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REPRODUCTIVE MEDICINE

Right endometrioma is related with more extensive obliteration
of the Douglas pouch

Murat Ulukus - Ahmet Ozgiir Yeniel -
Ahmet Mete Ergenoglu - Timucin Mermer

Table 2 Distribution sites of endometrioma and control groups according to the patients’ characteristics

Unilateral endometriomas (1 = 167) Unilateral control group (n=91)

Left 100 (63.3%)"" Right 58 (34.7%) Left 48 (52.7%)" Right 43 (47.3%)
Mean age (SD)" 29546 20.1+58
Nulliparity (%)™ 85 (78%) 48 (82%)
Cyst diameter (SD)" 54421 48415

P1<0.0001,P2=0.6,P3=04,P4=04,P5=0.8
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Endometriozis bir nedenler bitinddir

Retrograd Immiin
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Immun sistem alterasyonlari

* Makrofaj disfonksiyonu
* Periton sivisinda makrofaj sayisi artmig
* Fagositik aktivite azalmig

*+ Artmisg sekretuar kapasite

* Azalmis makrofaj apoptozisi

* NK ve T lenfosit disfonksiyonlari

Hum Reprod 1997:;12:146-52
Obstet Gynecol Clin N Am 2003:30:41-61
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Adhesion T by damage to the
Mesothelial cells| --------------» mesothelium creating adhesion
sites (Demir et al., 2004 )

Angiogenesis by altered gene
Endothelial cells| --------—------» expression via NF-xB activati
(Dulak et al., 2004)

Proliferation Thy iron-containing

I proteins catalyzing key reactions
of DMA synthesis (Defrere et al.,
20086)

Endometrial cells| --------

Inflammation via macrophage
Macrophages " acfivation (Lousse ef al., 2008)
. A e A
Nl g
Cells involved in Processes involved in
endometriosis development endometriosis development

Figure 4: Cells and processes involved in endometriosis development.
Iron overload may affect a wide range of cell types, modulating multiple mech-
anisms involved in endometriosis development.

Fertility and Sterility® Vol. 106, No. 5, October 2016



Table I11|Oxidative stress and free radical metabolism in the EuEE, EuEA and CE.

Study

Kamada et dl.

(2000)
Khorram et al.
(2002)

Otaetal. (1998)
lwahara et al.
(2012)

Otaetdl (1999)

Otaetdl. (2000)

Otaetal
(20013)

Otaetdl. (2002)

Summary of main findings

eNO5 expressed in the luminal and glandular epithelium and endothelium during the secretory

but not in the proliferative phase in EuEA and CE

Higher eNOS and lower o 35 integrin in the glandular and luminal epithelium of secretory EuEE
compared with CE

Peak eNOS in glandular and luminal epithelium in the mid-secretory phase in CE. eNO5
persistently higher throughout the cycle in EuEA and EuEE compared with CE

No difference in HO-| and HO-2 in EuEA compared with CE

Higher SOD in EuEA and EuEE compared with CE

Loss of cyclicity of GPx in the EuEE. Expression of GPx in the glandular epithelium of EUEA was
higher and in EuEE was lower compared with CE

Loss of cydlic changes of XO in the glandular epithelium in EuEE. Different cyclic pattern of XO in
EuEA compared with CE. Higher XO during the late secretory phase in luminal epithelium in
EuEA compared with CE No statistically significant differences between EuEA and EuEE

Cyclical changes in catalase in CE, but not in EuEE or EuEA. Higher catalase in EuEE compared
with CE and highest in EuEA

Groups compared

EuEA, CE (hysterectomy for cardnoma

in situ of the cervix)

Infertile EuEE, CE (tubal sterilization)

EuEE, EuEA, CE (fertile women with
male factor infertility)

EuEA, CE (detail not available)

EuEE, EukA, CE (parous women with
male factor infertility)

EuEE, EuEA, CE (fertile women)

EuEE, EuEA, CE (fertile women with
male factor infertility)

EuEE, EuEA, CE (fertile women)

CE, control endometrium; EuAE, eutopic endometrium from women with adenomyosis; EukE, eutopic endometrium from women with endometriosis; GPx, glutathione peroxidise; HO,
hemaoxygenase eMOS; endothelial nitric axide synthase; OX, xanthine axidase; SOD, superoxide dismutase.

Human Reproduction Update, Vol.20, No.3 pp. 386-402, 2014



Apoptozis ve endometrium
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Table 1| Abnormal expression of Bcl-2 family proteins in women with endometriosis.

Protein Lesion Compartment Phase Expression References
Localization
B2 Eutopic, peritoneal,  Glands (+++) and  Proliferative and  Increased in eutopic endometrium  Braun et al. (2007), Dufournet et al,
ovarian, deep stroma (+) secretory and further increased in (2006), Goumenou et dl. (2004), Hassa
endometriotic lesions, except cysts et al. (2009), Nezhat and Kalir (2002)

Bc-X,  Eutopic, peritoneal,  Undefined Proliferative and  Increased in eutopic endometrium  Braun et dl. (2007), Nishida et dl. (2005)
ovarian secretory and in endometriotic lesions
Bax Eutopic, peritoneal,  Glands (+4+4) and  Proliferative and  Stronger in ovarian cysts versus Goumenou et al. (2004), Zubor et dl.
ovarian, deep stroma (+) secretory other endometriotic lesions (2009)
Bc-Xs  Eutopic Undefined Proliferative Increased in women with Zuboret al. (2009)
endometriosis

Human Reproduction Update, Vol.19, No.4 pp. 406-418, 2013



ENDOKRIN ABNORMALITELER

* Lokal E iiretimi (Aromataz ekspresyonu)
- E2 inaktivasyonu 4 (17-pHSD-2 )
+ E reseptorlerinde epigenetik disregulasyonlar

* P rezistansi
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Estrogen Receptor-3, Estrogen Receptor-a, and Progesterone

Resistance in Endometriosis
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ESTROGEN RECEPTORS AND PROGESTERONE RESISTANCE IN ENDOMETRIOSIS/BULUN ET AL 41
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Figure 4 The proposed model for regulation of steroid receptor expression in endometriotic stromal cells. ER, estrogen
receptor, PR, progesterone receptor.

Semin Reprod Med. 2010 January ; 28(1): 3643



Enz.de Progesteron Rezistansi

- Genetik kanit

* Direk fenotipik kanit
- Indirek fenotipik kanit

* Klinik kanit



Progesteron Rezistansi - Genetik kanit
(PROGINS)

(C) Odds ratio MNo. of events
Study (85% CI) test control % Weight
Wieser atal. (2002) | . 244 (1.31,4.53)  aqi50 157/354 17.3
Latuada et al. (2004) 167 (1.01,278) 4573 217/443 20.6
De Carvalho et al (2007) 1 1.51(0.97, 2.35)  a7/97 205707 228
Govindan et al. (2007) . 0.90(0.27, 2.98)  gq4  105/408 75
Costa et al. (2011) . 192 (0.82, 449)  49ma go/70 122
E’hllef’i}ll”lEial. [21:'111 . 5?1 [542. 12:” 21.‘I‘EE 3E1.‘IH12 1E|‘E
= - i
Overall 143(0.99,2.08) 500321 12442001 100
| |
220508 1 4 53496
Odds ratio
Favours test group Favours control group

PR: P2 vs. P1 (overall)

European Journal of Obstetrics & Gynecology and Reproductive Biology 164 (2012) 1-9



Enz.de Progesteron Rezistansi
Direk fenotipik kanit

 P-RA ve P-RB isoform ekspresyonlari eutopik
em.da bozuk

- Ektopik em.da sadece P-RA (+)
ENDOMETRIOSIS
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Enz.de Progesteron Rezistansi

Indirek kanit

+ Endometriotik dokularda 17p-HSD-2 yok
* MMPs-P (in vitro arastirmalar)

- P bagimh em.al prt Glycodelin |

- EBAF em.al regulasyonu bozulmus

- Dioksin-Rat modelleri

Klinik kanit
+ Tedaviye yanit




Peritoneal ylizeylere invazyon
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Angiogenezis ve proliferasyon

Periton sivisi

IL-1
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Immun hiicreler
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Ect em.al hiicreler

Ann N Y Acad Sci 2002;955:89-100




G.M. Borrelli et al. / Journal of Reproductive Immunology 98 (2013) 1-9

Table 3
Main findings on chemokines and endometriosis and their first publication.
Chemokines Peritoneal fluid (high Ectopic tissue and Proliferation, growth and First publication-
concentration) ESC® expression invasiveness of ESC® authors
CCL5 (RANTES) HH++ Khorram et al.
(1993)
CCL5 (RANTES) - Hornung et al.
(1997)
CCL2 (MCP-1) HH+ Akoum et al. (1996)
CCL2 (MCP-1) FH+ Ulukus et al. (2009)
CCL11 (Eotaxin) - Hornung et al.
(2000)
CCL11 (Eotaxin) 4+ Ouyang et al.
(2010)
CXCL8 (IL-8) H+ Ryan et al. (1995)
CXCL8 (IL-8) H+t Ulukus et al. (2005)
CXCL12-CXCR4 H+t Ruiz et al. (2010)
CCL2 (MCP-1) Ht Lietal.(2012a,b)
CXCLS (IL-8) - Lietal (2012a,b)

4 ESCs, endometrial stromal cells.



Expression of interleukin-8 and monocyte chemotactic
protein 1 in women with endometriosis

Murat Ulukus, M.D.," E. Cagnur Ulukus, M.D." Ege N. Tavmergen Goker, M.D.,"*
Erol Tavmergen, M.D.,* Wenxin Zheng, M.D.." and Avdin Arici, M.D.©
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Proliferative p. Secretory p. M.Em Eut.Em Ect. Em

M.Em: Marmal endometrium

Eut.Em: Eutopic endometrium of women with endometriosis
Ect. Em: Ectopic endometrium of women with endometricsis

P1=0.01 (secretory vs proliferative phase; normal endometrium)
P2 = 0.04 (normal endometrium vs eutopic endometrium of endometriosis patients)
P3=0.02 (eutopic and ectopic endometrium vs normal endometrium)

Fertility and Sterility® Vol. 91, No. 3, March 2009
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N.Em: Normal endometrium
Eut.Em: Eutopic endometrium of women with endometricsis
Ect. Em: Ectopic endometrium of women with endometriosis

P1=0.003 (normal endometrium vs eutopic endometrium of endometriosis patierts)
P2=0.005 (gutopic and ectopic endometrium vs normal endometrium)

Fertility and Sterility® Vol. 91, No. 3, March 2009
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Genetik ve Endometriyozis

Table 1. Disease prevalence in the Ist degree relatives of affected women

Authors Controls Sisters Mothers Sisters or mothers
Simpson et al. Ist-degree relatives 9/153 107123 O
(1980) of patients’ husbands versus Versus
17104 (1) 17107 (0.9)
Coxhead and Thomas  Ist-degree relatives - - 6/64 (9.4)
(1993) of women with a Versus
normal pelvis 2/128 (1.6)
Moen and Magnus Ist-degree relatives 25/523 (4.8) 20/515 (3.9) -
(1993)° of women with a versus Versus
normal pelvis 1/169 (0.6) 1/149 (0.7)

Kennedy eral.
(1998)° No controls used - - 5135 (14.3)

Values in parentheses are percentages.
"Disease defined as endometriosis and/or adenomyosis.
®Disease defined as radiological evidence of lesions >1 cm in diameter, excluding adenomyosis.



Genetik ve Endometriyozis

Kompleks genetik gecis (poligenik-multifaktéryel)

Birgok genin etkilesimi s6z konusu

Mutasyonlardan ziyade polimorfik farkhliklar (penetransi )
Cevresel faktorlerin de etkisi var

Genom lizerinde yaygin goriilen DNA degisiklikleri ile karakterli

SNP lerin GWAS ile ortaya konmasi

Genom dizisindeki tek niikleotid degisimlerini ifade eder
Hastaliga yatkinlik olugsmasina neden olur

Ayni hastaligin farkh bireylerde farkl seyretmesi
Tedaviye yanitta bireyler arasi farklilik



Replication and meta-analysis of
previous genome-wide association
studies confirm vezatin as the locus with
the strongest evidence for association
with endometriosis

Table | Allele frequencies comparison between endometriosis patients and controls and meta-analysis of the present replication study and previous studies.

SNPs Allele®  Nearest Present study Meta-analysis®
gene RAF

Controls Cases  Controls  Povalues OR"® (95% Cl) P-values OR (95% Cl) Q Risk Allele
13394619  G/A GREBI Laparoscopic 0.458 0.458 1.00 1.00 (0.79-127)

General popultion  0.458 0449 0.70 .04 (087-124)  427x 107° | 112(106-1.18) | 035 G
4141819 /T Intergenic Laparoscopic 0342 0330 0.69 1.05 (0.82-135)

General popultion  0.342 0329 0.55 1.06(088-127) 394x 107° | 108(1.04-1.12) |o084 C
7739264 C/T ID4 Laparoscopic 0.562 0539 0.48 1.09 (0.85-141)

General popultion  0.562 0539 033 110(091-132)  455% 107" | Lir(os-1.14 Josi T
rs17694933  A/G CDKN2B-AS|  Laparoscopic 0422 0.354 0.36 112 (0.88-143)

General popultion  0.422 0.386 0.10 .16 (0.97-139)
rsI0B59871  C/A VEZT Laparoscopic 0.462 0352 212x 107 1.58(1.24-202)

General popultion  0.462 0375 692 107°  143(120-171)  792x107® | L19(L15-124) 015 C

e —

Human Reproduction, Yol.30, No.4 pp. 987-993, 2015



DMA Polymorphisms assodated with endometriosis 991

Table Il Association of the SMPs with sub-phenotypes of endometriosis.

SNPs Nearest Controls Stages -1V

gene F.“lucs .............................
rs 13394619 GREBI general population  0.78 1.03 (0.B4-1.27) 087 0.98 (0.BO-1.210 063 1.05 (0.84-1.32)
rs4141B19  Intergenic general population  0.12 118 (0.96-1.46) |3.26 x 10”% 1.26 (1.02-1.55 0.92 0.72-1.17)
7739264 104 general population 0.53 |07 (0.86-1.33) 0.6l |06 (0.85-1.31) 029 .14 {0.89-1.45)
rs| 7694933 CDKN2BAS| general population 3.32 % 1072 1.25 (1.02-1.54) 557« 107 122 (0599-150) 046 .09 (0.87-1.37)
rsI0B59871 VEZT general population 202 x 107% 1,47 (1.20-1.81) [1.06 x 107 * 1.49 (1.22-1.83) 1.12 X 10 1.33 (1.06- 1.67)

OPRs are caloulated for risk alleles of Table |. Data in bold are significant results.

Table Il Meta-analysis with previous published data for Stage Ill and IV endometriosis.

SMPs Mearest Present study Meta-ana trsis"
gene s
Cases Controls® P-values OR (95% CI) Risk P-values OR (95%CI) Q Risk
Allele Allele

rs13394619  GREBI 0457 0449 0.78 103 (084-127) G 199 % 107 | L4 109-120)] 031 G

rs4141819  Intergenic 0367 0329 0.12 |18 (0.96-146) C 471107 Jasgos-12n) o081 ¢

7739264 ID4 0556 0539 0.53 |07 (086-133) T 617 x 107" 4109108 059 T

rs| 7694533  CDKMIB-AS] 0440 03B 332 % 1072 125 (1.02-1.54) A

rsI0B59871  VEZT 0465 0375 202% 107% 147 (120181 | © 360 1072 (Lie-127y] 022 C

Hiicre migrasyon, adezyon ve
invazyonunu ile ilgili genlerden sorumlu

Human Reproduction, Yol.30, No.4 pp. 987-993, 2015



Human Reproduction Update, Vol.14, No.5 pp. 447—457, 2008 doi:10.1093 /humupd /dmn016
Advance Access publication June 5, 2008

The search for genes contributing to endometriosis risk

Grant W. Montgomery!-7, Dale R. Nyholt!, Zhen Zhen Zhaol, Susan A. Treloarl,
Jodie N. Painter!, Stacey A. Missmer2-3-4, Stephen H. Kennedy’ and Krina T. Zondervan®

Table I. A summary of case—control results from genetic association studies with endometriosis.

Candidate gene** Chr Number of studies with association™
Significant Non-significant #Sign/Total
| Cytokines/Inflammation |
CCR2 3p21 0 1 0/1
CCR5 3p21 0 1 0/1
CTLA4 2q33 0 1 0/1
IFNG 12q24 1 0 1/1
IL1B 2q13-21 0 2 0/2
IL1R1 2ql2 0 1 0/1
IL1IRN 2ql4 0 1 0/1
IL2RB 22q13 1 0 1/1
1.4 5q23-31 0 2 0/2
IL6 Tp21-15 0 3 0/3
IL10 1g31-32 2 1 2/3
IL12RB1 19p13 0 1 0/1
IL18 11g22 0 1 0/1
KIR 19q13 1 0 1/1
MCP1 (CCL2) 17q11-12 0 1 0/1
MPO 17q21-23 0 1 0/1
PTPN22 1q13 1 0 1/0
RANTES (CCL2) 17q11 0 1 0/1
STAT6 12q13 1 0 1/1
TNFA 6p21 3¢ 5 3/8
TNFR2 1p36 0 1 0/1




Steroid-synthesizing enzymes, detoxifying enzymes and receptors
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Growth factor systems

EGF
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PTEN

Adhesion molecules and matrix enzymes
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GCevresel faktorler ve Endometriyozis

* Neoplazi gelligimi

- Immunolojik hastaliklar

* Noropsikomotor hastaliklar _..
- Reprod. sistem fonks.da degisiklikler &%




Cevresel faktorler

Dioksinler (petrol rafineri,
deterjan, boya, kagit sanayii)

Bisphenol A
Polisiklik aromatik hidrokarbon
Agir metaller

Yagda eriyebilir, besin
zincirine karigir

Yari omirleri uzun

" Dioxin-like chemicals

Bellelis P, Rev Assoc Med Bras, 2011



Epidemiyolojik fakt.ler

Menst. ve Reprod. Fakt.
* Parite 41

Menars yasi (erken) T
Polimenore T
Hipermenore T
Menoraji T

Konstitiisyonel Fakt.
- Aile aykisi T

- BMI !

. Gil T

« News 7T

&;lsel aliskanliklar
Alkol T

« Diyet ?

- Sigara (-)

- Diizenli egzersiz |

L+

Caad '} - .

Mol ve hiicresel alterasyon.

Steroid biyosentezi ve

Resept alterasyonlari

- ERp T

« Aromataz T

« P direnci

- 17B-OHSDH tip 2 ¥

Artmis invaziv kapasite ve
vaskiilarizasyon
MMPsT
Peritoneal VEGF T
AKT T
Tie-2 makrofaj recruit.

Enflamatuar yanit
Kemokin T (IL-8, MCP-1)
Aktive makrofaj recruit.
Peritoneal IL-6, TNF-a T
NF«p yolaginin aktivasy.
Fe ve ROS 1




“En biyiik savas, cahillige

kars: yapilan savastir.”
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