0%)
Tubes - 2 (2.5%)
Body Mass Index (kg/m2) 23.3+0.18 28.8 + 0.40*
Waist: Hip Ratio 0.8+0.01 0.9 £ 0.00*

* Significantly different at (P<0.05) as comparedtlte control group values.
** Significantly different at (P< 0.001) as compdr® the control group values.

Table (2) and figure (1) below revealed that theiselevel of SOD, an antioxidant biomarker, wasdigantly

elevated (P<0.001) in endometriosis patients (8086) than females in the control group (0.5 :30.0

Table 2: Shows the Serum Levels of SOD Enzyme, Meaed in IU/dl, in Control and Endometriotic Patients
Groups; Data are Expressed as Mean $EM

Groups Control Patients | . o
Parameters (N =80) (N =80)
SOD (1U/dl) 0.5+0.03* | 8.9+0.86] p<0.001

*Significantly different (p < 0.05) as comparedth@ control group values.
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Figure 1: Histogram Shows the Difference in Serum é&vel of SOD, Measured in 1U/dl, in Control and Stugt Groups

Table 3: Shows the Serum Levels of CTXI and PICP, Easured in ng/ml, in Control and Patients Groups; @ta are
Expressed as Mean SEM

C-terminal telopeptide (CTXI) 2934532 103.0 + 6.92F  p<0.001
(ng/ml)
g;‘fg};‘“a' propeptide (PICP) | 1844084 | 18.0+0.75| 0.7453
* Sighificantly different (p < 0.05) as compared tahe control group.
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Figure 2: Histogram Shows the Difference in Serum| Figure 3: Histogram Shows the Difference in Serum
Level of CTXI, Measured in ng/ml, in both Control Level of PICP, Measured in ng/ml, in Both Control
and Study Groups and Study Groups

Table (4) and figures (4), (5) and (6) revealssigmificant (P<0.001) and non-significant (P>0.0difjerences
among the serum levels of; total serum calcium, ARl inorganic phosphate, respectively.



Table 4: Shows the Serum Levels of Total Calciumnbrganic Phosphate (Measured in mg/dl), and the Sem
Activities of Total ALP (measured in 1U/dl), in Control and Patients Groups; Data are Expressed as Meat+ SEM

Total calcium (mg/dl) 8.1+£0.13 9.4 £ 0.06* p<0100
Inorganic phosphate (mg/dl) 4.36 £0.03 4.38 £0.03 0.6141
gatf(‘j'l) Alkaline  phosphataseg, 5 4 4 34 65.6 + 0.80* p<0.001

* Significantly different (p < 0.05) as comparedtie control group
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Figure 4: Histogram Shows the Difference in the Figure 5: Histogram Shows the Difference in the
Total Serum Calcium Level in both Control and Serum Activity of Total ALP, Measured in 1U/dl, in
Study Groups Both Control and Study Groups
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Figure 6: Histogram Shows the Difference in Serumriorganic Phosphate Level, Measured in mg/dl, in Bt
Control and Study Groups

DISCUSSIONS

In this study, one of the stress biomarkers thathseen surveyed in the serum of participants tedethat the
serum concentration of SOD, an antioxidant parametas significantly elevated (P<0.001) in endoinsts patients in

comparison with healthy women in the control groap shown in table (2) and figure (1). Accordingipe serum levels
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of bone-specific biochemical turnover marker [CTMi&s significantly elevated (P<0.001), and the selevel of [PICP]

was non-significantly decreased (P>0.05) in enddom$ patients than healthy females, as elucidate@ble (3) and
figures (2) and (3) respectively. Furthermore, seeum activity of total ALP was significantly eldégd (P<0.001) in
patients as compared to the healthy controls, asrsin table (4) and figure (5). Also in this studye level of total serum
calcium in the patients was significantly highex@®01) as compared to the healthy women, as deratets in table (4)
and figure (4). Whereas, the results of this studyshown in table (4) and figure (6), revealed tha serum level of

inorganic phosphate was non-significantly differ@®#0.05) among endometriosis and control group &mm

Some studies concerning the role of antioxidantssteoporosis have been done and results foundhtva was
a correlation between antioxidants and osteoporitnged. Other studies predict that certain antioxidantshsas
vitamin C, E, and B-carotene may reduce the riskstéoporosié?”?¢ Thein vitro animal studies found that oxidant
stress have important effects on osteoclast diftexton and function and the reactive oxygen radi@and antioxidant
system which might be involved in the pathogenedidbone loss. It was reported that oxidative strewmskers are

important indicators for bone loss in postmenopewsanen’®.

Many studies propose that certain antioxidants. (eigmin C, E, and (-carotene) may reduce the ok
osteoporosis and counteract the negative effectsxiofative stress on borl& 2. Also it have been investigated that
osteoporosis is associated with biochemical markéisxidant stress, such as hydrogen peroxide,remjuke anion and
urinary excretion of lactic acid, and also plasmtocidants®®* Superoxide radical is localized both intraceliiyland
at the osteoclast bone interface suggesting iticipation in bone resorptiof®. Ozgocmen et al. (2007) found that SOD
activity in women with postmenopausal osteopor@siigher than the control, and antioxidant enzyinesease with OS
and exercise training®. It seems that a decline in the level of antioridadoes not always occur in oxidative stress, and

sometimes it will enhance by many ways like spartd physical activities.
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