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PKOS ve Infertilite

> Kotu oosit kalitesi

> Endometrial anormallikler

> Hiperinsulineminin etkileri

- Gestasyonel diyabet ve

Ovulasyon

|

Fertilizasyon
}

implantasyon
|

Fetal viabilite
}

Saglikli canli dogum

hipertansiyonun etkileri

Hum Reprod 2004



Hiperinsulinemi

e Premature folikul luteinizasyonuna yol

acar.

e Hucre proliferasyonunu,

e Folikul gelisimini durdurur.



Insiilin Rezistansi — Tedavi

e Insiilin rezistansina neden olan risk
faktorlerinin;

o Yasam tarzi degisiklikleri ile kontrol altina
alinmasi
* Kilo kaybi
* Fiziksel aktivite
« Saglikli beslenme

e Gerekli kosullarda klinik hedeflere ulagsmak
amaciyla ilac tedavisi



PKOS- Insiilin Duyarlastiricilar
Potansiyel Kullanim

e infertil hastalar
¢ Birinci basamakta kullanimi (tek basina, kombine)
o CC direncli hastalarda kullanimi
o Gonadotropinlerle birlikte
¢ IVF’te kullanimi

e Hiperandrojenemik bulgulari olan hastalar
e Metabolik parametreleri bozuk hastalar
e Uzun donem koruyucu olarak



Insiilin Duyarhligini Artiran llaglar

e Biguanidler

e Metformin (Glucophage, Glifor, Glukofen)

[
e Inositol grubu
Myo-inositol, D-Chiro- inositol (Inofolic, Inofolic Combi)

(Periferal dokularin insiiline duyarlihgini artirirlar, insilin seviyeler;
duser)



Inositol

B vitaminin grubunun uyesi ve hucre membrani
komponentidir.

9 formu vardir.

Myo-inositol (MYO) ve D-Chiro-inositol (DCI),
9 izomerden ikisidir. Vucutta farkh sekillerde calisir.

Myo-inositol dogada en ¢cok bulunan formudur.

Phosphotidyl inositol polyphosphate lipidleri myo-
Inositol molekulleri Uzerindeki fonksiyonel biyolojik
bilesiklerdir.

Berridge MJ, 1987; Downes CE, 1989
Raffone E, Journal of Ovarian Research, 2012
Nordio M, Eur Rev Med Pharmacol Sci, 2012



Myo-Inositolden D-Chiro Inositole
Konversiyon

e Plazmada MYO/ DCPnin fizyolojik
konsantrasyonu: 40/1

Epimerizasyon

Myo-inositol m D-Chiro-inositol

e Donusum tek yonludur ve insulin bagimhidir.

Berridge MJ, 1987; Downes CE, 1989
Raffone E, Journal of Ovarian Research, 2012
Nordio M, Eur Rev Med Pharmacol Sci, 2012



Inositol

e Bircok dokuda bulunur, en yuksek oranda kalp ve beyin
dokusundadir.

e Kaynaklar: Findik, fasulye, kepekli tahillar, kavun ve
narenciye meyveleri.

e Vucut tarafindan da yapillir.

Gllk_OZ metqbo_llgmaSInln Sinir sistemi metabolizmasinin
enzimatik zincirinde yer alir. hiicresel fonksiyonlari



Inositol
Myo-inositol, D-Chiro-inositol
81 farkli metabolik surecte rol oynar.
Hucre morfogenez ve sitogenezinde,
Lipid sentezinde,

Hucre membran yapisinda ve hucre
buyumesinde

Insiilin salgilanmasinda kritik rol oynar

Berridge MJ, 1987
Downes CP. 1989



IR ve Inositolfosfoglikanlar

In vivo ortamda myo-inositol ve
D-Chiro-inositol (DCI)

\

Fizyolojik insulin reseptor aktivitesi ile
serum glukozu seviyesini azaltir.

Nordio & Proietti, 2012



MYO ve DCI’nin Onemi

my040:@

Insiilin reseptoriine baglandiginda;

b glukozun hucre icine
girmesini saglar.’

» hucre icine alinan glukozun,
glikojen olarak depolanmasini
saglar.’

EPIMERIZASYON

DClI

Glikojen

Huang LC, J Endocrinol 1993




Farkli Dokularda MYO-DCI

Fizyolojik oranlar her doku icin farkh arney; J Int Experimental Diab Res 2002




Epimeraz aktivitesi, PCO theca hucrelerinde
normal kontrollere gore 3 kat daha yuksektir
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Pormal PCOS
Myo-inositol to chiro-inoesitol epimerase assay
Data points for POOS and normals shown in scatter plot
with mean = S5E shown as honzontal bars. *** p < (.01 v

PCOS

Douglas Heimark 1), Jan McAllister 2) and Joseph Larner 1)Decreased myo-inositol to chiro-inositol (M/C) ratios and increased M/C epimerase activity in PCOS
theca cells demonstrate increased insulin sensitivity compared to controls Endocrine Journal 2014, 61 (2), 111-117



D-Chiro- Inositol Paradoks Teorisi
(Artmis epimeraz aktivitesi ile)
PCOS’da overlerde
MYOINOSITOL W) D-Chiro-inositol

konversiyonu artar. Dokuda myoinositol
tukenir.

PCOS oosit kalitesinde bozulma

Carlomagno G, et al, Fertil Steril 2011



Intraselliiler Inositol
Yetmleigi

Insiilin salgilanmasinda
bozukluklar

\

Insiilin direnci
Hiperinsulinemi
Infertilite



MYO/DCI orani, PKO theca hucrelerinde
normal kontrol gruplarina gore azalmistir
1/4

Mormal

Fig. 2 Myo-inositol to chire-inositol ratios
Data points for PCOS and Normals shown in scatter plot
with mesn = 5E shown as horizondal bars. *, p < 0.002 1z
normals.

Douglas Heimark 1), Jan McAllister 2) and Joseph Larner 1)Decreased myo-inositol to chiro-inositol (M/C) ratios and increased M/C epimerase activity in PCOS
theca cells demonstrate increased insulin sensitivity compared to controls Endocrine Journal 2014, 61 (2), 111-117



Normal ve Polikistik Over Sendromlu_ Kadinlarda
Folikiiler Sivi icinde MYO ve DCI igerikleri

0,2 umol/L

100
EMYO mDCI
80
@)
O 60 17 umol/L
@)
>_
= 40
x
20
0)
Saghkl PKOS

Folikuler sivida MYO ve DCI icerikleri
(20 normal ve 20 PKOS’lu kadinda)

MYO/DC orani Normal kadinlarda 100:1
PKOS’lu kadinlarda 0,2:1

Unfer V. Reprod Sci 2014, 21: 854-858



MYO-Inositol ve Oosit Kalitesi

Prospektif klinik calisma, n=53 IVF, Folikuler sivi
ve serum

FOLIKUL SIVISI N=38 N=22 <0.005
35 umol/i 30 ymol/l

SERUM N=32 N=21 NS
38 umol/l 39 umol/l

GRUP A: fertilize oosit olan grup
Grup B: fertilizasyon yok veya immatur oosit olan grup

Matur ve fertilize oositlere ait folikuler sivida MYO
konsantrasyonu anlamli olarak daha yuksek

Chiu et al.,, Human Reprod, 2002

Follicular fluid and serum concentrations of myo-inositol in
patients undergoing IVF: relationship with oocyte quality



Hum Reprod. 2002 Jun;17(6):1591-6.

Follicular fluid and serum concentrations of myo-inositol in patients undergoing IVF: relationship
with oocyte quality.

Chiu TT', Rogers MS, Law EL, Briton-Jones CM, Cheung LP, Haines CJ.

+ Author information

Abstract
BACKGROUND: The follicular microenvironment is an important determinant of oocyte development. The aim of this study was to examine
whether the myo-inositol (MI) content in human follicular fluid (FF) was associated with better cocyte quality.

METHODS: A total of 53 patients treated with IVF was recruited to a prospective observational study. FF and serum samples collected were
divided into two groups: group A consisted of FF associated with matured and fertilized oocytes, whilst group B was from follicles with
immature and unfertilized oocytes.

RESULTS: Patient's age, total ampoules of HMG used, days of stimulation, basal levels of FSH, estradiol (E(2)) levels on the day of HCG,
and serum MI content were not significantly different between the two groups. FF volume and its M| content were significantly higher in group
A compared with group B (P < 0.05). The levels of Ml in FF were positively correlated with the amount of E(2) in their corresponding FF
samples and also correlated with embryo quality.

CONCLUSIONS: We propose that higher concentrations of Ml and E(2) in human FF appear to play a role in follicular maturity and provide a
marker of good quality ococytes.

Sonug

Folikul sivisinda yuksek konsantrasyonlarda bulunan
MYQO, folikuler maturitede rol oynamakta ve morfolojik
olarak iyi kalitede oositler icin bir belirte¢c olmaktadir.




PKOS ve Insiilin Rezistansinda (IR)
MYO/DCI Orani

MYO DCI

& -

e Hiicresel glikoz
aliminda azalma? e Ovaryan
e Oosit kalite ve fon.kfiyonsﬁzerine
maturitesinde azalmaZ etkisi yok
KARACIGER VE
GLIKOJEN DEPOLAYAN i _ * Glikozdan
DOKULAR . "'Iucreze' glikoz ‘ glikojene
aliminda artig donusumde
azalma?

1Adattato da Larner J et al.: “ D-chiro-Inositol-Its functional role in insulin action and its deficit in insulin resistence” Int Jnl Experimental Diab Res 2002
2|sabella R. e Raffone E. :” “Does ovary need d-chiro-inositol?”- Journal of Ovarian Research 2012
3Carlomagno G. et al.: “ The D-chiro-inositol paradox in the ovary”- Fertil Steril 2011; 95: 2515-2516



PKOS Hastalarinda MYO/DCI
Eklenmesinin Spesifik Gayesi

MYO DCI

..

* Hiicresel glikoz aliminin
restore edilmesi

e Oosit kalitesi ve
maturitesinin iyilestirilmesi

KARACIGER VE
GLiKOJEN DEPOLAYAN

e Glikozdan glikojene
DOKULAR

doniisiimiin restorasyonu

% C ¢ Glikoz toleransi ve instilin
' ‘ duyarhhginda diizelme

Cheangki, 2008



MYO ve DCI’'nin Fizyolojik Aktiviteleri

Myo-inositol
e Hucresel glikoz alimi

e Oosit kalite ve
maturitesi

§

Asil aktivite ovaryan
seviyededir.

D-Chiro-inositol

e Glikozdan glikojene
konversiyon (hucre ici
depolama)

e Ovaryan fonksiyonda
rolu yoktur.

¥

Asil aktivite depo
dokulardadir.

Raffone E, Journal of Ovarian Research, 2012
Carlomagno G, Fertil Steril 2011
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Effects of Inositol(s) in Women with PCOS: A Systematic Review
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Polycystic ovary syndrome (PCOS) is a common endocrine disorder, with complex etiology and pathophysiology, which remains
poorly understood. It affects about 5-10% of women of reproductive age who typically suffer from obesity, hyperandrogenism,
ovarian dysfunction, and menstrual irregularity. Indeed, PCOS is the most common cause of anovulatory infertility in industrialized
nations, and it is associated with insulin resistance, type 2 diabetes mellitus, and increased cardiovascular risk. Although insulin
resistance is not included as a criterion for diagnosis, it is a critical pathological condition of PCOS. The purpose of this systematic
review is the analysis of recent randomized clinical trials of inositol(s) in PCOS, in particular myo- and D-chiro-inositol, in order
to better elucidate their physiological involvement in PCOS and potential therapeutic use, alone and in conjunction with assisted
reproductive technologies, in the clinical treatment of women with PCOS.




Ovulasyon Indiiksiyonu-
Myoinositol

Raffone, 2010 %69 %32
(n=56)

Papaleo, 2009 4 1 %66 %25
(n=12)
Papaleo, 2007 2 %72 %40
(n=25)
Papaleo, 2008 4 %69 %33
(n=36)

Anovulasyonda 4 g/gun MYO ile ;

ovulasyon, duzenli sikluslar ve hormonal
parametrelerde duzelme saglanabilir.



Ovulasyon Indiiksiyonu -
Myoinositol

e Ovaryan dokuda onemli

® Yuksek Myoinositol seviyeleri, iyi
kalitede ve matur oositler ile korele

e Ekzojen FSH’a verilen cevabi artirir.



The role of inositol supplementation In
patients with polycystic ovary syndrome,
with insulin resistance, undergoing the
low-dose gonadotropin ovulation
Induction regimen

TABLE 1

Comparison between ovulation induction cycles in patients with and without inositol co-treatment.

Without inositol With inositol

Number of cycles 15 15
Patient age (y) 31.6 25 31.9+£26
BMI (kg/m?) 272 +1.4 27.3+14
HOMA 2.86 = 0.26 2.88 = 0.29
Day 3 FSH (1U/L) 6.6+14 6.4 +1.1
Day 3 LH (IU/L) 89+13 83+ 1.1
PRL (ng/mL) 16.7 £ 2.7 L - -
17-OHP (ng/mL) 0.98 + 0.15 1.08 = 0.16
DHEAS (ug/dL) 1226 =28.7 140.2 + 32.1
Ovulation induction
Number of follicles =15 mm in diameter 3.5+1.2 21+05
Number of follicles =18 mm in diameter 2009 1.1 +05
Peak E, levels on day of hCG administration (pg/mL) 955 + 342 441 £+ N
Cancellation rate (%) 6/15 (40%) 0
Clinical PR (%) 2/15 (13.3%) 5/15 (33.3%)

Inositol 3 gr/giin, 4 hafta 6nce bashyor / vit B8, intracellular second
messenger

Restores IR / Inofolic®

Morgante G, et al. Fertil Steril 2011




Myo-inositol
VS
Metformin



[nsulin sensitiser agents alone and in co-treatment with r-FSH for

ovulation tnductton 1 PCOS women

Raffone E, et al., Gynecol Endocrinol, 2010

yersraapee N ® Randomize kontrollu
Age (years) 207 + 6 201456 0.67 ga||§ma

i U EEH S © Anovulatuar

TSH (uU/ml) 2.9+4+0.3 2.6 + 0.8 0.35 < 3 5 ya§
MYO vs Metformin
N=120
MYO 4 g/gun, folik asit

PRL (ng/ml) 87+25 02+ 2.7 0.15
E, (pg/ml) 38.0 +9.5 345+ 8.2 0.15
P (ng/ml) 0.8+ 0.6 0.5+ 0.3 0.32
17-OHP (ug) 1.8 +0.35 20407 0.28
T (ng/ml) 0.9 +0.5 Jd+0.7 0.11
A (ng/ml) 1.4+ 0.4 1.8+ 0.4 0.10

DHEAS (ng/ml) 2.721 + 435 2.456 + 480 0.55
SHBG (nmoll) 270+ 6.4 272156 0.75

Fasting glucose (mg/dl) 775+ 10.5 80.1 + 8.9 0.53 400 mglgun

Fastng insulin (uU/ml) 203 +45 212+ 4.8 0.40

e Metformin 1500 mg/gun



Insulin sensitiser agents alone and in co-treatment with r-FSH for
ovulation induction in PCOS women

| 60 patients 1500 g daily of metfornin |

T
dropouts

Gebelik orani:
2036.6*

for 6 soodhs

30

Ilorthly cvulation

\ %50

11
Preghancies

19
notpregnad

Total pregnancies = 22

Pregaancies

— | twy—,

pL

Metforrun resistent

Metformair
-FSH

3 siklus

Pregnamcies

| 60 patients 4 g Myo-inositol +400 yz folic acid daily |

4
dropouts

Gebelik orani:
2048.3*

for € Tumdhs

39

Ionthly ovulation
%65
18 21

Tregnaricies | | notpre gt

Total pregnancies = 29

32
Pregumcies

| T

17

Ilyyo-inoitol resistent

mo- vl +
folic acid

=i
3 siklus

3
pregnancies




PKOS’ta MYO vs Metformin

6 ay sureyle tedavi

7~

N

7

N

60 kadin 60 kadin
MYO 4 g/gun Metformin 1500 gg/gun
\ 6 ay ]| 6 ay )
4dropout/ l, l \7 dropout
39(%65) 30(%50)
Aylik ovulasyon Aylik ovulasyon
\ \/
18 11
Gebelik Gebelik

Raffone E. Gynecol Endocrinol 2010, 26: 275-280




PKOS’ta MYO vs Metformin

Aylik ovulasyon restorasyonu 39 30
Ortalama folikuler faz suresi (gun) 14,8+1,8 16,7%2,5
Gebeliklerin sayisi (%) 18/60 (%30) 11/60 (%18,3)

Ovulasyonun restore oldugu

0 0
kadinlarda gebelik sayisi 18/39 (%46,1)  11/30 (%36,6)

Toplam gebelik orani 29/60 (%48,3) 22/60 (%36,6)

Tolerabilite onemli
Yan etkiler Metforminde fazla

Raffone E. Gynecol Endocrinol 2010, 26: 275-280



PKOS’ta MYO vs Metformin - Ozet

Inositol Metformin

Insiilin duyarlihigini artirir ve Insiilin duyarliigini artirir ve
hiperinsulinemiyi azaltir hiperinsulinemiyi azaltir

Menses duzenini ve ovulasyonu Menses duzenini ve ovulasyonu
restore eder restore eder

Inositoller lizerinden insilini

Insulin ve FSH duyarlastiricidir duyarlastirir

Folikul gelisimini destekler ve oosit

kalitesini artirir ART uzerinde celigkili sonuclar

Hiperandrojenizm, hirsutizm ve

akneyi azaltir Akne uzerine celigkili sonuclar

Dusuk dozlarda bile yan etkiler

lyi tolere edilir ve glivenlidir (diare, bulanti, abdominal
rahatsizlik)

Raffone E. Gynecol Endocrinol 2010, 26: 275-280



Farkli RCT’lerde MYO’nun Metabolik Etkileri

Kamenov,
2014 (n=50)

Genazzani,
2012 (n=42)
Nordio, 2012
(n=24)
Minozzi, 2011
(n=80)
Costantino,
2009 (n=42)
Zacche, 2009
(n=50)

Unfer, 2008
(n=46)
Genazzani,
2008 (n=20)
Gerli, 2007
(n=92)

Papaleo,
2007 (n=25)




RCT Sonuclarina Gore MYO’nun Endokrin Etkileri

Gerli, 2007
(n=45)

MYO 2g +
FA 200 mg

12-16 hafta

Genazzani,
2008 (n=20)

MYO 2g +
FA 200 mg

12 hafta

Minozzi, 2011
(n=80)

MYO 4 g +

FA 400 mg +

EE 30 ug +
GDN 75 mg

12 ay

Minozzi,
2008 (n=46)

MYO 4 g +
FA 400 mg

6 ay

Costantino,
2009 (n=23)

MYO 4 g +
FA 400 mg

12-16 hafta

Zacche, 2009
(n=50)

MYO 4 g +
FA 400 mg

3ay

Nordio, 2012
(n=24)

MYO 2g +
FA 200 mg

6 ay




Fertil Steril. 2009 May;91(5):1750-4. doi: 10.1016/j.fertnstert.2008.01.088. Epub 2008 May 7.
Myo-inositol may improve oocyte quality in intracytoplasmic sperm injection cycles. A
prospective, controlled, randomized trial.

Papaleo E1, Unfer V, Baillargeon JP, Fusi F, Occhi F, De Santis L.

Eur Rev Med Pharmacol Sci. 2011 May;15(5):509-14.

Effects of myo-inositol supplementation on oocyte's quality in PCOS patients: a double

blind trial.

Ciotta L1, Stracquadanio M, Pagano |, Carbonaro A, Palumbo M, Gulino F.

Reprod Biol Endocrinol. 2012 Jul 23;10:52. doi: 10.1186/1477-7827-10-52.

Pretreatment with myo-inositol in non polycystic ovary syndrome patients undergoing
multiple follicular stimulation for IVF: a pilot study.

Lisi F1, Carfagna P, Oliva MM, Rago R, Lisi R, Poverini R, Manna C, Vaquero E, Caserta D, Raparelli V, Marci R, Moscarini M.




IVF’de Myoinositol

Yas 35

BMI 26

Sure Siklusta
Doz(g/gun) 4

Qosit # NS

MII # NS
GVoosit # *

2PN # NS
Embryo #
FSH dozu NS
hCG gunu E2 *
Gebelik % NS

e Oosit kalitesi *P<0.05 NS: p>0.05

e Daha az gonadotropin
e Daha dusuk E2
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ORIGINAL ARTICLE

Myo-inositol administration positively effects ovulation induction and
intrauterine insemination in patients with polycystic ovary syndrome:
a prospective, controlled, randomized trial

Ozlen Emekgi Ozay', Ali Cenk Ozay', Erkan Cagliyan®, Recep Emre Okyay?, and Biilent Giilekli?

'Department of Obstetrics and Gynecology, Konya Aksehir State Hospital, Konya, Turkey and “Department of Obstetrics and Gynecology, Dokuz
Eylul University, School of Medicine, Izmir, Turkey

Abstract Keywords

Objective: The aim of the study is to investigate the effect of myo-inositol (MYO) on pregnancy Infertility, insulin resistance, insulin sensitizer,
rates of patients diagnosed with polycystic ovary syndrome (PCOS) who undergone controlled ovulation induction, polycystic ovary
ovulation induction and intrauterine insemination (IUI). syndrome

Methods: A total of 196 infertile patients diagnosed with PCOS and admitted to Dokuz Eylul
University Faculty of Medicine were included in the study between March 2013 and May 2016.
The patients in group 1 (n=98) were given 4g MYO and 400 g folic acid before and during
ovulation induction. The patients undergone controlled ovarian hyperstimulation (COH) with
recombinant FSH and |Ul. The patients in group 2 (n = 98), were given recombinant FSH directly
and 400 pg folic acid. The primary outcome measure of this study was the clinical pregnancy
rate.

Results: In group 1, 9 patients conceived spontaneous pregnancy. During COH + Ul treatment
three cycles were canceled in group 1 and 8 cycles in group 2. Total rFSH dose and cycle
duration were significantly lower and clinical pregnancy rates were higher in group 1.
The pregnancy rate for group 1 was %18.6 and for group 2 was %12.2.

Conclusions: This study shows that MYO should be considered in the treatment of infertile PCOS
patients. MYO administration increases clinical pregnancy rates, lowers total rFSH dose and the
duration of the ovulation induction.
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Clinical Study

Different Effects of Myoinositol plus Folic Acid versus Combined
Oral Treatment on Androgen Levels in PCOS Women

Ali Cenk Ozay,' Ozlen Emekci Ozay,' Recep Emre Okyay,” Erkan Cagliyan,’
Tuncay Kume,’ and Bulent Gulekli’

! Aksehir State Hospital, Konya, Turkey
*Department of Obstetrics & Gynecology, Medical School, Dokuz Eylul University, Izmir, Turkey
*Department of Biochemistry, Medical School, Dokuz Eylul University, Izmir, Turkey

Correspondence should be addressed to Ali Cenk Ozay; dr.alicenk@hotmail.com
Received 30 June 2016; Revised 17 September 2016; Accepted 11 October 2016
Academic Editor: Zdravko A. Kamenov

Copyright © 2016 Ali Cenk Ozay et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Recently, myoinositol (myo-ins) and folic acid combination has gained an important role for treating Polycystic Ovary Syndrome
(PCOS), in addition to combined oral contraceptives (COC). We aimed to examine myo-ins effects on anti-Mullerian hormone
(AMH) levels and compare them with those ones obtained administering COC. In this prospective study, 137 PCOS patients,
diagnosed according to Rotterdam criteria and admitted to the Reproductive Endocrinology and Infertility Outpatient Clinic
at Dokuz Eylul University (Izmir, Turkey), were included. After randomization to COC (n = 60) and myo-ins (n = 77) arms,
anthropometric measurements, blood pressure, Modified Ferriman Gallwey scores were calculated. Biochemical and hormonal
analysis were performed, and LH/FSH and Apo B/Al ratios were calculated. Data analysis was carried out in demographically
and clinically matched 106 patients (COC = 54; myo-ins = 52). After 3-month treatment, increase in HDL and decreases in LH
and LH/FSH ratio were statistically more significant only in COC group when compared with baseline (in both cases p > 0.05).
In myo-ins group, fasting glucose, LDL, DHEAS, total cholesterol, and prolactin levels decreased significantly (for all p < 0.05).
Progesterone and AMH levels, ovarian volume, ovarian antral follicle, and total antral follicle counts lessened significantly in both
groups (forall p < 0.05). In PCOS treatment, MYO is observed more effective in reductions of total ovarian volume and AMH levels.
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In Vitro Fertilizasyon Uygulanacak Polikistik Over Sendromlu Hastalar icin Myo-inositol
Ve Folik Asit Destegi

Myo-Inositol And Folic Acid Supplementation For The Policystic Ovary Syndrome Patients
Undergoing In-Vitro Fertilization Cycles

Mehmet Murat SEVAL', Dilek ACAR', Yavuz Emre SUKUR', Batuhan OZMEN",
Melahat ATASEVER?, Murat SONMEZER', Billent BERKER', Cem ATABEKOGLU'

' Ankara Universitesi Tip Fakiltesi, Kadin Hastaliklari ve Dogum A.B.D., Ankara, Turkiye

2 Giresun Universitesi Saglik Uygulama ve Arastirma Hastanesi, Kadin Hastaliklar ve Dogum A.B.D., Giresun,
TUrkiye

0z
Amag: Myo-inositol'un IVF hastalaninda serum diizeylerinden bagimsiz olarak ovaryan fonksiyon ve oosit kalitesini artirdi§i izlenmistir. Biz de bu PCOS’lu IVF

hastalaninda myo-inositol’'un hormonal ve klinik parametreler Uzerine etkisini aragtirmayi hedefledik.

Gereg ve Yontemler: Ocak 2013 ve Mayis 2015 arasinda tiniversitemiz tireme saghgina IVF/ICSI icin bagsvurmus hastalar retrospektif olarak degerlendirildi.Tdm
hastalar ikinci IVF siklusundan 6nce en az 12 hafta myo-inozitol ve folik asid replasmanini (1gr/guin) aldi ve ¢alisma sonucunda Klinik gebelik oranlari, implan-
tasyon orani, toplanan oosit sayisi, metafaz 2 oosit sayisi, grade A embriyo sayisi ve siklus iptal oranlan degerlendirildi.

Bulgular: Galisma sonucunda MI-FA replasmani sonrasi gebelik oranlarn artmis olsa da istatiksel olarak anlamli bulunmamigtir. Benzer sekilde M2 oosit sayisinda
azalma 14 ve 17 mm’lik folikill sayisi ve transfer edilen embriyo sayisinda artis, siklus iptal oranlarinda azalma izlense de istatiksel olarak anlamli bulunmarmigtir.

Sonug: Galismamizda ele alinan hasta sayisi az olmakla birlikte, bazi parametrelerde tedavi 6ncesine gore diizelme izlenmis ancak istatiksel anlamlilik bulunma-
mistir.

Anahtar Kelimeler: in vitro fertilizasyon, polikistik over sendromu, myo-inositol, folik asid, gebelik orani

ABSTRACT

Aim: We evaluated the effects the administration of “Myo-inositol plus Folic acid” (MI-FA) supplementation on ovarian reserve markers and in-vitro fertilization
(IVF) cycle in patients with polycystic ovary syndrome (PCOS) patients.

Material and Methods: Totally 58 PCOS women aged <40 years and with basal FSH <10 mUI/ml were enrolled to the study. All the patients received MI-FA
supplementation (1gr/day) for at least 12 weeks (maximum 36 weeks) prior to their second IVF cycle. In all enrolled COS cycles, a flexible GnRH antagonist
along with combined rFSH (150 IU/day) and hMG (75 IU/day), without any adjuvant agent. All data concerning COS and laboratory outcomes in selected patients
were evaluated.

Results: The characteristics and basal ovarian reserve assessment in study population were given in Table 1. All the parameters evaluated in the patients were
found similar before and after MI-FA supplementation. Cycle cancelation rate were reduced after MI-FA supplementation for the groups, but the difference was
not statical significant.

Conclusions: MI-FA supplementation has no any additional benefits for parameters of ovarian reserve and cycle parameters in PCOS patients undergoing ovarian
stimulation for IVF.

Keywords: In-vitro fertilization, polycystic ovary syndrome, myo-inositol, folic acid, pregnancy rates
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Results from the International Consensus Conference on myo-inositol and D-
chiro-inositol in Obstetrics and Gynecology--assisted reproduction

technology.

Bevilacqua AT, Carlomagno G, Gerli S, Montanino Oliva M, Devroey P, Lanzone A, Soulange C, Facchinetti F, Carlo Di Renzo
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Sonuclar -1

Inositoller. 0osit matiirasyonunda rol alirlar mi?

e MYO, FSH mediatoru oldugundan oosit maturasyonunda
onemli bir rol almaktadir. MYO’da azalma oosit geligsimini
bozar.

e lyi kalitede oositler yiiksek MYO konsantrasyonuna sahip
folikuller icinde gelisir.

e lyi kalite embriyo gelisimi, yiiksek MYO konsantrasyonuna
sahip folikullerden elde edilen oositlerle saglanir.



Gynecol Endocrinol. 2015 Jun;31(6):441-6. doi: 10.3109/09513590.2015.1006616. Epub 2015 Jun 2.

Results from the International Consensus Conference on myo-inositol and D-
chiro-inositol in Obstetrics and Gynecology--assisted reproduction

technology.

Bevilacqua AT, Carlomagno G, Gerli S, Montanino Oliva M, Devroey P, Lanzone A, Soulange C, Facchinetti F, Carlo Di Renzo
G, Bizzarri M, Hod M, Cavalli P, D'Anna R, Benvenga S, Chiu TT, Kamenov ZA.

Sonuclar - 2

Inositol destegi ART’de yardimci midir?

PKOS ve non-PKOS hastalarda onceden MYO ile tedavi
bircok IVF parametresini iyilestirir.

e Ol’de daha az FSH ihtiyaci
e iptal edilen siklus sayisinda azalma

e Daha iyi oosit ve embriyo kalitesi



Fizyolojik Oranda (40/1)
MYO ve DCI Kombinasyonu

SINERJIK AKTIVITE
MYO + D-CHIRO

RCT SONUGLARI:
n=50, PKOS (BMI>27)

pV

2 g myo-inositol 550 mg myo-inositol +
Sase 13,8 mg D-chiro-inositol
Giinde 2 kere, Yumusak Jel Kapsiil

6 ay siireyle

METABOLIK VE HORMONAL PARAMETRELER DEGERLENDIRILIYOR:
0, 3, 6. aylarda

Nor dio M. e Proietti E.: “The combined therapy with myo-inositol and D-Chiro-inositol reduces the risk of metabolic disease in PCOS overweight patients compared to
myo-inositol supplementation alone”-Eur Rev Med Pharmacol Sci 2012; 16:575-581



MYO ve MYO+DClI

Characteristic

Total testosterone
(ng/dl)

Free testosterone (ng/dl)

DHEAS
(ng/dl)

SHBG
(nmol/l)

Androstenedione (ng/dl)

Baseline

97.2+19.2

0.87+0.11

369152

149+20

271+14

Ml group

n=24

3m

60.3+12.7*

0.65+0.09*

160+24*

250+13*

DHEAS= Dehydroepiandrosterone; SHBG= Sex Hormone binding glebulin;

*, p <0.05, respect baseline **, p<0.01 respect baseline.

em

40.1+9.5**

0.24+0.03**

196%23**

202+27*

198+19%*

Baseline

95.4+10.7

0.8520.14

365+52

145+16

MI+DCI group

n=26

3m

50.4+10.2*

0.44+0.08*

278%32*

180+17*

255+14*%

e Her iki grupta da ovaryan fonksiyonda iyilesme

e Reguler ovulatuar menses

em

32.7+10.0**

0.2310.02**

179+27**

208+20*

194+15**

Nor dio M. e Proietti E.: “The combined therapy with myo-inositol and D-Chiro-inositol reduces the risk of metabolic disease in PCOS overweight patients compared to
myo-inositol supplementation alone”-Eur Rev Med Pharmacol Sci 2012; 16:575-581



The Combined therapy with myo-inositol and
D-Chiro-inositol reduces the risk of metabolic
disease in PCOS overweight patients compared
to myo-inositol supplementation alone

BMI: 27 kg/m?
Nordio &Proietti, Eur Rev Med
Pharmacol Sci. 2012 Ml groupn = 24 MEDCl groupn = 26

Characteristic Baseline Tl 1l Baseline Il 1
3. ay 6. ay : 6. ay

Fasting insuln (Ul 1331 INEXN 0f4 0% 04) |#
Insulin AUC yg/dlmn) 37184309 12586 £ 647 B800 409+ 88 £ 420
Fasting glucose (mg/dl) U £ 118 932109 .04 109 b368,6
(lucos AUC (mg/dlfmin) 0991057 129144 1980 £ 401 10690 4513+
HOMA-IR 1441 WEIR REVAR 028

MI group: 2 g/gun myoinositol Fizyolojik

plazma orani

MI+DCI group: 550 mg/gun myoinositol+13.8 mg/gun
D-Chiro-inositol




MYO ve DCI kombinasyonunun verilmesi
insulin rezistansinin reproduktif ve metabolik
negatif etkilerini iyilestirir.

oosit ve embriyo kalitesini
artirir!

e |VF sikluslari boyunca
kullanilan rFSH miktarini

azaltir?
KARACIGER VE +

GLIKOJEN DEPO .
DOKULARI e Insilin rezistan obez PKOS

kadinlarda dokularin
insiiline duyarhiigini artirir2

1carlomagno G. et al.: “ The D-chiro-inositol paradox in the ovary”- Fertil Steril 2011; 95: 2515-2516

2Nor dio M. e Proietti E.: “The combined therapy with myo-inositol and D-Chiro-inositol reduces the risk of metabolic disease in PCOS overweight patients compared to
myo-inositol supplementation alone”-Eur Rev Med Pharmacol Sci 2012; 16:575-581



Sonug

e Myo-inositol; PKOS hastalarinda ureme
fonksiyonlarini normalize etmek ve diger
yontemlerin beraberinde getirdigi riskleri
ortadan kaldirmak amaciyla,

e Myo-inositol + D-Chiro-inositol; BMI >25
olan PKOS hastalarinda MYO ve DCI icerigi
Ile metabolik ve hormonal parametreleri
iyilestirmek amaciyla onerilmektedir.









Insiilin Rezistansi (IR) — Tani

e Klinik pratikte kullanilan: HOMA formulu

Aclik serum insulini (WlU/ml) x A¢lik serum
glukoz (mg/dl)

HOMA-IR =
405

Normal bireylerde HOMA: <2,7
>2,7: degisik derecelerde insulin direnci

® /5 gr OGTT, AKS: 110-126 mg/dl (Bozulmus Glikoz Toleransi, BGT)
2. saat: 140-199 mg/dl (BGT)



IVF-MYO Sonug

e Myo-inositol FSH sinyalizasyonunu iyilestirir.

e Gebelik arayisinda olan her kadinda
kullanilabilir.

e ART’de KOH icin gerekli FSH miktarini ve
siklus suresini azaltir.

e Oosit ve embriyo kalitesini iyilestirir.

e PKOS’lu kadinlarda IVF gerekmese bile
MYO’nun reproduktif sonuclari iyilestirdigi
gosterilmistir.



PKOS — Hormon Profil

e Artmis LH (>10 IU/ml)

e Artmis LH/FSH orani (>2,5)

e Azalmis SHBG ve IGF

e Artmis serbest Testosteron ve Androstenedion
e Artmis Progesteron (kronik anovulasyon)

e Artmis LDL, kolesterol, trigliserid, visseral yag

e Artmis Insiilin ve Insulin Direnci



Inositolle llgili Arastirma Sorular

e Inositoller fizyolojik olarak oosit
maturasyonunu saglar mi?
e Inositol destegi ART icin yardimeci midir?
a) PKOS’lu kadinlar
b) Non-PKOS’lu kadinlar
e Inositol destegi PKOS’lu kadinlarda

reproduktif fonksiyonlari, metabolik
fonksiyonlari iyilestirir mi?

e MYO ve DCI arasinda klinik etkinlik acisindan
bir farkliik var midir?



Inositol ve Insiilin Direnci

Asiri kilolu PKOS’lu hastalarda myo-inositol uygulamasi,

hiperinsulinemi ve hormonal parametreleri pozitif olarak
etkilemektedir.

s

100

80

mBazal mMYO kullaniminda

mcgU/ml

*p<0,05; **p<0,01
\

0

*

Zaman (dakika)

MYO verilen hastalarda insulin plazma seviyeleri, OGTT
uygulamasindan hemen once ve 30 dakika sonra azalmis

olarak bulunmustur.

Genazzani AD. Gynecol Endocrinol 2008



Insiilin Rezistansi (IR) Tanimi

ePankreas tarafindan uretilen normal miktardaki
insulinin yag, kas ve karaciger hucrelerinde gerekli veya
yeterli cevabi olusturamamasi durumudur.

eistenen etkinin olugsmasi icin daha yiiksek seviyelerde
insuline ihtiya¢ vardir. Moller ve Fiier: NEJM, 1991

___ Karaciger Kas
-y
‘ll\ 4 I‘/\‘M{/

[

4

Hepatik
Glukoz T

Uretimi

Glukoz l
insijlin kullanimi

Pankreas



PCOS - IR Gostergesi Olabilecek
Tetkikler

® Anamnez
e Aile hikayesi
o DM / Premature KVH icin aile hikayesi

e Muayene

BMI

Bel cevresi > 88 cm
Acantosis nigricans
Kan basinci

e |Lab
o SHBG
e OGTT, AKS, insiilin
o Aclik lipid profili



Insiilin Rezistansi (IR) — Tani

e IR genelde hiperinsiilinemi ile birliktedir.

e Ancak her zaman hiperglisemi ile birlikte
seyretmez.

e Hipergliseminin varligi, insulin
rezistansinin ileri evresidir.

e Altin standart tani yontemi: euglisemik

insulin klemp testidir.
Pahali ve zahmetli - Klinik pratikte kullaniimaz.



Insiilin Rezistansinin Degerlendirilmesi

e Minimal

o Aclik glukoz / insiilin orani | _45v—> IR

« Homeostatik modeller: HOMA, QUICKI

HOMA-IR =

HOMA-IR =

e Aclik insulin seviyeleri

Aclik serum insulini (ulU/ml) x A¢lik serum glukoz (mmol/L)

22,5

Aclik serum insulini (ulU/ml) x Aclik serum glukoz (mg/dl)

Z10}5)

20-30 plU/ml > IR

2,7-32 > IR

e SHBG seviyeleri | {>IiR

® Orta
o OGITT

e Kompleks
e Euglisemik test
e FSIGT - Frequently sampled intravenous

glucose tolerance test

Speroff, 2010



Insiilin Rezistansinin Nedenleri

® Obezite
e lleri yas
® Fiziksel inaktivite

e Genetik faktorler

o Kas, karaciger ve diger dokularin hucre zarlarinda
bulunan insuline duyarli reseptorlerdeki
mutasyonlar

o Reseptor sayisindaki azalma
o Insiilinin reseptdre baglanmasinda zayiflama
¢ Sinyal iletiminde gorevli proteinlerin bozukluklari



Genetik faktorler Cevresel faktorler

N /

insiilin Direnci

e ~

Hipertansiyon PKOS

non obez %40
v v obez %80

Dislipidemi| ! Ateroskleroz

T2DM




PKOS, BGT Igin Tarama Gereken
Durumlar

e Tarama gereken durumlar:

e Anovulasyonla birlikte olan hiperandrojenizm
e Acanthosis nigricans

e Obesite (BMI >30 kg/m?) (Asya pop. >25 kg/m?)
e Aile hikayesinde T2DM veya GDM olanlar

Fauser, Fertil Steril, 2012
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PCOS, IR ve Inositol

e Insiilin duyarhligi bozulmus ve PCOS’lu
bireylerde, DCI ve inositol fosfoglikanlarda
azalma gozlenmistir

® Hiperglisemi ve diyabet, inositol
salgilanmasinda bozulma ile iliskili
bulunmustur.

e IR, epimeraz aktivitesini farkli dokularda,
farkli sekilde degistirmektedir.

Baillargeon JR et al., 2008, 2010, 2011



PCOS

Gynecological Endocrinology, 2012; 28(7): 509-515

Effects of myo-inositol in women with PCOS: a systematic review of
randomized controlled trials

V. Unfer!, G. Carlomagno', G. Dante? & F. Facchinetti?

[ 70 ARTICLES IDENTIFIED ]

{ 49 ARTICLES EXCLUDED 1

SINCE NOT PERTAINING J:

[ 21 TRIALS SCREENED ]

:[ 15 EXCLUDED SINCE NOT RCTs }

6 RCTs ELIGIBLE

v

A 4
A 4
4 EVALUATED THE 1 EVALUATED THE OVARIAN
[ADMINISTRATION OF MYO ON } [ 1 EVALUATED THE EFFECT OF ] [

FUNCTION IMPROVEMENT




Sonug

e PKOS’lularda MYO destegi, klinik ve
biyokimyasal hiperandrojenik ortamla etkilesime
girerek menstrual sikluslari ve ovulasyonu
restore eder.

e Calismalarin kanitlari MYO + DCI’'nin
ovulasyonun saglanmasi ve serum testosteronun
dusurulmesinde MYO’nun tek basina verilmesine
gore daha hizli calistigini gostermektedir.

e Inositol destegi en az Metformin kadar etkili
gorulmektedir ve daha iyi tolere edilmektedir.



Does ovary need D-chiro-inositol?

Rosalbino & Raffone, J Ovarian Res, 2012

® Prospektif
randomize calisma

e PCOS (Rotterdam)
® <40 yas, n:54

e BMI<30 kg/m?

e HOMA <3.2

® 5 grup, plasebo vs D-
Chiroinositol (300, 600,
1200, 2400 mg/gun)

e 8 hafta sonra IVF
® L.ong protokol

e Baslangic dozu
150 IU/gun



D-Chiro-Inositol ve Oosit Kalitesi

RCT

54 euglisemik PKOS-ICSI hastasi

rFSH oncesi 8 hafta sureyle tedavi aldi

5 farkli DCI dozu ve plasebo karsilasgtirildi.

A B C D
PLACEBO
(DCI 300 mg) (DCI 600mg) (DCI 1200mg) (DCI 2400mg)

No. Oocytes 8.99 + 2.52 920+246 913+299
IU rFSH administered | 2239.7 + 181.55 | 2379.1 + 353.80 | 2305.9 + 150.19 2368 5+ 235.77*[2983.0 + 219. 80**

17B-E2 (pg/ml) levels 1490 24 + 253.21

. . 1429.69 + 1118.43|1443.43 + 1087.43 1350.06 + 513.04 |1530.85 + 433.17
at hCG administration

Stimulation Days 114+1.2 12.1 + 0.99 125+1.21* 129+ 1.10 ** 13.8 + 0.87**

Nofcancelledoydes | 1 | 1 [ o je—0 [T
* P <0.05vs placebo, **, P < 0.01 vs placebo v

Artan dozlarda DCI verilmesi oosit kalitesini, ovaryan cevabi azaltiyor.

*

Isabella R. e Raffone E. :” “Does ovary need d-chiro-inositol?”- Journal of Ovarian Research 2012



PCOS’da Myoinositol / DCl ile
Metabolik ve Hormonal Profil

® Glukoz toleransinda duzelme
e Insiilin rezistansi

e Hiperandrojenizm

e Hirsutizm ve akne
e Ovulasyon sikligi artiyor



Obez PKOS’lu kadinlarda
MYO ve DCI’'nin Kombinasyonu

e Ovaryan fonksiyonun iyilestirilmesi
(MYO)

e Periferik hiperinsulineminin azaltilmasi
(DCI)

MYO/DCI’'nin fizyolojik oran olan 40/1 oraninda
verilmesi onerilmektedir.



European Review for Medical and Pharmacological Sciences 2014; 18: 1896-1903

Inositol: history of an effective therapy for

Polycystic Ovary Syndrome

M. BIZZARRI', G. CARLOMAGNO?

e Myo-inositol (MI) baslica ovaryan fonksiyon uzerinde,
D-chiro-inositol (DCI) depo dokularda pozitif etkilidir.

e Insiilin mimetik etki yapar.

e MYO ve DCI’nin fizyolojik oranlarda PKOS hastalarinin
tedavilerine eklenmesi, basit ,guvenilir ve etkili bir
destektir.

REPRODUCTION METABOLISM

Restores normal ovulatory
activity (Unfer et al, 2012)

T Oocyte and egg quality
(Ciotta et al, 2011 — Unfer et al, 2011)

D Fertilization rate

PInsulin Sensitivity
(L -HOMA-IR, | Glycemia, | insulinemia)
J Total and LDL-cholesterol

™ HDL-cholesterol

4, Serum Triglycerides
(Unfer et al, 2012 — Santamaria et al, 2012
—Croze et al, 2012 - Maeba et al, 2008 —
Ortmeyer et al, 1996)

T sperm motility and
mitochondrial membrane

potential in vitro |
\_ (Condorelli et al, 2012 et 2011) /

— —



The Combined therapy with myo-inositol and
D-Chiro-inositol reduces the risk of metabolic
disease in PCOS overweight patients compared
to myo-inositol supplementation alone

Nordio &Proietti, Eur Rev Med

MYO vs MYO+DCI

BMI: 27 kg/m?

Pharmacol Sci. 2012 Ml groupn = 24 MiOClgroup 1= 26
Characteristic Baseline Tl 1] Baseline Il 1

3. ay 6. ay 3. ay 6. ay
Jotalesosterong (ngld) 12419 {REFIAL 4149,y 04+10)] N4e102% ST ¢100%
Fee estoserone (ngd) 087011 (63 404 (24403 083404 OU£008% 025000
DHEAS (ug/d) R IER] 199 ¢ 23 RS ER 19417
SHBG (nmol) 9+ 1) £ 24° 0] 143416 184 []* 1§+ 2
Androstenediong (ng/d) ] INERRA 108 ¢ G 1554 |4¢ 194 4 |3*




IR, PKOS’lu kadinlarda siklhikla goériilen bir
durumdur (non-obezlerde %30-40,
obezlerde %80 bozulmus glikoz toleransi,
hiperinsulinemi)

Dunaiff, 197



e D-Chiro-inositol ilk olarak 1999°da obez
PCOS kadinlarda kullaniimis: %50
ovulasyon, androgenlerde dusus

Larner J, 1999

e 2002°de zayiIf PCOS’lularda benzer

etkiler bulunmus.
Iuorno MJ, 2002



e D-Chiro-inositol destegi ile glukoz
toleransi ve insulin duyarliliginda duzelme

izlenmistir.
Cheang K1, et al., 2008

e PCOS’da metformin ile D-Chiro-inositol 4

Baillargeon JE et al., 2004



Differential insulin response to myo-inositol administration in obese

polycystic ovary syndrome patients

Genazzani et al,, 2012

Al patients

PCOS

BMI>25 kg/ m?

8 hafta tedavi

MYO 2 g/gun, folik asit
200 pg/gun

N=42

Grup A n=15 (insiilin <12 pU/ml) O s imisuas S
Grup B n=27 (insulin >12 pU/ml)

Insulin uU/ml

Figure 1. Insulin response of polycystic ovary syndrome (PCOS) patients
(n = 42) to oral glucose load (OGTT) in baseline conditions ([]) and after 8
weeks of myo-inositol (MYO) administration (a). Mean + SEM. **p < 0.01.




Differential insulin response to myo-inositol administration in obese
polycystic ovary syndrome patients

Genazzani et al,, 2012

Insulin <12

oIR

a TN
o~ —*
=15 0 30 60 20 120 180 240

® i ns ﬁ I i n Time (minutes)

| —e— Baseline — /+— MYO-inositol ‘

Insulin uU/ml

e BMI

. L H Insulin > 12
—

e LH/FSH orani

Insulin ul/ml

30 60 90 120 180 240
Time (minutes)

‘ —=&— Baseline === MY O=inositol

Figure 2. Insulin response of polycystic ovary syndrome (PCOS) patients
with fasting insulin levels below 12 pU/ml (Group A, n = 12) (upper panel)
hnd above 12 pU/ml (Group B, n = 30) (lower panel) to oral glucose load
OGTT). Mean = SEM. “*p < 0.01.




Myo-inosito] administration positively affects hyperinsulinemia

and hormonal parameters in overweight patients with polycystic ovary

Syll dl‘O me Genazzani et al,, 2008

AUC of insulin

Randomize kontrollu ¢calisma
n=20, BMI=29 kg/m?

12 hafta takip suresi

A(n=10): MYO 2 g, Folik asit
200 pg/gun

e B(n=10):Folik asit 200 pg/gun

LH, PRL, test.
LH/FSH Anlaml azalma

20000

16000

[=
E
=
T
(9]
3
T -
S
-
=
3
7}
£
8]
=2
o

Controls

[0 Baseline B Under treatment

Oligoamenore, tedavi grubundaki
tum hastalarda duzelmis.



Metabolic and hormonal effects of myo-inositol
In women with polycystic ovary syndrome:

a double-blind trial Costantino et al,, 2009

Variable Myodnositol N = 23 PlaceboN=19 [P gift-kbr randomize

A 28215 11214 kontrollu calisma
Waist to hip ratio 0.88 002 0.87+0.02

BMI (kg/m2) 8103 3103 - .
l\ienslrfallnperiodl}'r ® MYO \VAS) fO“k asit

Free testosterone (ng/dl) 0.85+0.11 0.89+0.12

Androstenedione (ng/d) 267£19 271221 ® 12-16 hafta taki P

DHEAS (ug/dl) 366 + 47 384463

Total testosterone (ng/dl) 99.5+69 1168+ 14.7 —

[7 beta estradiol (pg/ml) 45£25 10£6.7 (n 4 2)

Sex hormone binding globulin (nmol/L) 1444186 147+ 145 .. .
Totalchoesteol (mgf) 210+ 104 uEEEE © MYO 4 g/gun, folik
Triglycerides (mg/dl) 195+202 166.+206 . .

[Slcomp (mg-2/dl-2) 280035 334048 asit 400 l“l’gl gun
Glucose AUC (mg/dl/min) 12409 + 686 12970 £ 802

Insulin AUC (uU/ml/min) §.549+1.149 §.903 1276 (n — 2 3)

Fasting insulin (uU/ml) 32541 308473

Fasting glucose (mg/dl) 87635 8494358 ® Folik asit 200 ug/gun
Systolic blood pressure (mmHg) 131+23 128413

Diastolic blood pressure (mmHg) 810 86+70 (n =1 9)




Metabolic and hormonal effects of myo-inositol
In women with polycystic ovary syndrome:

a double-blind trial Costantino et al,, 2009

Myo inositol group N = 23 Placebo group N =19 Pvalue
Characteristic for change
Baseline After treatment  Baseline After treatment comparison

Systolic blood pressure [31+2 127 +2 28 + 1 130+ 1 0.002
(mmHg)

Diastolic blood

pressure (mmHg) 88 + 1 82+3 86+7 90 £ 1

Triglycerides (mg/dl) 195+20 05+ 17 166 +21 48 +19

Total cholesterol (mg/dl) 210+ 10 71 11 195+7 204 +9

BMI (kg/m?) 228+03 229+03 225+03 224 0.1

Waist to hip ratio 0.88 +0.02 0.87 +0.02 0.87 +0.02 0.89 +0.01

Sistolik ve diastolik kan basinci, trigliserid ve
kolesterolde anlamli dusus




Metabolic and hormonal effects of myo-inositol

In women with polycystic ovary syndrome:

a double-blind trial Costantino et al,, 2009

Myo inositol group N = 23 Placebo group N = 19 Pvalue

for change
Baseline  After treatment ~ Baseline  After treatment comparison

Characteristic

Fasting insulin (uUfml) 3 +4 260+8 30847 38 47 0.20
Fasting glucose (mg/dl) 8§76+4 §l.6+4 849+6 884 0.12
Glucose AUC (mg/dV/min) 12409+686  10452+414  12970+802  12.992 +793 0.04 %%
[nsulin AUC (pg/ml/min) 854+1.149  5535+1792  B903+1276 0.1+1.162 0.03 %
[Slcomp (mg*/dl?) 280035 505059 323 +048 281054 <0.002**

Myo inositol group N = 23 Placebo groupN =19 Pvalue

for change
Baseline  After treatment  Baseline  After treatment comparison

Characteristic

Total testosterone (ng/dl) 99.5+7 348+43 [16.8 + 15 10975
Free testosterone (ng/dl) 0.85+0.11 0.24£0.03 0.89+0.12 085+0.13
DHEAS (pg /dl) 366 £47 188 + 24 384 +63 320 +£35
SHBG (nmol/l) 1444 £19 198 + 24 147 +4 163 £26
Androstenedione (ng/dl) 267+19 196 + 26 271 +21 306 +41
Progesterone peak value - 151+22 - 6.6+13

(ng/ml)* o **p<0.05

MYO ile insulin duyarlihgi
Glukoz toleransinda duzelme
Total ve serbest test {




Randomized, double blind placebo-controlled
trial: effects of Myo-inositol on ovarian function

and metabolic factors in women with PCOS

Gerli et al., 2007

Age (yr) 0
Menses per year 4
BMI (kg/m?) 18
WHR 0.90
LH (1Uiter) 0]
T (nmol/liter) 40
SHBG (nmolfiter) 3
Free androgen index 130
Fasting insulin (pUtm) 184
[nsulin AUC (GTT) M
Fusting glucose (nmolfier) 4486
Leptin {ng/ml) 93
Inhibin-B {pg/ml) $0

83309
31249
324371
087492
84117
1842
B35
(13159
I5.0-28
I50-278
478493
129456
0395

Mean

~ Inofolic®
Cls

11309
1657
315363
0.87-091
0997
1432
UA18
93118
32193
[60-222
477501
130472
§9-109

No. of pt‘tlit‘!l]f: plﬂ:luchn-(l'eulcd\ 47 {interle, 19: hirsuism. 22): myo-nositol-reated, 45 (infertile, 23: irsutism. 131 P v
are NS. Cls, Confidence intervals (95%), |

Gruplar benzer ort. yas: 29,
ort. BMI: 34 kg/ m?

Cift-kor randomize kontrollu calisma
PCOS (oligoamenore)

MYO vs folik asit , n=92

16 hafta takip

MYO 4 g/gun,

folik asit 400 pg/gun (n=45)

e Folik asit 400 ug/gun (n=47)

Sonucta, MYO :
e Over fonksiyonlari, ovulasyon

e Lipid profili uzerinde olumiu
etkili



Eiffecis of inosi] onh ovaiiaih funcition and nrigholic

ffxeionrs iih \Wommdh \With PCOS: a andioimized dodbre bilind

PReYO-COMNIV IR il

e Cift kor randomize
kontrollu calisma

e PCOS (oligomenore)
(n=283)

e <35 yas

e Inositol 2000 mg/gun
(n=136)

e Plasebo(n=147)

e Takip suresi 16 hafta

Gerli et al., 2003

Sonugclar:

e Ovulasyon %23 vs %13
(p<0.05)

e Kilo kaybi anlamli
Inositol grubunda

e HDL -c artisi inositol
grubunda anlamli

® Glisemik indekslerde 14
hafta sonunda anlamli
fark yok



The effect of a combination therapy with myo-inositol and a combined oral

contraceptive pill versus a combined oral contraceptive pill alone on metabolic,
endocrine, and clinical parameters in polycystic ovary syndrome

Minozzi et al., 2011

® Prospektif calisma

e PCOS (Rotterdam )

e <35 yas

® OKS vs OKS+MYO

® N=155

e OKS: EE 30 ug + gestoden 75 pug/gun
e MYO 4 g/gun, folik asit 400 ug/gun

e Sure: 12 ay



The effect of a combination therapy with myo-inositol and a combined oral
contraceptive pill versus a combined oral contraceptive pill alone on metabolic,
endocrine, and clinical parameters in polycystic ovary syndrome

Parameter

Group OC (n=173)

Minozzi et al., 2011

Group OCMYO (n=80)

Baseline

After 12 months

Baseline

After 12 months

Anthropometric parameters
Age, vears
BMI, 1':5:{-"rr12
Symptoms/hormonal parameters
Hirsutism score (modified Ferriman—Gallwey score)
Testosterone level, nmol/l
A level, nmol/l
Free androgen index
DHEAS level, ng/ml
SHBG level, nmol/
ILH level, IU/1
Insulin resistance
Fasting Insulin, mU/1
Fasting Glucose, mmol/l
Insulin resistance (HOMA-IR)
Lipid profile
Total cholesterol level, mmaol/l
HDL. cholesterol level, mmaol/l
LDL cholesterol level, mmol/l
Trglycerides level, mmol/l
ApoB level, mg/dl
Lp(a) level, mg/dl

29.4 + 4.
20.2 + 2.6

10.2 + 3.4
2.34 + 0.26
14.20 + 1.98
13.37 + 2.50
3167 + 543

17.5+ 2.3

205+ 2.5

8.1+ 2.3*
1.65 + 0.19%
10.78 + 1.74%
+ 1.98%

9.7 + 3.6
2.29 + 0.33
13.95 + 1.02
12.65 + 2.81
3210 + 487
18.1 + 1.9

7.1 + 0.9

4.84 + 0.89
1.45 + 0.717
2.28 + 0.81%F
1.95 + 0.78
80 + 32
30 + 23

OKS+MYO alan grupta androgenlerde anlamli azalma mevcut, ancak her iki
grupta da androgenler diismiis. OKS+MYO alan grupta IR ve lipid profilinde
anlaml iyilesme var. Kombine tedavi daha etkili.




PCOS’da Myoinositol ile
Metabolik ve Hormonal Profil

e | H seviyeleri
e LH/FSH orani

® [estosteron

\



PCOS’da Myoinositol ile
Metabolik ve Hormonal Profil

® Glukoz toleransinda duzelme
e Insiilin rezistansi

e Hiperandrojenizm

e Hirsutizm ve akne
e Ovulasyon sikligi artiyor



PCOS’da Metabolik ve Hormonal
Problemlerde Myoinositol

e 2-4 g/gun ile yan etki bildiriimemis.

® 4 g/gun ile semptomlarda duzelme
gorulmus



The role of inositol supplementation In
patients with polycystic ovary syndrome,

with insulin resistance, undergoing the
low-dose gonadotropin ovulation
induction regimen

® Prospektif calisma
e Insiilin ve CC resistant PCOS (h=30)
e Gonadotropin Ol (Low dose step-down)

e Inositol (1500 mg/giin)

Morgante G, et al. Fertil Steril 2011



Euglycemic patients

: 2

MNormal epimerase activity
MNormal DCI1/MWMI ratio

Insulin resistance and epimerase
Chiu et al., Hum Reprod, 2002

@ O MNormal Wistar

GK Type I Diabetic

Epimerase Activity

““@' . BBRC

Both myo-inositol to chiro-inositol epimerase activities and
chiro-inositol to myo-inositol ratios are decreased in tissues of GK
type 2 diabetic rats compared to Wistar controls

e o @

Epimerase Activity a
% conversion

Fie-hwa Sun,” Dooglas B. Heimark,” Thang Mguvegen,” Jerry L. .'\;a-.ila.':._"

and Joseph Lammer™*




Does ovary need D-chiro-inositol?

Rosalbino & Raffone, J Ovarian Res, 2012

Placebo Placebo

DT 3040
DCT 60
DCI 1200
DCI 2400

DCT 300
DCT 6040
DCT 1200
DCT 2400
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Figure 1 Effects of DCI (300, 600, 2400 mg) on number of Figure 3 Effects of DCI (300, 600, 2400 mg) on number of
immature oocytes. Data are expressed as mean + SD. Number of embryo grade I. Data are expressed as mean = 5D. Number of
immature oocytes increases after DCI administration. *, P <0.05 vs embryo grade | decreases after DCl administration. **, P <001 vs.

placebo;*, P <0001 vs. placebo (n=10-11 per group). placebo, ***, P <0.001 vs. placebo (n=10-11 per group).

DCI dozu arttikga kullanilan rFSH ve immatur oosit artiyor. P<0.05
Plasebo grubunda MIl oosit ve grade1 embryo sayisi fazla. P<0.05




Myoinosito

e Ovaryan dokuda
onemli

e Yuksek Myoinositol
seviyeleri iyl kalitede
ve matur oositler ile
korele.

e Egzojen FSH’a
verilen cevabi artirir.

D-Chiro Inositol

e Glikojen sentezini
indukler.

® Yuksek D-Chiro inositol
seviyeleri sadece
glikojen depolayan
organlarda

e Egzojen FSH’a verilen
cevabi degistirmez.



o IR- Inositol Yetmezligi

e Intraselliiler inositol yetmezligi, hiicrenin
insuline yanitsiz kalmasina neden olur.

e Metabolizma bu durumu, artmis insulin
direnci olarak yorumlar ve salgiladigi
insulin miktarini artirir - hiperinsulinemi
olur.



Ol - Myoinositol

e Ovaryan dokuda onemli

® Yuksek myoinositol seviyeleri iyi
kalitede ve matur oositler ile korele

e Bu durum ekzojen FSH’ya verilen cevabi
artirir.



The D-chiro-inositol paradox in the ovary

Carlomango et al,, Fertil Steril , 2011

U e PCOS tedavisinde
IR, ithas noeffecta ovaran el IR azaltmak i¢in D-
Chiro-inositol
yararli olsada
overde etkisi
yoktur.




