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Abstract

The research includes a clinical study of Arginase and its relation with uterine fibroid. The normal value of
arginase activity in female serum was found to be (0.52 + 0.02 IU/L) in healthy group at age (35-55) years. The
study also showed a highly significant increase in arginase activity (7.99 + 0.23 IU/L) in serum of uterine fibroid
patients group at (35-55years) in comparison to healthy.The results also indicated a highly significant increase in
the level of progesterone, estradiol, prolactin, peroxynitrite and malondialdehyde in patients group. While a
highly significant decrease in concentration of adiponectin in patients group was found in comparison to healthy.
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Abbreviations: Arg, Arginase; Adipo Q, Adoponectin; PRO, Progesterone; E,, Estradiol; PRL, Prolactin; MDA,
Malondialdehyde.

Introduction

Uterine fibroids are benign (not cancer) tumors'"’ growths that develop from the muscle tissue of the uterus®.
They also are called leiomyomas, myomas, fibromyomas, leiomyofibromas. Because the tumor consists of
uterine smooth tissue as well as fibroids tissue, the term fibroid does not adequately capture the name of the
lesion". These tumors have prevalence ranging from 20% to 40% of the women depending on the age'”.
Uterine fibroids can cause severe problems for women and most of the uterine fibroids do not cause symptoms ©.
The size, shape and location of fibroid vary greatly®. The may be present inside the uterus, on its outer surface
or within its wall, or attached to it by a stem'”.

The aim of this study were to determine arginase activity in serum of females with uterine fibroid and
its relationship with adiponectin, progesterone, estrodiol, prolactin, peroxynitrite and malonaldehyde.

The causes of the uterine fibroids may be attributed to the genetic change(g).hormones (estrogen and
progesterone)(g) and other growth factors such as insulin-like growth factor!”.

Arginase belongs to the urea hydrolase family of enzyme. The arginase (EC. 3.5. 3.1), catalyzes the
fifth and final step in the urea cycle, a series of biochemical reactions in mammals during which the body disposes
of harmful ammonia. Specifically, arginase-convert L-arginase into L-ornithine and urea"".

Adiponectin is a protein hormone that modulates a number of metabolic processes, including glucose
regulation and oxidation''”. Therefore, adiponectin has multiple functions including anti oxidation and
antiflamation potential'”. Indeed, some investigators have indicated that how circulating adiponectin levels may
be associated with pathogenesis of liver cancer, adiponectin is abundantly expressed and secreted by adipose
tissue, and circulates as different multimer complexes'¥. Multimer complex formation of adiponectin, as a major
biological functions of this adipocytokine!'”.

Oxidative stress can be identified as an imbalance between the oxidant materials (free radical and their
metabolism outputs) and antioxidants. The cells contain oxidant materials more than antioxidants, which is lead to
destroy the big vital molecules of the body. Oxidative stress happens when the level of oxidant compounds exceed
the ability of antioxidants on removing it"'®.

Materials and Methods

Subjects

In this study were collected during the period from 1% Dec. 2013 until the end of May 2014 at obstetrics and
gynecology deportment of two hospitals in Baghdad city (Baghdad teaching hospital and Al-Yarmuk teaching
hospital). The females included two groups, patients and healthy. The patients group consisted of (50) females
with uterine fibroids were diagnosed by ultrasound. The healthy group consisted of (30) females as control, two
groups aged (30-55) years.

Specimens collection and analysis

Venous blood samples were drown from each patient then transferred immediately to a clean dry plain tube.
After removing the needle, the blood was allowed to clot for at least (10-15) min, at room temperature and then
centrifuged for (15) min, at (3500 rpm). Serum is removed and assayed immediately and store the samples at
4°C for the purpose of conducting the required measurements.

Methods
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Arginase activity was measured in serum according to (Coulomble., 1963)"7. Serum adiponectin, progesterone,
estradiol and prolactin levels were measured using an enzyme- linked immunosorbent assay. Peroxynitrite
(ONOO")was measured by the modified method described by (Vanuffelener al., 1998)"® based on the ability of
peroxynitrite to convert the phenol to nitrophenol which can be estimated spectrophotometrically. Serum MDA
was measured by a modified method described by (Schmede and Holmer.,1989)"” using thiobarbituric acid.

Results

The results of the measured biochemical parameters are summarized in the table (1). The result showed a
significant increase (p<0.000) in level of arginase, progesterone, estradiol, prolactin, peroxynitrite and MDA in
serum of uterine fibroid females compared to healthy females. There was a significant decrease (p<0.000) in
adiponectin levels in sera females with uterine fibroid compared to healthy ones.

Table (1): Values of biochemical parameters in females of uterine fibroid and healthy females.

Biochemical parameters Healthy females (n=30) Uterine fibroid females (n=50)

Mean + SE Mean + SE

Arginase (IU/L) 0.52+0.02 7.99 +0.23*

Adiponectin (ng/mL) 16.93 +£0.29 13.22 £0.12%*

Progesterone (ng/mL) 0.95+0.05 2.07 £ 0.06*

Estradiol (pg/mL) 107.39 +£3.93 265.42 £ 6.37*

Prolactin (ng/mL) 8.57+0.21 17.13 £0.38*

Peroxynitrite(umol/L) 45.16 + 0.86 83.29 £ 0.4*

MDA (mmol/L) 0.67 +0.04 3.01 £0.07*

*Significant differences at (p<0.0001)

Discussion

Arginase can redirect the metabolism of L-arginine in smooth muscle cells from nitric oxide (NO) to L-ornithine
and the formation of polyamines and L-proline, which can induce vascular lesion formation by stimulating
smooth muscle cell proliferation and collagen deposition. These action of arginase are further magnified by the
suppression of NO release, which serves as a well recognized inhibitor of smooth muscle cell growth and
collagen synthesis ?°.

While (Kaplan et al., 2012)@", refered to that increased arginase activity may limit nitric oxide
synthase (NOS) activity and lead to a weaking of the inhibitor effect on xanthine oxidase activity. In this case, it
result in more superoxide radical production and tissue damage.

As evidenced by the up regulation of arginase in specific disease states, its distribution in vagina and its
modulation by sex steroid hormones, this enzyme my also tissue growth fibrosis, and immune function””. On
other hand, the reason of high arginase activity may be attributed to change in permeability of fibroid cell as a
result of many biochemical changes in cell surface, that is included changes in appearance of cell surface such as
variation in glycolipid and mucine. Like in this alter leads to excrete several of enzymes from cells to serum and
one of these enzymes is arginase™.

The present study found a significantly decrease (p<0.000) of serum adiponectin levels in uterine
fibroids females than levels of healthy group. The results are agreement with (Chen et al., 2004)*¥ results, in
which it was found a significant decrease in adiponectin level. The repression of adiponectin on leiomyoma cell
proliferation in the rat mat explain a crucial role of adeponectin in the association of metabolic syndrome with
uterine leiomyoma®. Serum adiponectin levels are decreased in women with uterine leiomyomas and play a
possible role in the pathogenesis of leiomyomas, therough insulin-or estrogen-related pathways®?. Adiponectin
plays an important role in regulation several metabolic pathways, involving glucose and fatty acid catabolism; low
levels of the hormone have been implicated in the development of metabolic syndrome and type 2 diabetes,which
are condition also associated with a higher risk of fibroid development. It has been found that adiponectin inhibits
rats uterine leiomyoma cell growth in a dose- dependent faslnion. Thus, pathways associated with adiponectin
could possibly serve as therapeutic targets against fibroid development in the future'”. Adiponectinplays an
important role in human reproduction system and fertility of women. Adiponectin concentration decreases in
women with endometriosis and endometrial cancer®®. Both (Rasulet al., 2011 and Koncsoset al., 2010)(27’28).
Were pointed at the low level of adiponectin become macrophages in adipose tissue more efficiently and produce
large amount of inflammatory cytokines andit is adiponectin anti- inflammatory. During our reading for similar
studies, we found that because it's role as anti-proliferation for leiomyoma cells, adiponectin level was expected to
be decreased in sera of females with uterine fibroids (The relationship between adiponectin and fibroids is
reverse).

The results in table (1) showed a highly significant increase (p<0.000) of serum progesterone levels in
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uterine fibroid patients than levels of healthy group. The results are agreement with other investigators (Englurder
al., 1998; Nisolle et al., 1999)(29’30). Which showed uterine fibroid have increased concentration of progesterone
receptors A and B compared with normal myometrium. The highest mitotic counts are found during the secretory
phase at peak of progesterone production, and mitotic counts are higher in women treat with medroxy
progesterone acetate (MPA) than in untreated controls (Kawaguchi e al., 1991)®". Gonadotropin releasing
hormone (GnRH) agonists decrease the size of uterine fibroids, but progestin given concurrently with GnRH
prevents a decrease in size®?.

Table (1) showed a highly significant increase in estradiol level in serum of uterine fibroid females
(p<0.000) when compared with healthy females. The obtained results were in agreement with those reported by
other (Mac Mahon e/ al., 1982; Apter et al., 1989; Moor et al, 1991)(33'35). Which showed a levels of estradiol
within uterine fibroid are higher than in normal myometrium. Consistent with idea, uterine fibroid show a higher
proliferative index than normal myometrium throught the menstrual cycle. (Cook & Walker, 2004)°®. The
patients who had higher levels of estradiol also had earlier menarche than the controls. Likewise, estradiol levels
have been observed to be higher among nulliparous women than amongparous women (Bernstinet al.,1991)%7and
to increase with age (up to 40 years) during the mid-cycle and luteal menstrual phase among nulliparous women
but to decline with age among parous women. (Dorgan et al., 1995)%.

The statistical analysis showed that there is a highly significant increase in prolactin level serum of
uterine fibroid females (p<0.000) when compared with the healthy females. This finding is in agreement with
(Mitchell et al., 1989) ©”. Which showed that, the level of prolactin is higher in uterine fibroid
patients.Leiomyoma has the ability to synthesize prolactin which increase the evidence that cells of mesenchymal
origin that arise near the paramesone-phric ducts have a lantentability to express the genome for prolactin
synthesis in leiomayoma in vivo suggest that this potential genome expression is activated either in smooth muscle
cells or stromal cells during the transformation of normal cell to leiomyoma cells (Daly ef al., 1984) “0)

The increase in the levels of the free radicals nitric oxide (NO-) and super oxide (O, ") produced
ONOO™ may be occur in uterine fibroid. The results in table (1) showed a highly significant elevation in
peroxynitrite in the serum of uterine fibroid females compared with healthy females. The increase of peroxynitrite
might be due to excess of O,-~ which is formed as a result of reaction between NO- and O,-". (Paul et al., 1998) V.

Table (1) showed that there is a highly significant increase in MDA concentration in serum of uterine
fibroid females (p<0.000) when compared with the healthy females. These result were in agreement with other
investigations (Pejicet al., 2009)*?. Which showed an increase in concentration of lipid preoxidation products, as
marker of oxidative stress whereas the level of antioxidants decreased in uterine fibroid patients. The rise in MDA
concentration could be due to in increased generation of (ROS) due to the excessive oxidative damage generation
in uterine fibroids patients, oxygen radical production, which increased with clinical progression of diseases
involves increased lipid peroxidation, as a result of which there are cellular membrane degeneration and DNA
damage (Pejicet al., 2006)“*?. Finally increase in levels of MDA indicated the upsurged lipid peroxidation as a
consequence of the increase in free radical generation, thee free radical may cause profound alteration in the
function of the cell membrane and also structural organization of DNA leading to mutation, therefore, it can be
stated that lipid peroxidation product is one of the possible causes of uterine fibroid progression (Bilal, K.M.,
2013)™*). Oxidative stress plays a key role in numerous such as chronic inflammatory diseases (Kavianer al.,
2012)“*. In endometriosis, a metastatic benign disease (Borghese ez al., 2010)*, endometriotic cells display an
increase in endogenous oxidative stress with ROS produced in excess and failures in ROS detoxification pathways
(Leconteer al.,2011)“”In neoplastic condition, the intracellular redox status controls tumor cell proliferation
(Alexandreet al., 2006) “Y, and enhances the metastatic potential of tumor cells (Ishikawa et al., 2008) “9.
Estrogen as well as estrogen metabolites have been reported to act as pro-oxidants(Bolton et al.,2002)%%. Estrogen
induced ROS play important roles in cell transformation, cell proliferation migration and invasion by increasing
genomic instability and influencing redox sensitive transcription factors(Okohet al., 2011)®".  Several reports
have suggested the role of the oxidative stress in the development of uterine leiomyomas in the present study we
assayed serum oxidative stress marker in a large of females with uterine leiomyomas(Vurlet al., 2012)%2.

Conclusion
These data suggest that arginase activity increased in subjects with uterine fibroid. Decreased in adiponectin
levels also recorded in this study, that may resulted from the effect of elevation in lipid peroxidation on the
permeability of cell membrane, and the high concentration of the hormones (progesterone, estradiol and
prolactin).

The present study suggests that arginase may serve as an indicator uterine fibroid. As our knowledge,
no previous studies have showed these results in uterine fibroid.

References



Journal of Natural Sciences Research www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) | L.i.l
Vol.4, No.24,2014 “s E

1.Leppert, P.; Fouany, M.; Segars, J. H. 2013. Fibroids. 1M Ed. John Wiley & Sons, Ltd. 1-111.

2 Nivethithai, P.; Nikhat, S. R.; Rajcsh, B. V. 2010. Uterine fibroids.A review. Indian J. Pharmact., 3(1): 6-11.

3.Leoy, B.; Mukherjee, T.; Hirschornk. 2000. Molecular cytogenetic analysis of uterine leiomyoma and
leiomyosarcoma by comparative genomic hybridization. Cancer Genetcytogenet., 121: 1-8.

4.Duhan, N.; Sirhiwal, D. 2010. Uterine myomas revisited. Eur. J. Obstet Gynecol. Repro. Biol., 152: 119-25.

5.Lgnacio; E. A.; Venbrux, A. C. 2012. Women's health in interventional radiology, 5" Ed. Springer., 4-6.

6.Acton, Q. A. 2012. Leiomyomas: New insights for the healthcare professional, 2012™ Ed. Scholarly, 2.

7.Goodwin, T. M.; Montaro, M. N.; Muderspash, L.; Paulson, R.; Roy, S. 2010. Management of common
problems in obstetrics and gynecology, 5" Ed. Wiley & Sons.291-292.

8.William, H.; Parker, M. D. 2007. Etiology symptomatology and diagnosis of uterine myomas, 87: 725-36.

9.De vivo, A.; Mancuso, A.; Giacobbe, A., et al. 2011. Uterine myomas during pregnancy a longitudinal
sonographic study. Ultrasound obstetCynecol., 37: 361-5.

10.Chandrasekhar, Y.; Hainer, J.; Osuamkpe, Nagamani, M. 1992. Insulin-like growth factor I and II binding in
human myometrium and leiomyomas, Am. Obstet Gynecol., 166: 64-69.

11.Nelson, D. L.; Cox, M. M. 2013. Lehninger principles of biochemistry, 6th Ed. W. H. freeman & Company,
704-706.

12.Pischan, T.; Nothlings, U.; Boeing, H. 2008. "Obesity and cancer". Proc. Nutr. Soc. 67: 128-45.

13.Diez, J. J.; Iglesias, P. 2003. "The role of the norel adipocyte-derived hormone adoponectin human disease".
Eur. J. Endocrinol., 148(3): 293-300..

14.Scherer, P. E.; Williams, S.; Fogliani, M., et al., 1995. A novel serum protein similar to Clq, produced
exclusively in adipocytes. J. Biol. Chem., 720: 26746-9.

15.Waki, H.; Yamauchi, T.; Kaman, J., et al., 2003. Impaired multimerization of human adiponectin mutants
associated with diabetes: molecular structure and multimer formation of adiponectin. J. Biol. Chem., 278:
40352-63.

16.Sekhon, L. H.; Gupta, S.; Kim, Y.; Agarwa, A. 2010. Female infertility and antioxidants current women's
health Reviews, 6: 2.

17.Coulomble, J. J.; Favreau, L. 1963. A new simple semi micro method for colorimetric determination of
urea.Clin. Chem., 9-102..

18.Vanuffelen, B. E.; Van Derzec, J. &Dekoster, B. M. 1998. Biochem. J., 330-719. Cited by Al-Zamely et al.,
2001.

19.Schmedes,A.; Holmer.G.1989. A newthiobarbituric acid (TBA) method for determining free
malondialdehyde (MDA) and hydroperoxides selective as a measure of lipid peroxidation.J.Am.Oil Chem
Soc.,66(6): 813-817.

20.Durante, W.; Johnson, F. K. & Johnson, R. 2007. Arginase: A critical regulator of nitric oxide synthesis and
vascular function. Clin. Exp. Pharmacol. Physiol., 34(9): 906-911.

21.Kaplan, I.; Aydin, Y.; Bilen, Y.; Gen, C. F.; Keles, M. S.; Eroglu, A. 2012. The evaluation of plasma arginine
arginase, and nitric oxide levels in patients with esophageal cancer, 42(3): 403-409.

22 Kim, N. N.; Christianson, D. W.; Traish, A. M. 2004. Role of arginase in the male and female sexual
Aromsal.Response. J. Nutr., 134(10): 2873-2879.

23.Ficalora, R. D. 2013. Myoclonic internal medicine board review, 10" Ed. Oxford University Press.712-714.

24.Chen, H. S.; Chan, T. F.; Chung, Y. F.; Su, J. H. & Yuan, S. S. 2004. Aberrant serum adiponectin levels in
women with uterine leiomyomas. Gynecol. Obstet. Invert., 58: 160-163.

25.Wakabayashi, A.; Takeda, T.; Tsuiji, K.; Li, B.; Sakata, M.; Morishige, K.; Yaeqashi, N.; Kimara, T. 2011.
Antiproliferative effect of adiponectin on rat uterine leiomyoma ELT-3 cells.Gynecol. Endocrinal. 27(1): 33-
38..

26.Somayeh, D. V. M.; Khazaei, M.; Teshfam, M.; Hassapour, H. 2013. Adiponectin effect on the viability of
adiponectin receptors. Int. J. Fertilsteril., 7(1): 43-48.

27 Rasul, S.; Ilhan, A.; Reiter, M.; Bammgartner-pavzer, S.; Kautzky-Willer, A. 2011. Relations of adiponectin
to levels of metabolic parameters and sexual hormones in elderly type 2 diabetic patients. Gender. Medicine,
8(2): 93-102.

28 Kancsos, P.; Seres, 1.; Harangi, M.; Illy¢s, 1.; Jozsal, L.; Gonzi, F.; Bajnok, L.; Paragh, G. 2010. Human
paraoxonase -1 activity in childhood obesity and its relation to leptin and adiponectin levels.Pediatric. Res.,
67;309-313.

29.Englund, K.; Blank, A.; Gustavsson, I.; Lundkvist, U.; Sjoblom, P.; Norgren, A. &Lindblom, B. 1998. Sex
steroid receptors in human myometrium and fibroids: changes during the menstrual cycl and gonadotropin-
releasing hormone treatment. J. Clin. Endocrinol.Metab., 83: 4092-4096.

30.Nisolle, M.; Gillerot, S.; Casanas-Roux, F.; Squifflet, J., Berliere, M. &Donnez, J. 1999.
Immunohistochemical study of the proliferation index, oestrogen receptors and progesterone receptors A and
B in leiomyomata and normal myometrium during the menstrual cycle and under gonadotrophin-releasing



Journal of Natural Sciences Research www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) | L.i.l
Vol.4, No.24,2014 “s E

hormone agonist therapy. Hum Repord., 14: 2844-2850.

31.Kawaguchi, K.; Fujii, S.; Konishi, I.; Iwai, T.; Nanbu, Y.; Nonogaki, H.; Ishikawa, Y. & Mori, T. 1991.
Immunohistochemical analysis of oestrogen receptors, progesterone receptors and Ki-67 in leiomyoma and
myometrium during the menstrual cycle and pregnancy.Virchows arch A Pathol. Anat. Histopathol., 419:
309-315.

32.Wise, L. A.; Palmer, J. R.; Harlow, B. L., et al. 2004. Reproductive factors, hormonal contraception, and risk
of uterine leiomyomata in African-American women: a prospective study. Am. J. Epidemiol., 159: 113-23.

33.Macmahon, B.; Trichopoulos, D.; Cole, P. & Brown, J. 1982b. digavette smoking and urinary estrogens.
NEng/L. Med., 307: 1062-1065.

34 Apter, D.; Reiniala, M. &Vichko, R. 1989. Some endocrine characteristics of early menarche a risk factor for
breast cancer are preserved into adulthood. Int. J. Cancer., 44: 783-787.

35.Moore, J. W.; Key, T. J.; Wang, D. Y.; Bulbrook, R. D.; Hayward, J. L. &Takatani, O. 1991. Blood
concentrations of estradiol and sex hormone-binding globulin in relation to age at menarche in
premenopausal British and Japanese women.Breast cancer. Res. Treat 18 Suppl., 1: 547-50.

36.Cook, J. D.; Walker, C. L. 2004. Treatment strategies for uterine leiomyoma, the role of hormonal
modulation.Semin.Reprod. Med., 40: 97-108.

37 Bernstein, L.; Pike, M. C.; Ross, R. K. & Henderson, B. E. 1991. Age at menarche and estrogen concentration
of adult women.Cancer. Control, 2: 221-225.

38.Dorgan, J. F.; Reichman, M. E.; Judd, J. T.; Brown, C.; Longcope, C.; Schatzkin, A.; Albanes, D.; Campbell,
W. S.; Franz, C.; Kahle, L. & et al., 1995. The relation of body size to plasma levels of estrogens androgens
in premenopausal women (Maryland, United State). Cancer Causes. Control, 6: 3-8.

39.Mitchell, S. R.; Anderw, J. F.; Linda, J. H. 1989. Decreased prolactin secretion by explant cultures of fibroids
from women treated with a gonadotropin-releasing hormone agonist. J. Clin. Endocrinol.Metab., 70(6): 1554-
1558.

40.Daly, D. C.; Watters, C. A.; Prior, J. C. et al. 1984. Prolactin production from proliferative phase leiomyoma.
Am. J. Obstet. Gynecol., 148: 1059-1063..

41.Paul, C.; Ying, L.; Calomme, M.; Pieters, L.; Vlietnick, A.; Bart, V.; Luc, P.; Arnold, J. V.; Vanden, D. 1998.
Structure activity relationship and classification of flavonoids as inhibitors of xanthine oxidase and
superoxide scavengers. J. Nat. Prod., 61(1): 71-76.

42 Pejic, S.; Todorovic, A.; Stojiljkovic, V.; Kasapovic, J.; Pajovic, S. B. 2009. Antioxidant enzymes and lipid
peroxidation in endometrium of patients with polys, myoma, hyperplasia and adenocarcinoma.Reproductive.
Biology and Endocrinology, 7: 149.

43.Pejic, S.; Kasapovic, J.; Todorovic, A.; Stojiljkovic, V.; Pajovic, S. B. 2006. Lipid peroxidation and
antioxidant status in blood of patients with uterine myoma, endometrial polypus, hyperplastic and malignant
endometrium.Biological. Res., 39(4): 619-629.

44 Bilal, K. M. 2013. Measurement of some biochemical parameters in serum of uterine cancer.Raf. J. Sci.,
24(6): 37-44.

45 Kavian, N.; Marut, W.; Servetta, Z. A.; Nicco, C.; Chéreau, C. et al. 2012. Reactive oxygen species mediated
killing of activated fibroblasts by arsenic trioxide ameliorates fibrosis in a murine model of systemic sclerosis.
Arthritis. Rheum, 64: 3430-3440.

46.Broghese, B.; Vaiman, D.; De Ziegler, D.; Chapron, C. 2010. Endometriosis and genetic that responsibility
for genes. J. Gynecol. Obstet. Biol. Reprod. (Paris), 39: 196-207.

47.Leconte, M.; Nicco, C.; Ngo, C.; Chéreau, C.; Chouz, enouw, S. et al. 2011. The mToR/AKT
inhibitortemsirolimus prevents deep infiltrating endometriosis in mice. Am. J. Pathol., 174: 880-889.

48.Alexandre, J.; Nicco, C.; Chéreau, C.; Laurent, A.; Weill, B. et al. 2006. Improvement of the therapeutic
index of anticancer drugs by the superoxide dismutase mimicmanafodiopir. J. Nat. Cancer. Inst., 98: 236-244.

49.Ishikawa, K.; Takenage, K.; Akimote, M.; Koshikawa, N.; Yamaguchi, A. et al. 2008. Ros-generation
mitochondria DNA mutations can regulate tumor cell metastasis. Sci. 320: 661-664.

50.Bolton, J. L. 2002. Quinoids, quinoid radicals and phenoxy radicals formed from estrogens and antiestrogens.
Toxicology, 177: 55-56.

51.0kch, V.; Deoraj, A.; Roy, D. 2011. Estrogen-indued reactive oxygen species mediated signaling contribute
to breast cancer. Biochim.Biophys.Acta., 1815: 115-133.

52.Vurl, M.; Camuzcuo, H.; Toy, H.; Camuzcuoglu, A.; Akosy, N. 2012. Oxidative stress and proliase activity in
women with uterine fibroids. J. Obstet. Gynecol., 32: 68-72.



The IISTE is a pioneer in the Open-Access hosting service and academic event management.
The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.

Prospective authors of journals can find the submission instruction on the following
page: http://www.iiste.org/journals/ All the journals articles are available online to the
readers all over the world without financial, legal, or technical barriers other than those
inseparable from gaining access to the internet itself. Paper version of the journals is also
available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar

@ CO INDEX @ COPERNICUS

ros IN T BERON AT 10N KL
INFORMATION SERVICES

@ vimnsice sounaocs @

N BASE £z Elektronische O
RN . 008 Zeitschriftenbibliothek
open
® "
() ' N—
B v GEORGETOWN UNIVERSITY
ocLC’ <) LIBRARY



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

