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Qualsiasi sostanza [...] che una volta immessa nei liquidi circolatori e
pervenuta nei vari distretti e tessuti del corpo € capace di stimolare una
o piu funzioni o attivita organiche e di regolare o almeno influenzare

I'equilibrio di importanti fenomeni vitali
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[comp. di E&w e -yévoc]

Che proviene o nasce dal di fuori

Oxford Dictionary. Oxford Dictionary Press. 2024
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Clinical features and cycle outcome of controlled ovarian
stimulation between premature luteinization and no
premature luteinization GnRH antagonist cycles.

Variable

No. of patients (%)

Premature
luteinization
(P =1.2 ng/mL)

31/81 (38.3%)

No premature
luteinization

(P <12 ng/mlL) P value

50/81 (61.7%)

Age (y) 329 +30 32029 NS

Serum E, level on 148 = 111 184 = 95 NS
stimulation day 3 (pg/
mL)

Serum E, level on day of 1945 = 966 1679 = 705 NS
hCG (pg/mL)

Serum LH on day of 12+18 11+1.1 NS
hCG (IU/L)

No. of FSH stimulation 99+16 89+ 14 006*
days

Total FSH dose (IU) 2893 = 1176 2331 = 874 016*

Days of GnRH antagonist 5319 46*13 NS
administration

No. of follicles >16 mm 9739 95+34 NS

No. of oocytes retrieved 16.8 = 8.1 16.1 = 7.1 NS

Fertilization rate with 617 =276 59.8 402 NS
IVF (%)

Fertilization rate with 810200 805163 NS
ICSI (%)

No. of embryos 2810 2608 NS
transferred

No. of frozen embryos 2027 26+32 NS

Pregnancy per transfer 8/31 (25.8%) 27/50 (54.0%) 01°
(%)

Implantation rate (%) 12/87 (13.8%)  41/128 (32.0%)  .007°
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Bosch et al. Premature luteinization during gonadotropin-releasing hormone antagonist cycles and its relationship with in vitro fertilization outcome. Fertil Steril. 2003

Ubaldi et al. Premature luteinization in in vitro fertilization cycles using gonadotropin-releasing hormone agonist (GnRH-a) and recombinant follicle-stimulating hormone (FSH) and GnRH-a and urinary FSH. Fertil Steril. 1996
Filicori et al. Modulation of folliculogenesis and steroidogenesis in women by graded menotrophin administration. Hum Reprod. 2002
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-

ANALOGHI GnRH
¥

M ~
g;




Hypothalamic
neurons

@
©

Anterior
pituitary

Estradiol

A

GnRH ANALOGUES

Inhibin B

Estradiol

Ovary

GnRH ~ Slow ,\ /\ ’\ Fast /\ /\ /\ ’\ A

| l

e Do [

FSH

Wilkinson et al. Neuroendocrinology of Female Reproduction. Clinical Neuroendocrinology: An Introduction. Cambridge University Press. 2019
Marshall and Griffin. The role of changing pulse frequency in the regulation of ovulation. Hum Reprod. 1993



FSH

R T

Anterior ) FS H
pituitary SnRH)-
Vg GnRH ANTAGONIST

: Lkl

Estradiol
A Pituitary
- downnregulation Direct
LH gonadotropin
| nuidge suppression
 “Androstenedione*._-
Estradiol
Ovary
&

Time

Wilkinson et al. Neuroendocrinology of Female Reproduction. Clinical Neuroendocrinology: An Introduction. Cambridge University Press. 2019
Kovacs. How to Improve your ART Success Rates An Evidence-Based Review of Adjuncts to IVF. Cambridge University Press. 2011



! .
I-'.'_-_.-'"'.I l--_ .3 H
S n g (i ar
T - M. T L .-'r"‘ ™ "1-
L o s I T
|-.|I_N Cl'\k"'.:,.-" SNH M (] - [} 1_\_\_\.]\ S
% ! MH /
i XY “Hr M
— i =
h g% HH"L MH;
HMN. .0
¢ NH
L
r

GnRH AGONISTI



FSH

GnRH AGONIST

WAL LA LA

|

Flare-up

Pituitary

downregulation
LH

Time

U GnRH
O Agonist
O LH
® FSH
Long Term
o )

Kovacs. How to Improve your ART Success Rates An Evidence-Based Review of Adjuncts to IVF. Cambridge University Press. 2011
Shapiro. Introduction. Physiology of GnRH antagonists. Fertil Steril. 2003



FSH

GnRH AGONIST

AL L UL LU UL L s Mrormure U ugs]

25% ( i
l 20% t
Flare-up 15% |
10% l
Pituitary l
downregulation 5% -'
LH ey
/ /

% -
0 (Placebo)

Triptorelin dose (ug)

Time

Kovacs. How to Improve your ART Success Rates An Evidence-Based Review of Adjuncts to IVF. Cambridge University Press. 2011
Janssens et al. Dose-finding study of triptorelin acetate for prevention of a premature LH surge in IVF: a prospective, randomized, double-blind, placebo-controlled study. Hum Reprod. 2000



GnRH ANTAGONISTI



LH

FSH

GnRH ANTAGONIST

TTTTTT

Direct
gonadotropin
suppression

Time

GnRH neuron

Competitive
Receptor blocking
GnRH
GnRH GnRH ANTAGONIST

P

NO
| LHFSH Intrinsic activity

LH FSH

Kovacs. How to Improve your ART Success Rates An Evidence-Based Review of Adjuncts to IVF. Cambridge University Press. 2011
Huirne and Lambalk. Gonadotropin-releasing-hormone-receptor antagonists. Lancet. 2001



FSH Ganirelix daily dose (mg)

o= ==+ 0.0625
GnRH ANTAGONIST 4 - o 0.125

A= =4 0.25
FeUTEs —y

(o TITTTET #] 1 TER Y
Y el -

Direct
gonadotropin
suppression

LH

0 L v v . v v LA L v

am pm am pm am pm am pm am p'm
day 1 day 2 day 3 day 4 day 5
treatment day

Time

Kovacs. How to Improve your ART Success Rates An Evidence-Based Review of Adjuncts to IVF. Cambridge University Press. 2011
Mannaerts et al. A double-blind, randomized, dose-finding study to assess the efficacy of the gonadotrophin-releasing hormone antagonist ganirelix (Org 37462) to prevent premature luteinizing
hormone surges in women undergoing ovarian stimulation with recombinant follicle stimulating hormone (Puregon). The ganirelix dose-finding study group. Hum Reprod. 1998






\I e Cl
WNWD ‘

CLOMIFENE CITRATO



PITUITARY GL

UNSTIMULATED OVARY

ENDOMETRIUM

GRANULOSA CELL

Palomba S. Aromatase inhibitors for ovulation induction. J Clin Endocrinol Metab. 2015



@(IU/L)

FSH (IU/L)

200

100

10

Before CC o—@
After CC O©O—O

A A A

60 120
MINUTES

LH IU/L
N
o

10

Clomiphene Citrate

Before CC After CC

Pt 6
X
——1 S B § N ) L 1 1 1 1 1 N 1 1 1 ) JO
0800 1300 1800 0800 1300 1800

CLOCK HOURS

Kettel ett al. Hypothalamic-pituitary-ovarian response to clomiphene citrate in women with polycystic ovary syndrome. Fertil Steril. 1993



ERa
12,
10 :
ERa Sl W
§ ] - . . [Jclomiphene (-)
AF-1 c 9] T Hclomiphene 10"°M
A/B C D E/F AF-2 D 4] P Bclomiphene 10°M
DNAbinding  NLS Ligand =
Dimerization ending Binding |
0

E2 108 10-10 | 1012 10-14

ERB r—
12, .—‘
ERB "
c
O 8 | .
Repressor S [Jclomiphene (-)
p A/B C D E/F AF-2 25 Bclomiphene 10™M
, - clomiphene 10*M
DNAbinding _ NLS Ligand 2 4] b p
Dimerization 2ending Binding — 5
0 ’_L- mo B
E2 108 1010 1012 1014

Lara-Castillo N. Estrogen Signaling in Bone. Applied Sciences. 2021
Kurosawa et al. Clomiphene citrate elicits esuugen agunistic/antagonistic effects differentially via estrogen receptors alpha and beta. Endocr J. 2010



A,;\ \

| INIBITORI AROMATASI




NQ J;N
N

"N
\
€

LETROZOLO



HYPOTHALAMUS

AROMATASE INHIBITORS

\&"

& I
a0, '

AROMATASE

S

PITUITARY GLAND

”4(\\,//\ e
ANDROSTENH

ESTRONE

FSH

ACUTE EFFECT

UNSTIMULATED OVARY

ENDOMETRIUM

GRANULOSA CELLS

Palomba S. Aromatase inhibitors for ovulation induction. J Clin Endocrinol Metab. 2015



Clomiphene Citrate Aromatase Inhibitors
CC
— L\\v E2
FSH FSHl
e 0
e ®
Day 5 ‘

Casper R. Letrozole: ovulation or superovulation? Fertil Steril. 2003



The ovarian cycle has a very delicate balance
mainly regulated by hypothalamic and pituitary functions, neurotransmitters, and hormones.

Whether for contraception, hormonal therapy, or fertility treatments,
these hormones play significant roles in reproductive health and can modulare, or disrupt, the ovarian balance.

Understanding the impact of exogenous hormones on the ovarian cycle
paves the way for their effective and safe use.
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