Antioksidansi 1 oplodni potencijal sjemena
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I razjasniti

. ulogu slobodnih radikala u fiziologiji reprodukcije i patofiziologiji muSke neplodnosti

. povezanost razine antioksidativnih molekula 1 smanjenog oplodnog potencijala sjemena
2. predstaviti

. uloga suplemenata antioksidansa u lijeCenju muske neplodnosti

3. pokazati

. vlastita iskustva
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FizioloSka uloga ROS-a
(neophodno za funkciju spermija)

Spermatogeneza: Fuzija
sazrijevanje spermij-oocita




antioksidacijski enzimski sustavi:
- superoksidna dismutaza (prostata),
katalaza (spermiji, prostata)
glutation peroksidaza (prostata)
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Lijecenje:
- dodaci antioksidansi
- izbjegavanje Cimbenika koji poti¢u stvaranje ROS-a

Izvor: Agarwal et al. 2010, P.21

OKSIDATIVNI STRES

30-80% uzroka muske neplodnosti
Tremellen, 2008
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Reactive oxygen species and sperm DNA damage
in infertile men presenting with low level
leukocytospermia

Ashok Agarwal’>", Aditi Mulgund’

. Saad Alshahrani’?, Mourad Assidi™*
Rakesh Sharma’

. Adel M Abuzenadah™*,
and Edmund Sabanegh®

Conclusions: Infertile men, irrespective of their dinical diagnoses, have reduced semen parameters and elevated ROS
levels compared to proven fertile men who have established a pregnancy recently or in the past. Reactive oxygen

.o .

: : e men who : or in the past Koncentracija slobodnih
species are negatively correlated with traditional semen parameters such as concentration, motility and morphadogy.

Measuring ROS levels in the seminal ejaculates provides clinically-relevant information to clinicians. d'k 1 b ]] . k Zens

E oxygen species (ROS) levels in donors and male factor infertility (MFI) patients and its correlation with ra 1 a a u SJe enOJ te uClnl Je

P value ROS levels P value®

veca u neplodnih musSkaraca
neovisno o njihovoj klinic¢koj
dijagnozi.

1076 (n = 91>
=133

Table 4 The value of Pearson’s correlation coefficients

calculated between the antioxidant parameters and
sperm criteria

Elements Motility Sperm count Atypical forms
Zinc 0.29* 0.49** NS

Selenium 0.36™* NS NS
GSHt 0.13% NS NS Koncentracija antioksidativnih
GSSG 0.22%* NS -0.39* molekula je u korelaciji s
GSHr 0.42%* 0.11% NS oplodnim znacCajkama sjemena
MDA -0.24* -0.35% 0.19%

Note: GSHt = Total glutathione, GSSG = Oxidized glutathione, MDA =
Malondialdehyde acid, NS = Not significant. * Significant correlation P < 0.05,
** Correlation strongly significant P < 0.001. Atig et al., 2014



Klinicke implikacije nakupljanja slobodnih radikala u sjemenoj tekucini

Moze li Suplementi

Sto antioksidansa

pomodCi? OKSIDATIVNI STRES <¢ini 30-80% uzroka muske
neplodnosti

Tremellen, 2008

Koncentracija slobodnih radikala u sjemenoj tekucini je
veca u neplodnih muSkaraca neovisno o njihovoj
klinickoj dijagnozi.

Agarwal, 2010

Koncentracija antioksidativnih molekula je u korelaciji
s oplodnim znacCajkama sjemena.
Atig, 2012




Antioxidants for male subfertility (Review)

Showell MG, Mackeazic-Proctor R, Brown J, Yazdani A, Stankiewicz MT, Hart R]

Live birth: antioxidants may have increased live birth rates (OR 4.21,95% CI 2.08 to 8.51, P< 0.0001, 4
RCTs, 277 men, I2= 0%, low quality evidence).

This suggests that if the chance of a live birth following placebo or no treatment is assumed to be 5%, the
chance following the use of antioxidants is estimated to be between 10% and 31%.

However, this result was based on only 44 live births from a total of 277 couples in four small studies.
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Table 2 Study outcomes involving oral suppl ion of various id in men Table 2 Study outcomes involving oral suppl tation of various antioxid in men (Continued)
Antioxidant Study type Patient population Intervention (dally Control group Study outcome (effect Reference P— — — E—— —
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Table 1 Study characteristics and the effect of oral antioxidants on semen parameters and 2° coutcomes.

Aucthor

Vitamin C
Fraga et al. (1991)

Vitamin E

Suleiman et al.
(1996)

Geva et al. (1996)
Zinc
Omu et al. (2008)

L-Camnitine
Balercia et al.
(2005)

Acetyl-L-carmitne
Balercia et al.
(2005)

Astaxanthine
Combhaire et al.
(2005)

N-acecoyl-L-cysteine
Cifuci et al. (2009)

Vitamins C and E

Greco et al.
(20052a)

Greco et al.
(2005b)

Vitamins E and Se

Keskes-Amma
et al. (2003)

Vitamins E and Zn
Omu et al. (2008)

Vitamins C. E and Zn
Omu et al. (2008)

<

ND

ND

ND

NE

NS

NE

NS

NE

NE

NE

Vitamins C. E. glutathione

Kodama et al.
(1997)

Vitamins C. E. Zn and b-carotene

Ménézo et al.
(2007)

+

ND

™M

ND

NS

NE

NE

NE

ND

Morph

ND

ND

NE

NE

NE

NE

NE

NE

NE

ND

Vitamins C, E. Se. Zn. folic acid and garlic
ND ND ND

Tremellen et al.
(2007)

Tunc et al. (2009)

L-camitine and acetyl-L-camitine

Vicari et al. (2001)

Vicari et al. (2002)

Balercia et al.
(2005)

NE

NE

NE

-

NE

T

NS

NE

NE

NE

ND

OS/DFI1

T. 8-OHJ4AG

T. MDA
T. MDA
T+. MDA,

TAC. DA

1. TOsC
1+. TOsC
1. ROS

counts

1. OsI

1. TUNEL

1. TUNEL

T. MDA

1. MDA,

TAC, DA

T. MDA,
TAC. DA

1. 8-OHJAG

1. SCsA DA

TUNEL

1. TUNEL.
ROS

1. ROS

fMLP ROS

NS)
1. TOsSC

2° coutcomes

ND

2 versus O live birch

Fert. rate 19.3 — 29.1

ND

Two pregnancy versus

three placebo

Three pregnancy
versus three placebo

Pregnancy (54.5 versus
10.595)

ND

ND

2/29 versus 14/29
clinical pregnancies

ND

ND

ND

38.5 versus |1 6%
pregnancy rate at 13
weeks gesmmtion

ND

11.7 2% pregnancy
versus 0%

No pregnancy

Five pregnancy versus
three placebo

Target patient

Smokers,. controlled environment

Asthenospermic (modlity —40%5)

Fertile normospermic with low FR

Asthenozoospermia = 40% immortile

Idiopathic asthenozoospermia

Idiopathic asthenozoospermia

Infercile

Idiopathic with normal sperm

parameters
Idiopathic non-smokers, DFI = 15%
DFI 1525, ICSI padents (I before and |

after antioxidant treatment)

Infertile men

Asthenozoospermia =<40% immortile

Asthenozoospermia “40%5 immortile

Infertile men

2-failed IVF/ICSI cycles and DFI

25%
and poor morphology or low mortility

IVF-ICSI padents TUNEL + ve

Men exhibiting oxidative stress

PV E infertile patients 34 normal WBC,
20 abnormal

PVE and abnormal WBC

Idiopathic asthenozoospermia

Active

)

58

Placb
)

NA

35

8 (vic B
4.5 2)

NA

NA

Dose/day

5250 mg

3 < 100 mg
200 mg

2 < 200 mg

2 < 0.5 g each

2 < 0.5 g each

200 mg and
75 pg

wN
XX

2
2

=< 10 mg.

=< 200 mg
25 mg. 2 =<
2 < 200 mg

10 mg

200 mg. 200 mg.
400 mg

400 mg. 400 mg.
I prmol. 500 pmol.
18 mg

100 mg. 400 11U,
26 pg. 25 ms.

OS5 mg. 6msg. | g
100 mg. 400 1U.

26 pg. 25 ms.
OS5 mg. 6mg. | g

2<1g2 =<05g

2<1g2 =<05g

2gandl g

Duration

I5 weeks

6 months

3 months

3 months

6 months

6 months

3 months

3 months

2 months

2 months

3 months

3 months

3 months

2 months

S0 days

3 months

3 months

3 months

<4 months

6 months

Comment

Depleton/
repletion

Prospecrtive

Dertailed modlity

Detailed modlity

Also improvement
in volume/viscosity

29 antioxidant
responders

Actve control
(vitamin B)

Sperm decond.
observed

Patent reports no
TUNEL effect [125]

Improved viabilicy

Dertailed moiility

C. concenuation;: DFI, DNA fragmentation index; M, mot

Placebo: PVE. prostatovesiculoepididymitis; TAC. total antioxidant capadty: WEBC, white blood cell

Gharagozloo and Aitken

©: MDA, malondialdehyde: Morph. morphology: ND. not determined: NE, no effect: NS: not significant: 2° Outcomes: fertilization rate (FR) or pregnancy: OS, oxidative stress: Placb.

Human Reproduction, Vol.26, No.7 pp. 1628-1640, 2011
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Razlozi nekonzistentnosti zakljuCaka studija o suplementima antioksidansa kao
pomoci u lijeCenju muske neplodnosti:

e razlicite pripravci (pojedinacni/kombinirani pripravci

e razliCite populacije ispitanika

e razlicite kontrolne skupine

e razliCiti ishodi




¢-SPEN Journal 7 (2012) e50-¢53 . . .
Joumat e Each capsule of the active compound (PROfertil®) contained:

} ‘ . . . . L-carnitine (440 mg),
Contents lists available at SciVerse ScienceDirect . L—arginine (250 mg)’
J zinc (40 mg),
e-SPEN Journal . vitamin E (120 mg),
. glutathione (80 mg),
journal homepage: http://www.elsevier.com/locate/clnu ¢ selenium (60 mg)’
o coenzyme Q10(15 mg),
o folic acid (800 mg)
Original article
Improvement of sperm quality after micronutrient supplementation
Martin Imhof*"*, Jakob Lackner®¢, Markus Lipovac®®, Peter Chedraui, Claus Ried!® participation, leaving 132 subjects who completed 3 months of

treatment and provided data for full analysis. The control group
included 73 sub-fertile men. Mean age of men taking the active

Table 1 compound was 34 years (min/max: 18—43 years) whereas in the
Semen analysis data among studied groups (active treatment group and controls). control group this was 38 years (min/max: 22—52 years).
Ejaculatory Sperm cell density Progressive Total motility (%) Normal
volume (ml) (million/ml) motility (%) morphology (%)
Treatment Control® Treatment Control Treatment Control Treatment Control Treatment Control
WHO lower limits 2 20 25 50 30
Baseline median [IQR] 2.9 [1.5] 30[1.7] 5.0[6.5] 49([58] 305 [25] 31(38.8] 32.5[238] 40.5[44.8] 290[152] 39.0[385]
At three months 3.5 [2.3] 32[1.8] 18.5 [23] 7.5[9.0] 49 [32] 440 [47.2] 47.0 [26.0] 50.0 [40.1] 400 [17.5] 35.5 [42.3]
median [IQR]
p value® 0.0001 046 0.0001 0.01 0.0001 0.06 0.0001 0.06 0.0001 0.95
Median % change +33.3% +3.7%° 4+215.5% +464%°  483.1% +44.0%° +36.4% +33.9° +23.0% ~2.4%P

from baseline

Note: Lower limit values for each semen parameter are provided in accordance to the WHO.!®
2 p values when comparing 3 months with baseline using Wilcoxon rank test; IQR: interquartile range.
b p < 0.05 when treatments are compared using Mann Whitney test.
¢ Controls were sub-fertile men (n = 73) who did not receive active compound.
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PROfertil®

Peroralni kombinirani suplement antioksidansa:

i L-karnitin - pozitivno korelira sa brojem i
pokretljivos¢u spermija

vos . . .

b L- arginin - povezan je s pokretljivosc¢u spermija IShOdl

b cink - povezan sa duljinom Zivotnog vijeka ejakuliranih o koncentraCij a, brOj pI'OgI'eSiVIlO pokretnih
spermija

. vitamin E - sudjeluje u o¢uvanju funkcionalnih g iSpitaniCi

znacajki spermija

iskljuceni pacijenti s azoospermijom

1.8 caps/dne . . e
2.7 mjeseci Median IQR Median IQR

* o gluatignebabi VAR e 34.5 15.9-57.3 46.8 370-680 0051

hd selen - ij mﬁﬁ? ¢ ign-peroksidaze _ _

d l(Oel’lZlingglagEz ukljuéefP uag%gggge energetske 7 2SIl I S-S54 0.049

ravnoteze

J folna kiselina



Za pocCetak, pokusat ¢emo s
PROfertilom®

Moze i
Sto
pomodi?




