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Insiilin Rezistansi (IR) Tanimi

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

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

Karaciger Kas

-

s

Ty

Hepatik
Glukoz T Glukoz
kullanimi

Uretimi

Insiilin

Pankreas



PCOS - IR Gostergesi Olabilecek

Tetkikler
e Anamnez
¢ Alile hikayesi
o DM / Premature KVH icin aile hikayesi
e Muayene
+ BMI

» Bel cevresi > 88 cm
o Acantosis nigricans
¢ Kan basinci

e Lab
o SHBG
o 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

s Aclik glukoz / insiilin orani | 45v—> IR
» Homeostatik modeller: HOMA, QUICKI

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

22,5

HOMA-IR =

Aclik serum insulini (ulU/ml) x Aclik serum glukoz (mg/dl)
405

HOMA-IR =

2,7-3,2 > IR

e Aclik insulin seviyeleri | 20-30 plU/ml - IR
» SHBG seviyeleri | { >R

e Orta e Kompleks
e OGTT ¢ Euglisemik test

e FSIGT - Frequently sampled intravenous
glucose tolerance test
Speroff, 2010



Insiilin Rezistansi (IR) — Tani

e Klinik pratikte kullanilan: HOMA formulu

Aclik serum insulini (WlU/ml) x Ac¢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)



Insiilin Rezistansinin Nedenleri

e 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
o Sinyal iletiminde gorevli proteinlerin bozukluklari



Genetik faktorler Cevresel faktorler
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Hipertansiyon PKOS

non obez %40
v v obez %80

Dislipidemi | Ateroskleroz

T2DM



PKOS, BGT Igin Tarama Gereken
Durumliar

e Tarama gereken durumlar:
o Anovulasyonla birlikte olan hiperandrojenizm
s Acanthosis nigricans
o Obesite (BMI >30 kg/m?) (Asya pop. >25 kg/m?)
¢ Aile hikayesinde T2DM veya GDM olanlar

Fauser, Fertil Steril, 2012



Acantosis nigricans:
IR Semptomu




PKOS ve Infertilite

Ovulasyon

l, —> Kotu oosit kalitesi
Fertilizasyon

‘l, > Endometrial anormallikler
Implantasyon

l > Hiperinsulineminin etkileri
Fetal viabilite

l' ) Gestasyonel diyabet ve

hipertansiyonun etkileri
Saglikli canli dogum

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;

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

e Gerekli kosullarda klinik hedeflere ulagsmak
amaciyla ila¢ tedavisi



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
¢ Metformin (Glucophage, Glifor, Glukofen)

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

(Periferal dokularin insiline duyarlihgini artirirlar, insulin seviyeleri
duser)



Inositol

e B vitamini grubunun uyesi ve hucre membrani
komponentidir.

9 formu vardir.
e Myo-inositol (MYO) ve D-Chiro-inositol (DCI),
9 izomerden ikisidir. Vucutta farkli sekillerde calisir.
e Plazmada MYO/ DCI’'nin fizyolojik konsantrasyonu:
40/1

|
Myo-inositol MD-Chiro-inositol
\

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 dokusunda

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

e Vucut tarafindan deyapI

Gllk_oz rr\ete?bollllzmasmln 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)

4

Fizyolojik insulin reseptor aktivitesi ile
serum glukozu seviyesini azaltir.

Nordio & Proietti, 2012



MYO-DCI’nin Onemi

myo 40 : 1‘@

Insiilin reseptoriine baglandiginda;

o) 2L T }
~ Myo-inozitol

» glukozun hucre icine
girmesini saglar.

2 = —

» hucre icine alinan glukozun,
glikojen olarak depolanmasini
saglar.

DCi Glukoz

pa

Glikojen

Huang LC, J Endocrinol 1993




Farkli Dokularda MYO-DCI

Fizyolojik oranlar her doku icin farkl Larner, J Int Experimental Diab Res 2002




Epimeraz aktivitesi, PCO theca hucrelerinde
normal kontrollere gore 3 kat daha yuksektir
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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

PCOS’da overlerde
artmiS  MYOINOSITOL M) D-Chiro-inositol

konversiyonu ile dokuda myoinositol
tukenir.

PCOS oosit kalitesinde bozulma

Carlomagno G, et al, Fertil Steril 2011



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

Monmal

Fig. 1 Myo-inositel to chirg-imositod ratips
Drata podnts for POOE and Mommals shown m scater plof
with mesn = 5E shown 2 honzonsal bars, *. p =0 QUi w2
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



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/l 30 umol/l

N=32 N=21
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

Chui et al., Human Reprod, 2002

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



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.



PCOS, IR ve Inositol

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

e Hiperglisemi ve diyabet, inositol
salgilanmasinda bozulma ile i1liskili
bulunmustur.

¢ IR’nIn, epimeraz aktivitesini farkl
dokularda, farkli sekilde degistirdigi

saptanmistir. |
Baillargeon JR et al.,, 2008, 2010, 2011



PKOS ve Insiilin Rezistansinda (IR)
MYO/DCI Orani

e Hiicresel glikoz
aliminda azalma? e Ovaryan
e Oosit kalite ve fon!(s:iyonsﬁzerine
maturitesinde azalma? etkisi yok
KARACIGER VE
GLIKOJEN DEPOLAYAN : _ e 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

e Hiicresel glikoz aliminin
restore edilmesi

e Oosit kalitesi ve
maturitesinin iyilestirilmesi

KARACIGER VE
GLiKOJEN DEPOLAYAN

¢ Glikozdan glikojene
DOKULAR

donisiimiin restorasyonu

' ¢ Glikoz toleransi ve insiilin
duyarliliginda 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



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 |
| SINCE NOT PERTAINING  [*

21 TRIALS SCREENED

o 15 EXCLUDED SINCE NOT RCTs

X
65 RCTs ELIGIBLE

L
& r 1y
4 EVALUATED THE 5 capind 1 | 1EVALUATED THE OVARIAN
| EVALUATED THE EFFECT OF
ADMINISTRATION OF MYO ON THE FUNCTION IMPROVEMENT
HORMONAL PARAMETERS | [ MYOONOQOCYTE QUALITY




Ovulasyon Indiiksiyonu-
Myoinositol

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

Papaleo, 2009 %66 %25
(n=12)
Papaleo, 2007 %72 %40
(n=25)
Papaleo, 2008 %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 Myo-inositol 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
Patient age (y) 3HE=25
UMI‘,kQ.“ﬂ‘.:" el2+14
HOMA 2.86 = 0.28
Day 3 FSH WL 66=14
Day 3 LH (UA) 8913
PRL {ng/mi.) 167 =27
17-0MP (ng/mlL) 098 +0.15
DHEAS fua'dl) 126 +287

15
3189 =26
203 =14
288 =029
be=1
83= 11
157 =32
1.086 = 0.16
£0.2 = 321

Ovudation induction
Numbear of follicies 15 mm in i@ medsy
Number of follicles =18 mm in diameter
Paak £, lavels on day of hCG agministration (pg/mil)
Cancetiation rate { %)

35+12
20+09
955 = 342

B/15 (<0%)
2/15 (13.3%)

21 =05

1.1=05

441 = 0%
0

15 B33.35%)

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-ESH for

ovulation induction 1 PCOY women

Raffone E, et al., Gynecol Endocrinol, 2010

Age (vears)

BMI

WHR

Duration of Infertility
FSH (mIU/ml)

LH (mlU/ml)

TSH (yU/ml)

PRL (ng/ml)

E- (pg/ml)

P (ng/ml)

17-OHP (ug/l)

T (ng/ml)

A (ng/ml)

DHEAS (ng/ml)
SHEG (nmolf1)
Fasting glucose (mg/dl)
Fasting insulin (uU/ml)

Medormin

207+ 6
249 + 2.7
0.90 + 0.4
20.1 +£3.5
75+ 1.8
0.1+21
204+03
87+25
380 +9.5
0.8+ 0.6

1B +0.35

09405
14+04

2.721 + 435

27.04+ 6.4

775 £ 10.5

203 +45

Myo-inosito]

29,1 +5.6
25+ 2.1

088 +0.3

1.8 +04

2,456 4 480
272+ 5.6
80.1 + 89
212+ 48

p

0.67
(.84
0.62
0.25
0.65
0.1

0.35
0.15
0.15
0.32
0.28
0.11
0.10
0.35
0.75
0.53
0.40

Randomize kontrollu
calisma

PCOS (Rotterdam )
Anovulatuar

<35 yas

MYO vs Metformin
N=120

MYO 4 g/gun, folik asit
400 mg/gun

Metformin 1500 mg/gun



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

ation induction 1n PCOY women
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IVF’de Myo-inositol

Yas 35
BMI 26

Sure Siklusta
Doz(g/gun) 4

Oosit # NS

MiII # NS
GVoosit # *

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

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

e Daha az gonadotropin
e Daha dusuk E2




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)




Does ovary need D-chiro-inositol?

Rosalbino & Raffone, J Ovarian Res, 2012

e Prospektif ® 5 grup, plasebo vs D-
randomize calisma Chiroinositol (300, 600,

e PCOS (Rotterdam) 1200, 2400 mg/gun)

® <40 yas, n:54 e 8 hafta sonra IVF
e BMI<30 kg/m? e Long protokol
e HOMA <3.2 e Baglangi¢ dozu

150 1U/giin



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 karsilastirildi.

A B C D

PLACEBO bci3oomg) (DCI600MG) (DCI1200mg) (DCI2400mg)

899+252 920+246 9.13 + 2.99 WW
V O — R —
U rFSH administered 2239 7+ 18155 2379 1+ 353.80 2305 9 + 150.18 2368 5 + 235.77* 2933 0.4 219. so**

——
17B-E2 1) level
B-E2 (pg/mi) levels |\ o 60 . 1118.43[1443.43 + 1087.43 1350.06 + 513.04 [1530.85 433,17 1190-24 2 253.21
at hCG administration

Stimulatinnna 114+12 121+099 125+121 129+1 10 ** 138+087**

Nofeancelledeycles | 1 | 1 | o 0 | 7~
*, P < 0.05 vs placebo, **, P < 0.01 vs placebo -

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



Fizyolojik Oranda (40/1)
MYO ve DCI Kombinasyonu

|
SINERJIK AKTIVITE ‘

" MYO+D-CHRO

RCT SONUGLARI:
n=5o| "KOS (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+DCI

Ml group MI+DCl group
n=24 n=26

Characteristic Baseline Baseline

Talal Ietoiinmene 07/ 72419.3 i iyt L0 F
i)

Fresianonacos ing/] | o 870 1] n&Eh+0.44

OHEAS 32T
L]

SRDE 148420
[ [atanid Py

Ay rosponediens [Agdl) 21414

RREEA e Dbl eapiandr i ternne SR Seu eprmmnad ding glinlngdos
o RN, dea et lassling " ", e 000 reepREl Baaetine

e Her iki grupta da ovaryan fonksiyonda iyilesme

e Reguler ovulatuar menses

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  gy. 27 gm

Nordio &Proietti, Eur Rev Med

Pharmacol Sci. 2012 M groupn =24 MI+DCl group = 26
Characteristic Baseline Tl 1 Baseline Tl 12
3. ay 6. ay 3. ay 6. ay

Fusing msulin (Uml) 123431 1743 904 19% 154 101 4 2% Y1¢ LI
Insulin AUC {yg/dUn) 7184309 12386 £ 647 Byl £ 46" 3832 730 WIEMTE | b4
Fasting elucose (me/dl) %lz]ld 9324 109 002 [0 Y48t 11 WRER AT I L1 53 i
COlucose AUC (mg/dlmn) 01041057 160+ 4] |58 #4014 0+668 \ 13585154 /10690513
HOMA-IR J4t]] 1] |y£ L% AEIN | 840121 3028

MI group: 2 g/gun myoinositol Fizyolojik

plazma orani

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




PCOS’da Myoinositol / DCI ile
Metabolik ve Hormonal Profil

Glukoz toleransinda duzelme

L 4

Insiilin rezistansi
Hiperandrojenizm
Hirsutizm ve akne

Ovulasyon sikligi .

--J - =



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

e DClile karsilastirildiginda
oosit ve embriyo kalitesini
artirir?

e |VF sikluslari boyunca
kullanilan rFSH miktarini

azaltir!
KARACIGER VE +

GLIKOJEN DEPO .
DOKULARI ¢ |Inslilin rezistan obez PKOS

kadinlarda dokularin
insiiline duyarhiligini artirir2

1Ccarlomagno 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



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.



Eurcpean 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)
T Fertilization rate

PInsulin Sensitivity
(L-HOMA-IR, L Glycemia, L insulinemia )

J Total and LDL-cholesterol

™ HDL-cholesterol

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

™ sperm motility and
mitochondrial membrane

‘ potential in vitro
. (Condorelli et al, 2012 et 2011)




Sonug / Ozet

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

e Myo-inositol + D-Chiro-inositol ise; BMI
>25 olan PKOS hastalarinda MYO ve DCI
birlikteliginde metabolik ve hormonal

parametreleri lyilestirmek amaciyla
onerilmektedir.









MYO vs MYO+DCI

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 group = 24 Mi#DCl group = 26
Characteristic Baseline I 1l Bascline Il 1l
3. ay 6. ay 3. ay 6. ay
ot estosterone () I2e 9. K53 PALI  EY A ARG M 5.3 VA E
e s ) O£00 06e00F 00 0804 04008 (200
DHEAS (ugd) i 4)] 4] 954 30 i) T4 30 Ml
SHBG (nmol) EUEA )+ 4 AN B 14 17° 152 1

Androstenedone (ne/d) Ultld B8] 10 £ 0¥ 3415 54 |48 044 154




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

Dunaiff, 1997



Myoinositol

e Ovaryan dokuda
onemli

e Yuksek Myoinositol
seviyeleri iyi 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.



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

Larner J, 1999

e 2002°de zayif 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 #*

Baillargeon JE et al., 2004



Differential insulin response to myo-inositol administration in obese

polycystic ovary syndrome patients

Genazzani et al,, 2012

e PCOS

e BMI>25 kg/ m?

e 8 hafta tedavi

e MYO 2 g/gun, folik asit
200 ug/gun

e N=42 - 3 -

e Grup A n=15 (insiilin <12 pU/ml) Y

e Grup B n=27 (insulin >12 pU/ml)

Insulin u/mi

Figure 1. Insulin response of polycystic ovary syndrome (PCOS) patients
(n=42) to oral glucose load (OG [1]1:11' lHE!lI'lt' onditions ((J) and after 8
weeks of myo-inositol (MYO) administration (a). Mean + SEM. **p < n:rl




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

Genazzani et al,, 2012
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Myo-inosito] administration positively affects hyperinsulinemia

and hormonal parameters in overweight patients with polycystic ovary

S}’Ildl‘ﬂ Imne Genazzani et al,, 2008

AUC of insulin e Randomize kontrollu calisma

e n=20, BMI=29 kg/m?

e 12 hafta takip suresi

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

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

LH, PRL, test.
LH/FSH } Anlamli azalma

20000

16000

12000

AUC insulin ul/ml x 240 min

Caontrols

[ Basaline B Lindar (reatmen

Oligoamenore, tedavi grubundaki
tum hastalarda duzelmis.



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

a double-blind trial

Variable

Myo-inositol N = 23

PlacechoN=19

Age
Waist fo hip ratio
BMI (kg/m2)

B8+135
(.88 £0.02
28403

01+14
087002
05+03

Menstrual period/yr

Free testosterone (ng/dl)
Androstenedione (ng/dl)
DHEAS (ug/dl)

Total testosterone (ng/dl)

|7 beta estradiol (pg/ml)

Sex hormone binding globulin (nmol/L)
Total cholesterol (mg/1)
Triglycerides (mg/dl)

[Slcomp (mg-2/d!-2)

Glucose AUC (mg/dU/min)
Insulin AUC (pUfml/min)
Fasting insulin (pUfml)

Fasting glucose (mg/dl)

Systolic hlood pressure (mmHy)
Diastolic blood pressure (mmHp)

i+l
085011
267+19
36647
005469
5425
[444+186
210104

180+033
12,400 + 686
8549+ 149
125:4]
§76+335
131£23

88+ 1.0

3]
0894012
271 £21
8L 463
11684147
M+6.7
|47+ 143
1054735
166 +20.6
313+048
12070+ 82
8903+ 1.276
08473
£4U+358
[R+13

86270

Costantino et al., 2009

e Cift-kor randomize
kontrollu calisma

e MYO vs folik asit

e 12-16 hafta takip
(n=42)

e MYO 4 g/gun, folik
asit 400 ug/gun
(n=23)

e Folik asit 200 pg/gun
(n=19)




Metabolic and hormonal effects of myo-inositol
In women with polycystic ovary syndrome:
a double-blind trial

Costantino et al., 2009

Pvalue
for change
After treatment comparison

Myo inositol group N = 23 Placebo group N = 19

Characteristic

Baseline After treatment Baseline

Systolic blood pressure 131 £2 12742 |28+ 1 130 = 1 0.002

(mmHg)
Diastolic blood

pressure (mmHg)
Triglycerides (me/dl)
Total cholesterol (mg/dl)
BMI (kp/m?)

Waist to hip ratio

88 + |
105+ 20
210+ 10
228+03
(.88 + 0.02

82+3

95+ 17
71+ 11
220+03
0.87+0.02

R6+7
l66+21
195+7

225+03

0.87 £ 0.02

00 + |
[48 + 19
204 +9
224+0.1
(.89 + 0.01

0.001

0.001
0.001

NS
NS

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
Characteristic for change

Baseline  After treatment ~ Baseline  After treatment comparison

Fasting insulin (uU/m) 3144 2648 087 020
Fasting glucose (mg/dl) §16+4 81.6+4 84916 0.12
Glucose AUC (mg/dl/min) 12409686 104522414 12970802 28 y3 0.4 **
[nsulin AUC (pg/mlfmin) 834+ 1140 5535+1792  BO03+1.276 0.03**
[Slcomp (mg~/dl) 280£035 305059 323+048 281£0.M <002 **

Mye inositel group N = 23 Macedo group N = 19 Pualue

for change
Basaline  After treaxment  Baseline  Affer frestment  comparizan

Characteristic

Tokah testomternne | o) UATY. 48 ed} [1hE |5 R+ 7.3 [ P > >
Frow ieshaklos -|-?-.:.,_--._|:. ESE Tl i = R N as =001 Wiy **
DHEAS (g idli Y6 & 47 $eM Wl 2 63 120 ¢ 1

SHEG (neel) bbd & |4 |98 = 24 ) =4

dndiaeodion (apidli 267 2] Iy = 2

Proecsderone peak vadue H B

|.:"'_ i |

MYO ile insulin duyarlihigi
Glukoz toleransinda duzelme
Total ve serbest test 4




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

and metabolic factors in women with PCOS
Gerli et al, 2007

Moo " © Cift-kor randomize kontrollu caligsma
Mean (s Mean Cls | ® PCOS (oligoamenore)
:114&('};‘[] "3 15309 0 uerml © MYO vs folik asit , n=92
fenss e yar 1 3249 17 3657 .
B g i N4 i 115365 e 16 hafta taklp
WHR 090 08749 089 087001 .
'[fmmﬁ?m | 8117 83 0997 e MYO 4 g/ gun,
(nmol/liter) 40 1842 13 2432 = ' s
SHBG (imallicr 74 1S 19.; 4;:13 folik asit 400 pg/gun (n=45)

F'ree androgen index 136 113159 0.6 93118 . : T

Fasting insulin (uUjml) 84 150-21.8 6.3 I].Z-l‘).j o FOI I k as It 400 l»lglg 11 (n =47)
[nsulin AUC (GTT) e [80-278 191 161-22

Fasting glucose (nmolliter) 186 478493 49 4775

Leptin {ng/ml) 13 129456 0.1 U472

Inhibin-B (pg/ml) §0 6545 9 89-109

No. of patients: lacebertreated, 47 (nfetile, 19; birsutism, 22): myo-fnositol-treated, 45 (infertil, 23; hirutism, |3
are NS. Cls, Confidence intervals (95%),

). P values

Sonucta, MYO :

Gruplar benzer ort. yas: 29, e Over fonksiyonlari, ovulasyon
ort. BMI: 34 kg/ m? e Lipid profili iizerinde olumlu

etkili



Effects of inositel on ovarian function and metabolic

mmmmmammm
“ ied trial.

Gerli et al, 2003

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

Sonuclar:

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

e Kilo kaybi anlamli
inositol grubunda

e HDL-c artisi inositol
grubunda anlamli

e 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

e OKS vs OKS+MYO

® =155

e OKS: EE 30 ug + gestoden 75 pg/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
Minozzi et al., 2011

Grroup O (n="715] Cioup CHOMYOD [n=50

Parunienes Buseline Afber 12 months Baveline Afyer 12 months

Anthropometne REmneeTs
Age, Venrs
BMI kgim®
Symptonsorsnonal paraneters
Hirsutivm score [maditied Ferviman-Calheey soore) 4 H.1 & 2.3 74306
Periostermone level, ol 1.63 & 19" 2.29 490,317
A Jeveld, mimalll i 10, TH &= 7,73 1405 4 1.02
Firee andnapen index 3374 25 2.2 ¥ ) .9R" 1265 & 2.41
DHEAS level, ng/ml + 2756 £ 47R" 3210 4 487
SHEG level, nmold | ki By L 7.4 ¢ 140" 2 l+ 19
LH leved, TUHI - 2 T (- 3.7 T i1 =0
IEastElar e ista
F;:.-!m.;._' Insuling mTi 2343, 121 % 3.5
Fuosttige Crlvopse, mumol/l 0 4 1
Imsubin fesistunce (FIOMA-TR] 2.7 2
Laped porerhlie
Tunl choleateral level, mmal] 5.1% 1.2 &7 4 (2y LE4 b OE
HIDL chobesterol level, mmol] 1214 Lol BN = E02 Ho+ {143 L .4% -+ 071"
LML cholescero] level, mumold 291 4 3.05 4 O Z.37 z Z.28 4 081"
Toghoerides level, mmol'] A5 4 P T AL 0LaT U5 0. 78
ApaB level, mgill 285 421 Qf &= 21 Hi =+ 27 £ 32
Lpla) level, mg'dl 28412 24 26 &2 3 4 23

1
T
.5

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 LH seviyeleri
e LH/FSH orani
® [Testosteron

\



PCOS’da Myoinositol ile
Metabolik ve Hormonal Profil

® Glukoz toleransinda duzelme

L 4

e Insiilin rezistansi
e Hiperandrojenizm
e Hirsutizm ve akne

e Ovulasyon sikligr .

--J - =



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

e 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

g

Normal epimerase activity
Normal DCI/MI ratio

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

O Normal Wistar

GK Type I Diabetic

€3
<£
3
i;‘

lpimerme Activity
=

BBRC

Both myvo-inositol to chiro-inositol epimernse nctivities and
chiro=inositol to myo-inositol ratios are decreased in tissues of GK
type 2 dinbetic rats compared to Wistar controls

Epimarana Activity o

el Suer,” Dhovgeing B HenmoorR”™ Thoree ™ givgon lorry L. Dudlor
anil Jessepds L™ ™




Does ovary need D-chiro-inositol?

Rosalbino & Raffone, J Ovarian Res, 2012
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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. Dasa are exprEssed as mean+ D). Mumber of Embr}“ﬂ gral:lE l. Data are Expresseq as medn= SO, Number of
immature oocoytes increases aier DO administraton, =, F <005 vs gmbryo grade | decreases after DO administration. **, P <00 vs

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

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




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

dough DCT i sefuln thereament of COSpatents freduc

IR, 1t has mo effect f ovartan Jevel,

Carlomango et al,, Fertil Steril , 2011

PCOS tedavisinde
IR azaltmak icin D-
Chiro-inositol
yararli olsada
overde etkisi

o] (18] ¢



