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Relative hazard of a first pregnancy
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Ovary
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Melatonin&Follicular Fluid

TABLE 1

Melatonin, P, T, and E> concentrations in large and small follicles of humans.

Melatonin and the ovary: physiological and
pathophysiological implications

Hiroshi Tanwra, MO, PRD_™" Yasuwhiko Nakamura, MDD, PhD_5 Abmet Kordmaz, MD_*
Lucien € Manchester PhoD_* Dun-Xian Tan, M.D., Ph.D.* Northivo Suging, MD_ PhD."
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* Deprartmee il of Celluler snd 5w octurz] Biokegy, University of Texss Health Science Center 21 San Antkomo, San Anlonio, Texss;
" Depanment of Qe rics and Gynecology, Yamspuch University Graduste School of Medicine, Uhe; and © Depaniment of

Oswetnics and Oynecodogy, Yamsguch Jrand Medical Center, Holw, Japan

Fertility and Sterility® Vol 92, No. 1, July 2009 001502 82/09/$36.00
Copyright 2009 American Society for Reproductive Medicine, Publishad by Elsavier Inc. doi 101016/ fertnstert. 2008 05 016

Follicle size Melatonin (pg/mL) P (ug/mL) T (ng/mL) E- (ng/mL)
Large follicles (=18 mm) 123 + 39 10.3 £ 0.7 52+ 0.5 512 + 39
Small follicles (<10 mm) 54 + 112 3.3+0.7° 7.5 +0.8° 299 + 30°

ap< 05.
bp- 05.
°pP<.05.

Note: Data are the mean = SEM of 18 patients.
All significance values are as compared with large follicles.

From Nakamura et al. (22).

Tamura. Melatonin and the ovary. Fertil Steril 2008.




Melatonin

Melatonin is a hormone
secreted by the pineal
gland in the brain. It
helps to regulate other
hormones and
maintains the body's
circadian rhythm



Melatonin Synthesis
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Melatonin and Puberty

Before the age of 10
nocturnal melatonin
levels are too high and
inhibit pitutary GnRH
secretion.

Children with delayed
puberty have higher
nocturnal melatonin
levels.
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Number of follicles

Melatonin

Number of follicles

100

50
25

= ==  Proportion of poor quality oocytes
107 1
Optimal
fertili Declining
1054 kés fertilit End of
\ FM:XS fertilit Mempmsﬂ
b
105 \ Irreqular~
cles
104 L N i
- \ 475
”~
107+ / h T
] -
1n2 L L] T L L]
0 10 20 30 40 50 60
Age (years)
1801 5-10 years
160 - 15 - 35 years
140 35- 50 years
= 50 - 60 years
E 120 z
on
60 - 70 yea
= 100 e
g 80+ over 70 years
=
@ 609
=
404
201 e ——————
0 T T T T T T T T T T T T T
08 10 12 14 16 48 20 22 24 02 04 06 08

hours

Proportion of poor quality oocytes (%)

Relative hazard of a first pregnancy

Melatonin (pg/ml)

1:00+
090
0-80+
0-70-

140
120
100

80 [T

60
40

20 / minimal melatonin.

Puberty occurs as

W melatonin declines.

Melatonin conrinues
to decline in roiddle age.

Melatonin peaks

in early childhood. Eildee people presiss

negligible amounts of
melatonin.

Newborns produce

Age of woman

10 20 30 40 50 60 70
Age (years)
_—Pregnancy regardiess
of outcome
Prognancy fresultng .. .,
inhealty chig——" "
T L] I I ¥
20 25 30 35 40



Oxidative stress and
Oocyte quality

J. Pineal Res. 2008, 44:280-287 © 2007 The Authors

. o Journal compilation © 2007 Blackwell Munksgaard
Do0i:10.1111/j.1600-079X.2007.00524.x Journal of Pineal Research

Oxidative stress impairs oocyte quality and melatonin protects
oocytes from free radical damage and improves fertilization rate

Mature oocytes (%)
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In poor quality oocyte high levels of lipids peroxidation are
significantly reduce by melatonin administration



Melatonin and fertilization

Rate

Table 1. Effects of melatonin treatment on clinical outcome of
IVF-ET

Melatonin No melatonin
treatment treatment
56 cycles 59 cycles
Fertilization rate in 20.2 £ 19.0% 209 = 16.5%
previous IVF-ET cycle
Fertilization rate 50.0 + 38.0% * 228 + 19.0%
Pregnancy rate 11/56 (19.6%) 6/59 (10.2%)

IVF-ET, in vitro fertilization and embryo transfer.

Values are mean = S.E.M.

*P < 0.01 compared with the previous IVF-ET cycle (Mann—
Whitney U-test).

} Melatonin syntesis

Serotonin
e

:

P, E production follicle growth

Granulosa cell proliferation |

G o Anticoidant
A o
P\, Antiapoptotic effest (50D.GPw,CAT

Melatonin) //\ROS
- @

Theca cells
Granulosa cells

Basemenl membrane



MELATONIN AND THE
PATHOPHYSIOLOGY OF
PREGNANCY

150 4

-l
o=
=

n
=
1

Serum melatonin levels (pg/mil)

D- |_.I'.l'r T T T T T
<24 24-28 28-32 32-386 36<

Non-pregnancy Weeks of gestation (weeks) Puerperium



Pre-eclampsia

Preeclampsia affects about 7% of all pregnancies.

It Is characterized by severe complications to
both mother and fetus.

Pre-eclampsia is a condition of elevated oxidative
stress with high free radical generation and
reduced antioxidants. The placenta is believed to
be a major source of free radicals and lipid
peroxidation products that are transported to
distant sites, leading to systemic oxidative stress
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Human Reproduction Vol.17, No.6 pp. 1591-1596, 2002

u
M yo - I n 0 S I I 0 I & I c Follicular fluid and serum concentrations of myo-inositol in

1y T.Y.Chiu'?, Michael S.Rogers
L.P.Cheung'

!, Eric L.I
and Christopher J.Haines!

ine M.Briton-Jones',

patients undergoing IVEF: relationship with oocyte quality
Fluid

File Edit View Document Comments Forms Tools Advanced

IDepartment of Obstetrics and Gynascology and Department of Chemical Pathology, Faculty of Medicine. The Chinese University
of Hong Kong, Shatin, Hong Kong SAR. China

9 ionship with cocyte
ndow Help x

&) Croste - L) Combine - &) Colaboraie - @) Secure - # Sion~ (B Forme - i Mutinedia - (5P Comment -

The association between
concentration of Ml with
FF volume, E2 and better

L = CID e ® : s N o @ 200% - =P =

Myo-inositol and oocyt™=

Table I. Cycle characteristics in the two groups of patients defined by oocyte maturity and fertilization®

unfertilized oocytes.

21,587x27,93 cm <

PFrom the first HMG injection to the day of human chorionic gonadotrophin

File Edt View Document Comments Fopns Tools Advanced Window Helo

) et E: Combine « &y Colaborate - (5] Secre~ ' Sign - [E] Forms ~ [y Mutimedia = 7 Commen: -

B0 %

| &

® ®

130% - = o

Group A Group B P value
- development of the
Age (years) 33.8 = 3.5 (25—42) 34.4 = 4.3 (25-42)
FF volume (ml) 4.7 = 1.4 (2.5-8.0) 3.9 = 1.0 (2.0-6.0) t t th t
No. of oocytes 38 22 oocy es Sugges S a
Days of stimulation® 9.0 = 2.1 (5—-17) 8.8 = 2.8 (6-17)
No. of HMG ampoules 31.8 = 10.7 (15-62) 34.3 = 13.8 (16-62) H H
B MG e S, LI higher levels of Ml in the
Estradiol level (Day 0) 1.4 = 0.8 (0.2-3.0) 1.6 = 0.8 (0.6-3.0)
Values are means = SD: NS = not statistically significant. Values in parentheses are range. F F may be re Iated to th e
AGroup A = follicles containing mature and fertilized oocytes. Group B = follicles containing immature and

well being of the follicle

a
W Folicalr d7 s¢ ng
Fl: it Vew Doament Comvents

- - - -
o ofmoi ol w5\ ewenglFi G ip he fe o ol BB, Mobe katPo

m: Joos Advnced Window Hep

4

From the first HMG injection to the day of human chorione gonadotrophin e "From the frst HNG ineetin o the day of s cherionc gonadozplin B
s
B [ . - &
o ks Table I1. Corcentrations of myc-incsitol measured in follicular flvid and 9 Tabde 1L Coialeaticns o iyo-1icsiol messured in follcala id s
serum Seum
8 oo s oo
Group A* Group B* Povalue Group A* Group B* Povalue
7 o 7 o =
= y . Fallicular fluid = ° 00 Follicular flud i .
E 38 b) E n 3 2
E X © coea o
e ® N AN MI (umoll) 356+ 3.1 30739 <0005 ° e MI (umolr) 35631 307 +39 <0005
3 (30.641.5) (24.9-369) 3 (30.6-415) 249-369)
25 oo m o o 25 ao @ o o 3
B Serum 4 Serum
2 e o n k7] 21 2 g = a 2 2
54 oo too g Deoen MI (umoll) 387+ 15 390 + 40 NS 54 o3 Eog--§--5-00 MI (umol) EVESK] 390+ 40 NS
g o ° oo (36.142.9) (21.6458) 3 o ° oo (36.1-429) (27.6-458)
g3 a o o0 o 23 o w oo o
° Values are means = SD. Values in parentheses are range. ° Values are means = SD. Values in parentheses are range.
2 a0 “See footnote * Table 1. 2 oo *Sez footnote * Table .
ML, myo-inositol; NS = not statistically significant. MI. myo-inosiol: NS = ot satstically significant
1
2 % 0 E » 2 4 'z % El El » [ [
’ (FF) = 8028 + 45 777 * MIFF) ) o 7 WIER
Myo-nositol evel (umol O\ Regession A AN E2(FF)=-8028 + 45777 *MIFFF)
i 4 95% corid Comeaton: = 0.86531 Mg il (o) o Careftion 12085531
Figure 1. Relationship between the follicular luid (FF) volume and 140 Figure 1. Relationship between the follicular flid (FF) volume and 0
myo-inositol content in FF samples obiained from IVF patients : myc-inositol content in FF samples obtained from IV patients
?“;"I'? e ‘ff"‘:ﬂ'ﬂ‘ - i‘oul’afglfﬂ" e hﬂdg““'"g ad 1200 A during coeyte retrevel. O = Group A follicles had matured and " .
ertilized oocytes (r = 0.471, P < 0.01), and (] = Grouj it e P
follicles had immature and unfertilized io—vm r= ODlpfs ferilized oocytes (r = 0471, P < 0.01), and [J = Group B
o Cytes %3 £ 100 follicles had immature and unfertilized oocytes (r = 0.613, -
P < 001) £ <00 g
2 < 0.01). )
d group B (n = 21) were 337 = 35 dBgral § )
an rou| " were .1 X 3. years an ) = o 2 a 2
Lo - 3 % and group B (n = 21) were 33.7 + 35 yearsand 338 £ 41 &
years respectively. There was no significant difference in the £ B - i 3
A i E T 2 z ) R years respectively. There was no significant difference in the 2 &




Inositol in PCOS was

= first described by
I n o S Ito I ThNﬁStdﬁ;ﬂ |(d1]9ugla)m’ Medicine

Inositol is a 6-carbon,
cyclic polyalcohol.

It exists in nine different
stereoisomers, Myo-
Inositol being the most
abundant stereoisomer in
rrgr—— nature.
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la sostanza favorisce I'ovulazione e la successiva fecondazione

Una vitamina per la fertilita
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con successo nell'ovaio policistico




Why Inositol is important
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Insulin sensitizing agents

NATUREREVTENS OLECULAR CLL ROLOGY
.\'Aﬂ'}[?\[‘J\E\‘\’S‘MOMUMKEEH By

Insulin

TOAET SOVBEER

VOLUME 7| HOVEUBER 105

Outside

Plasma membrane

Q0.0

Inside

mIORC2

G5 (less active)

GS (more active)

GSP

Glycogen synthesis enhanced



OVULATORY AND METABOLIC EFFECTS OF D-CHIRO-INOSITOL
IN THE POLYCYSTIC OVARY SYNDROME

|
JoHN E. NesTLER, M.D., DaNiELA J. JakuBowicz, M.D., PauLAa REAMER, M.A., RoNALD D. Gunn, M.S.,
AND GEOFFREY ALLAN, PH.D.

The New England Journal of Medicine

Inositol as PCOS treatment was first described by
Ne

CHARACTERISTIC D-CHiro-InosiToL GRoup (N=22) PLaceso Group (N=22)
AFTER D-CHIRO-
BASE LINE INOSITOL BASE LINE AFTER PLACEBO

Age (yr) 29+6 — 26£5 —
Body-mass index 313124 31524 31.0x2.2 31.0£2.2
Waist-to-hip ratio 0.86£0.05 0.84=0.067 0.84%0.08 0.85+£0.08
Blood pressure (mm Hg)

Systolic 130x7 12671 131+13 128+6

Diastolic 89+5 85+61 87*6 89+*5
Plasma cholesterol (mg/dl)

Total 20945 192+58§ 20036 201+39

High-density lipoprotein s6xll 38E3 36*9 38£8

Low-density lipoprotein 124+36 124+7 127+35 126x27
Plasma triglycerides (mg/dl) {18488 110=61 | 136+71 130+63
Plasma insulin during fasting (pwU/ml) 35440 22+21 38%51 42+52
Area under the plasma insulin curve (uU/ml/min) 13,417x11,572 5158+6714]|| 11,371%=8027 92107840
Plasma glucose during fasting (mg/dl) 86x12 90=x19 95+21 95+24
Area under the plasma glucose curve (mg,/dl/min) 13,796+2591 12,656x4316 14,115%=2462 14,014x=3089
Serum progesterone (ng,/ml) 0.7*+0.4 0.6x£0.2 0.8x0.4 0.7+0.2
Serum testosterone (ng/dl) 90*+47 61+33** 80+43 79+39
Serum free testosterone (ng/dl) 1.1+038 050511 0.8£0.4 0.8+x04
Serum androstenedione (ng/dl) 20169 173=50 180=51 186+53
Serum 17B-estradiol (ng/dl) 8.824.0 89+44 9.6x4.1 10.8+9.4
Serum dehydroepiandrosterone sulfate (pg/dl) 519+229 274+91t% 459+177 421+179
Serum sex hormone—binding globulin (ug/dl) 2.5+1.0 4.8+£2.2%* 2.6+x0.9 2.8+0.9




Ovulation Induction

Bl D-Chiro-inositol (n=22)
EZ3 Placebo (n=22)

30% of the patients
showed restored
ovulation in 3
weeks

50% in 4weeks

Number of Women Who Ovulated
NN




Myo-inositol and oocyte
quality

Myo-inositol may improve oocyte quality in
intracytoplasmic sperm injection cycles. A
prospective, controlled, randomized trial

Enrico Papaleo, M.D.,* Vittorio Unfer, M.D.,® Jean-Patrice Baillargeon, M.D..© Francesco Fusi, M.D.,*
Francesca Occhi, M.D.,* and Lucia De Santis, B.Sc.”

*IVF unit, Gynecologic-Obstetric Department, Istiuto di Ricovera e Cura a Carattere Scientifico, San Raffaele Hospital,
Vita-Salute University, Milan, Italy; "Gynecology Association Unfer Costabile (A.G.UN.CO.), Obstetrics and Gynecology
Center, Rome, Italy: and © Department of Medicine, Université de Sherbrooke, Sherbrooke, Canada.

Fertility and Sterility® Vol. 91, No. 5, May 2009
TABLE 2

Oocyte maturity and embryo score in patients who received myo-inositol plus folic acid (group A; n =
30) or folic acid alone (group B; n = 30).

Characteristic Group A Group B P value
No. of retrieved oocytes 8.76 -+ 4.12 9.37 + 3.31 NS
No. of MIl oocytes 7.14 +3.49 7.07 + 3.04 NS
Mll/total oocytes retrieved (%) 0.82 £ 0.11 0.75 £ 0.15 NS (.06)
No. of mmature oocytes (GV-DEG) 1.03 + 0.87 1.63 + 1.01 .02
Fertilization rate 0.79 + 0,19 0.74 £ 0,18 NS
Cleavage rate 0.88 + 0.07 0.87 + 0.1 NS
No. of embryos transfered 2.07 +0.75 1.86 + 0.85 NS
Embryo score grade 1 (%) 0.86 + 0.83 0.81 +0.83 NS
Embryo score grade 2 (%) 0.93 £ 0.80 0.74 + 0.66 NS
Embryo score grade 3 (%) 0.31 £ 0.54 0.30 = 0.47 NS

Note: Values are mean + SD. The embryos were scored according to the criteria established by Veeck (26). DEG =
degenerated occytes; MIl = metaphase II; NS = not significant; GV = germinal vesicle.

Papaleo. Ml, PCO, and oocyte quality in ICSI cycles. Fertil Steril 2009.

The number of immature oocytes was significantly
lower in the Inofolic treated group.




Myo-inositol&ovarian
stimulation protocols

PCOS patients have an increased risk of going
trough hyperstimulation syndrome

TABLE 1
Characteristics and outcome of patients who received myo-inositol plus folic acid (group A; n = 30) or
folic acid alone (group B; n = 30).
Variable Group A Group B P value
No. of patients 30 30 —
Age (yrs) 36.2+24 354 +25 NS
Duration of infertility (months) 46.1 + 18.5 37.7+96 NS
Body mass index (kg/m?) 26,7+ 7.5 26.3 + 6.8 NS
PRL (ng/mL) 17.8 +1.9 19.1 + 2.1 NS
TSH (mIU/L) 1.56 £ 0.95 1.66 + 1.01 NS
Duration of stimulation (days) 11.3 +£0.9 123+ 14 .002
No. of 75-IU ampules or vials of FSH 26+ 7.7 31,7+ 9.2 .016
178-E5 level on day of hCG administration (pg/mL) 2,232.1 £ 510 2,713.3 £ 595 .002
No. of canceled cycles (Ez level >4,000 pg/mL) 1 3 .003
Note: Values are mean + SD. NS = not significant.
Papaleo. MI, PCO, and oocyte quality in ICSI cycles. Fertil Steri 2009.




Myo-inositol

P CoOs

Myo-inositol in patients with polyvowystic ovary syndrome: A novel
method for ovulation induction

Gynecological Endocrinology, December 2007; 23(12): 700-703
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Sherbrooke, Quebec, Carnada

Table I Clinical and biochemical features of the patients.

Baseline After myo-inositol Table II. Outcome of treatment with myo-inositol.
Age (years) 32+4 )
Body mass index (kg/m?)  28.5 + 2.4 No. of patients treated 25
Follicle-stimulati 45+28 . : :
1;?;;5:1&%1;‘3) = No. of patients with menstrual cycle after 22 (88)
Luteinizing hormone 6.3+ 3.1 treatment (% of patients)
TSH (mUUml) . : . .
Prolactin (ng/ml) 101427 No. of panelnts with restored monthly ovulation 18 (72)
Thyroid-stimulating 1.78 + 0.85 'Eﬂ.-'{] of pﬂﬂﬂﬂ[ﬁ-}
hormone T .
Serum progesterone 1.8 + 0.7 10.5 + 1.8 No. of PICENANCICS 10
(ng/ml) No. of pregnancies/no. of treated patients (%) 40
Serum total testosterone 95.6 + 8.5 45.2 4+ 6.7* - ] ; . ] = g
(ngid) No. of pregnancies/no. patients with restored 55
Serum free testosterone 1.0+ 0.8 038+0.1" mﬂnﬂ'll‘l.i‘ ovulaton (0,.{;}
(ng/dl) T . 07 .
Serum androstenedione 230 + 35 205 + 28 No. of abortions ( /o of pregnanmes) A {gﬂ}
(ng/dl) Multiple pregnancy 0

Significant difference compared with baseline: *p=0.003;
' =0.005.



Myo-inositol plus Melatoni

European Review for Medical and Pharmacological Sciences 2010; 14: 555-561

Effect of the treatment with myo-inositol

plus folic acid plus melatonin in comparison
with a treatment with myo-inositol plus folic acid
on oocyte quality and pregnancy outcome in

IVF cycles. A prospective, clinical trial

P RIZZO, E. RAFFONE, V. BENEDETTO

n

Table Il. Oocyte maturity and embryo score in patients who received Inofolic plus (group A; n=32) or Inofolic (group B; n=33).
Group A (Inofolic plus) Group B (Inofolic)
Variable (n =32) (n = 33) P
No. of oocytes retrieved 7.88 £ 1.76 7.67 = 1.88 NS
No. of mature oocytes (MII) 6.56 = 1.64 5.76 = 1.56 0.047
No. of immature oocytes (GV, degenerated oocytes) 1.31£0.74 1.90 £ 0.68 0.001
Fertilization rate 0.82+0.19 0.79 £0,23 NS
Cleavage rate 0.89+0.18 0.87+0,23 NS
No. of embryos transferred 2.03 +0.69 1.91 £0.58 NS
No. of top-quality embryos transferred (score 1 and 2) 1.69 £ 0.64 1.24 £0.75 0.01
Embryo score grade 1 0.72 £ 0.46 0.63 £0.50 NS
Embryo score grade 2 1.13+0.49 0.94 + 0.61 NS
Embryo score grade 3 0.50+0.51 0.58 + 0.61 NS
Embryo score grade 4 0.03+0.18 0.27 +0.52 0.01




Thanks!
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