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Karataén avaAoya pe ....

AOMH

> OLLOTTONTIVEC
> WWTEPPEPOVEC
> YMNUELOKIVEC

> owoyevela TNF

[TPOEAEY2XH
> AELPOKIVEC

> LOVOKIVEC
> YMNUELOKIVEC

> WVTEPAEVLKIVEC

APAXH

> Evepyomoinon
AELLOOKVTTAP WOV

> Ouoikn avocia
> AVOGOAOYIKY) QAEYLOVT

> Avéntikol mTopAYOVTEG



AVOKOAN N MEAETN & AIYOTEQA TA

S6eSoUEVA YIA TOV POAO TOLC OTO

4 AvATTapAy®YIKO oLOTNUA ATTO
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AOMH THX EIXHIHXIHX
- KYTTAPOKINEX-®AETMONH

- AYZHTIKOI MAPATONTEX
- AIMOKINEX ( KENTPIKH - NMEPI®PEPIKH APAXH )




NMpoéAevon avrlyoveyv & £i0o050¢G
AEUPOKLTTAP XDV & AVTICWHATDV
OTNnNV oLPOYEVVNTIKA 060

Atlas of Clinical Andrology,
ESE Hafez & SD Hafez, 20056




Makpo@paya oTo opXIKO TTEPIBAAAOV
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Tissue-specific
activities

Seminiferous tubules ‘

Testicular—macrophage communication: a hypothesis.

Testicular leukocytes: what are they doing? M P Hedger Reviews of Reproduction 1997

Multiple functions of the
monocyte—-macrophage.
Macrophages

have the potential for both
inflammatory, and ‘homeostatic’
functions, depending upon the
environmental influences to which
they are subjected.




H Siatapan TNG I00PEOTTIAC KLUTOKIVGYV , ALENTIKWY TTAPAYOVT®Y, KAl
LopPIiwV TTPOOKOANNONC oTa Leydig, Sertoli, germ-cells, £xel ueAeTnOei o€
TEIPAPATOLWAa & OTOV Avopa, o€ SIAPOPES KATAOTATEIS ( KoLYWOPXIA,

KIDOOKNAN, ATTOAIVGON OTTEQUATIKOL TTopov, Ca mpooTaTn, Ocpareia pe T
n E2 ), o€ oxeon peE TAPAYWYN AVTIOTIEQUIKGV AVTIOWUATOV &
LTTOYOVIUOTNTA

To TTEQIRAANOV TV OPXEWY EIVAI OXETIKA OTABEPO

Cytokines in the BALB/c mouse testis in various conditions E. Verajankorva et al Asian J Androl 2001
Regulation of spermatogenesis by paracrine/autocrine testicular factors M. Huleihel, E Lunenfeld Asian J Androl 2004

CD 99 and CD 106 (VCAM-1) in human testis E. Verajankorva et al Asian J Androl 2002



Inflammatory Cytokine Concentrations Are Elevated in Seminal Plasma of Men With Spinal Cord Injuries
SARMISTHA BASU et al Journal of Andrology, 2004
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Figure 1. Mean concentrations of Th1 cytokines were compared in the ) ‘ A _
seminal plasma of SCI subjects and control subjects. n = number of Figure 2. Mean concentrations of Th2 cytokines were compared in the
subjects analyzed in each group for each cytokine. * = Fisher exact test seminal plasma of SCI subjects and control subjects. n = number of

(see “Results” section). subjects analyzed in each group for each cytokine.



Male genital tract inflammation and
oxidative stress M. Fraczek and M.
Kurpisz Journal of Andrology, 2006

The Relation Between Reactive Oxygen
species and Cytokines in Andrological
Patients With or Without Male Accessory
Gland Infection C E DEPUYDT et al Journal
of Andrology, 1996

Infection

Inflamation
Tissue damage

HGF

|

* mitogenic

= motogenic

= morphogenic
(tissue repair)




[leloauaTIKn avaTiTuEN ALTOAVOONC OPXITIOAC O TPWKTIKO, HETO

EVEQYNTIKN AVOOOTIOINON WE OTTIEQUATIKA AVTIYOVO

Quantitative and phenotypic analysis of testis-infiltrating cells

revealed an increased number of macrophages, dendritic cells and T cell subsets that
include effector Th1 and Th17 cells as well as Foxp3+ regulatory T cells (T(regs)).

Immune cells secrete pro-inflammatory cytokines, TNF-a, IFN-y, IL-6, IL-12, IL-17 and |L-23
germ cells expressing TNFR1, IL-6R and Fas undergo apoptosis.

Testicular autoimmunity. Autoimmun Rev. 2011

Toll-like receptors (TLR) 2 and 4 on human sperm recognize bacterial endotoxins and mediate apoptosis
Youko Fujita et al. Human Reproduction, 2011
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TNF-a |L-6 MCP-1CXCL10 IFN-a IFN- TNF-a |L-6 MCP-1 CXCL10 IFN-a IFN-B

Sertoli Leydig

Mumps virus-induced innate immune responses in mouse Sertoli and Leydig cells Han Wu et al.
www.nature.com/scientific reports, 2016




[piv 20 XpOVIa N METPNON TWV KLUTOKIVRV OTO
OTIEQUATIKO LYPO ¢V €ixe BewpEnBel e€ETaon TToL Ba
BonBovoe oTNV KAIVIKN TTOAEN TNV LTTOYOVIUOTNTA, KAI N
YVAUN TV AVEPOAOYWYV NTAV

Seminal cytokine concentrations (IL-1b, IL-2, IL-6, sR IL-2, sR IL-6), semen parameters and blood hormonal status
in male infertility B. Dousset et al Human Reproduction,1997

Mechanisms and effects of male genital tract infection on sperm quality and fertilizing potential: the
andrologist viewpoint FH Comhaire et al Human Reproduction Update, 1999




H avacuvbuaopuévn IVTEQAELKIVN, N AVATITLEN POVOKAWVIKGWY
AVTICWUATWV EVAVTI TOL LTTOSOXEA TNG, AAAQ KAl N ALENCN TOL
OLVEPOUOL TOL SLOYEVETIKOL OPXI, ( LTTOYOVASICUOC, LTTOYOVIUOTNTA,
KOKONBEIA ), 06NyNoe O€ PEAETES, WOTE OTIC KATELOLVTNPIEC OSNYIES TOL
Clinical Andrology, 2010, o1 IL-6, IL-8 va BewpovvTal

, Kal va ocvoxeTiCovTal PE TIC

TTAPAUETOOLS TOL X[1A

H mpooBnikn rFSH og kaAAiEpyela kuTTdpwy Sertoli oe avdpeg pe NOA, aANace
EUVOIKA TO TTPOQIA TWV KUTOKIVWYV ( 88 yovidia)

A differential cytokine expression profile before and after rFSH treatment in Sertoli cell cultures of men with nonobstructive azoospermia.
Heidargholizadeh S et al. Andrologia, 2016.




Unexplained infertility patients
have increased serum IL-2, IL-4, IL-
6, IL-8, IL-21, TNFa, IFNy and
increased Tfh/CD4 T cell ratio:
increased Tfh and IL-21 strongly
correlate with presence of
autoantibodies. An LF et al.
Immunol Invest. 2015

Cytokines in the male
reproductive tract and their role
in infertility disorders.

Fraczek M, Kurpisz M. J Reprod
Immunol. 2015

High differences were found among the interleukin
concentrations,

the various types of infertility P<0.001

and the concentration of interleukin in control the
group P<0.01.

Evaluation of Serum Levels of Pro-inflammatory Cytokines (interleukins 2,
6, 8) in Fertile and Infertile Men lhsan Edan Abdulkareem Alsaimary

Donnish Journal of Microbiology and Biotechnology Research, 2014.




TNF-alpha : yopIiakoi pNXaviouoi

AVOOTOAN OTEPOEISOYEVEONC Y10 Leydig

» EumAékeral kai o DAX-1, ( pUBuION

» Evepyoroinon Tov TLPNVIKOL
oTepoEIdoyéEveonG )

mapayovra NF-kp, o omoiog
AVAOTEAAEI TNV EKPPACH TV
YOVISI®V TV OTEPOEISOYEVETIKDV

evlLOUV

TNF-a-mediated suppression of Leydig cell steroidogenesis involves DAX-1. Sadasivam M et al Inflamm Res. 2015

Molecular Mechanism of Suppression of Testicular Steroidogenesis by Proinflammatory Cytokine Tumor Necrosis Factor Alpha Cheol
Yi Hong et al. Mol. Cell. Biol. April 2004



« O QIHATOOPXIKOC pPAYUOC (BTB) ToooTATELEI TO OTTEPUATIKO
ETTIONAIO

« AIQOTTATAI ATTO TA OTTEPUATOKVTTAPA 0TO 0TAdI0 VI TOL
OTIEQUATIKOL KOKAOU, YIO VA AVATITUXOOLV TTEQAITEQ

* H emmibpaon TNC T & TV KLTOKIVGV OTNV KIVATIKN, TNV
evOOKLTWON, TNV AVAKVKAWON TV UEUPOAVIKWV TTPWTEIVARV, Eival
oNUAvTIKN TNV iIatneNon TNG oTaBePOTNTAC TOL BTB

Cytokines and gap junctional communication

Changes in Inflammatory Cytokines Accompany Deregulation of Claudin-11, Resulting in Inter-Sertoli Tight Junctions in Varicocele Rat Testes.
Oh YS et al. J Urol. 2016

Interleukin 1alpha-induced disruption of the Sertoli cell cytoskeleton affects gap junctional communication. Chojnacka K et al Cell Signal. 2016 May

Blood-testis barrier dynamics are regulated by testosterone and cytokines via their differential effects on the kinetics of protein endocytosis and
recycling in Sertoli cells Helen H. N. Yan et al FASEB J. 2008
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Regulation of cell junction dynamics by cytokines in the testis — a
molecular and biochemical perspective Wing-Yee Lui and C. Yan
Cheng Cytokine Growth Factor Rev. 2007

Cytokines and junction restructuring during spermatogenesis—a
lesson to learn from the testis Weiliang Xia et al Cytokine &
Growth Factor Reviews 2005
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Figure 1. The correlation coefficient of IL-17 and IL-6.
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Figure 2. The correlation coefficient of IL-17 and IL-8.
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Figure 3. The correlation coefficient of IL-17 and TNF-a.

The relationship between IL-17 and male infertility: Semen analysis Li Qian et al African Journal of Microbiology Research,2012
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Negative Association between Testosterone Concentration and
Inflammatory Markers in Young Men: A Nested Cross-Sectional Study

J Bobjer et al PLOS ONE, April 2013

» 40 subfertile hypogonadal (n = 20) or eugonadal (n = 20) men (mean age 37
years, and 20 age-matched controls

» Serum levels of testosterone, LH, estradiol, SHBG, and 21 LGSI ( Low grade
systemic inflammation ) markers were assessed.

» Results: macrophage inflammatory protein 1-alpha (MIP1a) ,1-beta (MIP1B)
and (TNFa) showed negative association to total testosterone (TT) levels.

MIP1a and TNFa showed negative association to (cFT) levels.

Compared to men with normal TT and cFT levels, TNFa levels were higher in
men with subnormal levels of TT

» Also, MIP1a levels were higher in men with subnormal levels of TT



'Prostatitis-like symptoms' (PLS)

NIH-CPSI (Chronic Prostatitis Symptom Index )

» 400 men (35.8 = 7.2 years), males of infertile couples

» NIH-CPSI : no association with TT and semen analysis

» NIH-CPSI : positive association with current positive urine and/or
seminal cultures, sIL-8 levels and CDU (colour-Doppler ultrasound)
features suggestive of inflammation of the epididymis, seminal
vesicles, prostate, but not of the testis.

Seminal, clinical and colour-Doppler ultrasound correlations of prostatitis-like symptoms in males of infertile couples. Lotti F et al Italy.
Andrology. 2014



Cytokines in the blood and semen of infertile patients

A. Havrylyuk et al Cent Eur J Immunol 2015
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Fig. 1A-B. The TGF-B1 levels in blood samples of the control group of healthy males and a group of infertile individuals:
with A) idiopathic infertility (no conception), B) partners in couples with recurrent spontaneous abortions
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'Eyxvon rhiL-2 o€ 2 600¢IC, 0¢ VEOLC & HEYAAOLG AVEPEC,

(BITTAN- TOPAN) €beige § T (BACIKAG KAl KATA WOEIG) OTOLGS VEOLG,
KAl KLPIWCS TNG KATA WOEIC OTNV UEYAAN NAIKIQ,

eV evioxvoe 10 apvnTiko feedback tng T otnv LH

( KUPIWC OTOLE PEYAAOLC )

Proinflammatory Cytokine Infusion Attenuates LH’s Feedforward on Testosterone Secretion: Modulation by Age J Veldhuis et al JCEM, 2016
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MEI AAH HAIKIA

» Xapakrnpileral amo 1 SeiKTEG PAEYHOVNG

> I& TPWKTIKA VEAGS NAIKIAG, n KAtaAvon Tou SepUATIKOL PPAYHOL aATTO
KaTaoTpogn TNG £mMéepHidag odnynoe oe t MRNA TV
TTPOPALYHOVDE®V KLTTAPOKIVRV TOOO GTOV LITOSOPIO ICTO 00O KAl OTOV
opoO ( cLOTNUATIKN XPOVIa PAeyHovn )

» Mera embiopOwon TnG BAGRNS vnE&e l, TOTTIKA Kal TRV KLKAOPopia
» Hisia T maparnpnénke kai og peydAng nAikiag (12 pnvev)
» PoAog 1tV T cells

Epidermal Dysfunction Leads to an Age-Associated Increase in Levels of Serum Inflammatory Cytokines. Hu L et al.

J Invest Dermatol. 2017 Jan 20.




Ageing/Menopausal Status in Healthy Women and Ageing in Healthy Men
Differently Affect Cardiometabolic Parameters

llaria Campesi et al

P=0.038

P=0.007

I
N\

pg/ml

pg/ml*kg-1

I P<0.001 I

P=0.012

0.05 4

0.04 4

0.03 4

0.02 4

0.01 4

I P<0.001 I

P<0.001

Int. J. Med. Sci. 2016

Cytokines levels. (A-C) TNF-a levels before and
after body weight correction. (B-D) IL-6 levels before
and after body weight correction. White bar = fertile
women (n = 38); grey bar = postmenopausal women (n
= 34); Dotted bar = men < 45 years old (n = 37) and
stripped bar = men > 45 years old (n = 30). Data are
expressed as the median £+ MAD. Connectors represent
statistical significance.




OLTEONOPQ2H

961 3
120 clinical vertebral, 117 hip, 577 non-spine fractures
follow-up 6.13 years

interleukin (IL)-6, C-reactive protein (CRP), tumor necrosis factor alpha (TNFa),
soluble receptors (SR) of IL-6 (IL-6SR) and TNF (TNFaSR1 and TNFaSR2), and IL-10

'Ocol eixav TNFa and TNFaSR oto vynAotepo 4uopio cixav 2.0-4.2 popég
HMEYAALTEPO KivSLVO yia # 10XioL Kal LI amo avToLS OTO XAUNAOTEPO 4pOpIO

Results were similar for all non-spine fractures, but associations were smaller

Inflammatory Markers and the Risk of Hip and Vertebral Fractures in Men: the Osteoporotic Fractures in Men (MrQOS)
J A Cauley, et al.

Journal of Bone and Mineral Research, 2016



2> APKOTIENIA

ETrEpxeTal vwpiTEpa 0TOUS NAIKIWPEVOUS AVOPES ATTO TIG YUVAIKES
A@opd TNV atpoia KUPiwg TwV HUWV TNG TTPO00IAC ETTIPAVEINC TWV NNPWV
OuolaoTIKG dgv eTTAVEPXETAI

[ToAAOI TTapPAYOVTEG OTNV VEUPO-MUIKI ouvayn

vV v v Vv Vv

OCeIdWTIKO stress- atroTTTwon

» IGF-1, sex hormones, vitamin D, or branched chain amino acid.‘ ( augnuévn
TTPWTEOAUCN TWV HUWV )

» IL-6, TNF-a, IL-5 4 ( xpovia pAeypovr )

Clin Calcium. 2017 Matsui Y



KAPKINOX TOY NMPOXTATH

» O vrmoyovadiopog xapakrtnpeileral amo * npopieypoverscrv kar §
AVTIPAEYHOVASE DV KLTOKIVGYV, Ol OTTOIES ETTAVEPXOVTAI OTA (PLOIOAOYIKA
emimeda yera vmokaraorton He T.

1¢ 3 pe Ca mpooTaTtn e
1. Androgen deprivation therapy (ADT)
2. surgery and/or radiotherapy

3. Controls

vV v v. v Vv

Agv BpEONKE SiIapopa OTIG KLTOKIVESG , HOVO OTOBMI(1,2)& otnvT (1)

Circulating inflammatory cytokine expression in men with prostate cancer undergoing androgen deprivation therapy
Maggio, M et al. Journal of Andrology, 2006



The TGF-p ligand superfamily contains at least 40 members

NODAL
TGF-Bs
Activins
BMPs
AMH

> TNV €UPELIKN (I CLPMPETEXOLY OTNV SIAPOPOTTIOINCN- AVATITLEN TOL OPX!
( somatic and germ-line )

> META TNV YEvvNOon OTNV TTAPAYWYN KLTTAPWY Sertoli, oTov Kapkivo Kal
OTNV LTTOYOVIUOTNTA

TGF-B superfamily signaling in testis formation and early male germline development. Young JC et al Semin Cell Dev Biol. 2015.

Anti-Mullerian hormone is a gonadal cytokine with two circulating forms and cryptic actions lan S McLennan and Michael W Pankhurst Review
Journal of Endocrinology, 2015




NODAL secreted by male germ cells regulates the
proliferation and function of human Sertoli cells from
obstructive azoospermia and nonobstructive azoospermia
patients Ru-Hui Tian et al Asian Journal of Andrology 2015

NODAL
Sertoli cell A GDNF
® SCF
¢ BMP4

Activin receptors
| BMPRs
[ GFRA1RET

Y CKIT

Schematic diagram illustrated the cross-talk or interaction among

male germ cells and Sertoli cells via NODAL signaling in human seminiferous
tubules. NODAL is found to be secreted by spermatogonia and spermatocytes,
which can exert its biological effect on regulating the proliferation and
secretion of growth factors (e.g., GDNF, SCF, and BMP4) of human Sertoli

cells. Sertoli cells can also produce other growth factors which play key roles in
regulating spermatogenesis. The functional and appropriate interaction among
male germ cells and Sertoli cells maintains the normal spermatogenesis.

Spg: spermatogonia; PL: preleptene; P: pachytene spermatocyte; Spc:
spermatocyte; Spt: spermatid.




Activins in reproductive biology and beyond
R.Wijayarathna, and D.M. de Kretser

Human Reproduction Update, 2016

AVNKOLV OTNV olkoyevela TV TGF-P
Activin A, B,C ( 2uepn TG B-uttoouadac tne Inhibin
Evboyeveic avaoTaATeg Toug eival ol 1) Inhibin, 2)Follistatin

POAOGC OTNV PAEYLOVN, IVAOON, OYKOYEVECN/OYKOKATAOTOAN

vV v v VvV Vv

YTTEpUATOYEVEON & avaTTuén Sertoli



TeoTOOTEQLOVN & TTAXLOAEKIA EIVA

oTaBepd o€ [.] OXEON, XWEIG ONEG
TIC QITIEC

l LH pulse amplitude (avaoTtoAn ammo oioTpoyova o€ Y-Y )
t ApaoTNEIOTNTA APWHATACNG
J sHBG oe BMI > 30

‘ T kal oe & <40 etwv, og oxéon pe BMI kai dA\eg TTapapéTpouc Tou MZ, ( deiktng MX?)

Adipokines (NITTokiveg)e?
Testosterone and obesity in men under the age of 40 years. Goncharov NP et al. Andrologia, 2009

Obesity and testicular function P.M. Mah, G.A. Wittert. Molecular and Cellular Endocrinology, Review 2010




Digital photographs of the subcutaneous adipose fissue
(SAT)
paraffin slides from a control and obese subject without
and with type
2 diabetes, respectively.

TO METE©OL TQN AINMTOKYTTAPQN LYY XETIX©HKE APNHTIKA MONO ME
THN T KAl OXI THN APQMATALH

Determinants of testosterone levels in human male obesity M Bekaert et al. Endocrine, 2015



ADIPOKINES |

» H APAYH TOYL 2TO KN (| DAOIOL, YIIOOAAAMOL, YITODYLH ) KAI
XTHN MEPIDEPEIA ( HITAP, AITTQAHY & MYIKOL IR TOL, TONAAEL )
2YNAEEI TON METABOAIZMO ME TO ANATTAPATQIIKO LYZTHMA

» ME THN YMMETOXH NEYPOMENTIAIQN ( kisspeptin )& MEMTIAIQN TOY
TASTPENTEPIKOY (ghrelin, GLP-1)

» EPMHNEYOYN EN MEPEI TON YTTOTONAAIZMO — YTTOTONIMOTHTA
2TI2 METABOAIKEL - AIATPO®IKEX AIATAPAXEL ( MAXYZAPKIA, A2,
NEYPOIENHYL ANOPEZIA )




ADIPOKINES I

, , LEPTIN
AVAAOYQ HE TO AV ALEAVOLYV

TNV eLAICONOCIA OTNV IVOOLAIVN > H MNEPIXXOTEPO MEAETHMENH
Bewpovvrtal EYEPTETIKEX T1.X.
> H APAXH THY ETINE TNQXTH KYPIQY

Adiponectin, Vistatin,Omentin ATO THN EAAEIWH THE (TENETIKH H
Vaspin n BAATTIKEY 11.x. Resistin AEITOYPTIKH)

The impact of adipose tissue-derived factors on the hypothalamic-pituitary-gonadal (HPG) axis Tsatsanis et al, Hormones, 2015

The 'beneficial' adipokines in reproduction and fertility. Campos DB et al Int J Obes (Lond). 2008



TA 2 BAXIKA KYKAQMATA (ANALITAATIKO -AIETEPTIKO) PYOMILHL THX
OPEZHX & ANANAPAIQrHx

Appetite and Food intake |
Energy expenditure 1
Sympathic tone 1
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Energy expenditure |

Parasympathic tone 1
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Interactions of the hormones leptin, ghrelin, adiponectin, resistin, and PYY3-36 with the reproductive system
Erdal Budak et al Fertil Steril 2006




Stummery of major ffects ofleptn and ghrelin on metabolism and reproductive events.

Substance Expression

Reproduction

Metabolism and appette

Leptn ~ Leptn * leptin eceptors: hypothelamus,  Intates pubertal cevelopment

piutary, ovary, emoryo, endomerum,  Accelerates GnRH pulstiy
placen Stimletes pitary LH and FOH

Geln + ghrelinreceptors:
Pypothalamus, putary, ovary,
enbryo, endometum, placenf

Aids embryo development

Faciates implantaton and pregnancy

Increased evels detected i
endomelrioss patients

Possible actions via hypothalamic and
piutary receptors

Present nrat ovary curing estrous
oycle and pregnancy

Infibts embryo development and
decreases fotalcell number in
Dlstocysts

Ihibtory efect on implantaton

Ifibts prolferaton and difereniaton

of immature Leydig cells and
spematogeni ells

Levels nerease afer food inake

Icreaseq lvels in obesty

Ihibts appetts and food nteke

Icreases sympathetc nenvous actiy,
metabolic rate, and energy
expendure

Enhances hepafic and perpheral
Iolyss

Levels fellduring fasting or malnutrtion

Levels nerease before feeding,
starvaion and weight loss

Stimdates appee and food infake

Iiits energy expendre and
promotes adiposit; increases
parasympathefic nenvous activty

Stimdates release of rowth hormone

Increases glucose oxidation and
Ipogenesi

Afectscell prolferation

LEPTIN :1994

[MTOAY LYNTOMA OI 2 ZOMOPO®OEL TOY YINOAOXEA THX XE
OPXEIX TPQKTIKQN

l THX HCG EMNMATOMENHX T

GHRELIN :1995

TO 2002 XyTA QPIMA LEYDIG ANOPQIIOY & TPQKTIKQN
YO TON EAEMXO THX LH? Y[MEPMATOTIENEXH? (S CF)

RESISTIN : 2001
LEYDIG-SERTOLI TPQKTIKA 2004

PEAK EKOPALH XTO XTAAIO I[I-VI XTMEPMATOIENEXHY ENQ H
ROZIGLITAZONE ‘ THN ENAOOPXIKH RESISTIN

ADIPONECTIN :1995
uexpl 70 2006, Sev yvwpilaue yia Tnv §pacn
TNG OTNV AvVATTAPAYywyN



H Aetttivn exel petpnBei o€ & pe NOA, OLIGOZOO, ot SIapopEeS HEAETES, KAl
N CLOXETION PE TNV TTOIOTNTA KAI TTOOOTNTA TOL OTTEQUATOC £LPEDEI
APVNTIKN AAAG OXI OTATIOTIKA ONUAVTIKN

'Exel TooTaBEl cav SuvNTIKOCS SEIKTNG TNS YOVIUOTTIOINTIKNG IKAVOTNTAG TV
iV

QoTO00O N oTABEPN oxeon TNG eival N (+) ye TOBMI, & (-) petnv T

MeTa xopnynon 800 Beppidwyv via 12 eBSouadec o€ TTAXLOAPKOLS LTTNEEE

evTLTTOIOKN avénon TNC T & TNC SHBG, & PBeATicoon Tou LAR
(Leptin/Adiponectin Ratio)

Caloric restriction increases serum testosterone concentrations in obese male subjects by two distinct mechanisms. Schulte DM et al.
Horm Metab Res. 2014

Prediction of sperm retrieval in men with non-obstructive azoospermia using artificial neural networks: leptin is a good assistant
diagnostic marker Yi Ma et al Hum Reprod, 2011.

Serum leptin correlates in infertile oligozoospermic males. Hanafy S et al Andrologia. 2007




Testosterone (nmol/L)
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Effect of testosterone deprivation on adiponectin over time. (A) Serum testosterone concentration (nmol/L) after
administration of Acyline or Acyline plus TE 100 mg/wk IM. (B) Serum adiponectin concentration (mg/mL) after
administration of Acyline or Acyline 1 TE 100 mg/wk IM. * P, .05 compared with baseline; # P, .05 compared with
Acyline 1 TE.

Testosterone Administration Suppresses Adiponectin Levels in Men S T. PAGE et al.Journal of Andrology, 2005



LEPTIN : 2TAGEPH (+) XXEXH ME BMI > 24 ANEZAPTHTA TONIMOTHTAL

» significant negative correlation between
serum leptin

Testosterone (ng/ml)

» (ng/ml) and testosterone (ng/ml) (a and
b),

» and positive correlation between leptin
and LH (mIU/mil)

e » (c and d), leptin and FSH (mlIL/ml)

LH (mIU/ml)

» (e and f), in infertile males with BMI < 24
and > 24

FSH (mIU/ml)
FSH (mIU/ml)

Leptin Levels in Infertile Males Sarwat Jahan et al Journal of the College of Physicians and Surgeons Pakistan 2011



Changes of Serum levels of Leptin, Testosterone and Gonadotropins in
Fertile and infertile men related to BMI. Results are expressed in Average +

sem P <0.05.
H oxeon TNG AETTTIVNG WE TIC OPUOVES TOL PLAOL SIAPECOAAPREITAl ATTO TO
BMI

18 - Leptin and Sex hormone detection in Males
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Parameters of Fertile and Infertile Males with different BMI groups

Relation of Serum Leptin with sex Hormones of obese Infertile Men and Women R. Farooq et al Journal of Applied Pharmaceutical, Science, 2013



Adiponectin receptor signalling in the brain John Thundyi et al British Journal

of Pharmacology, 2012
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Differences between the peripheral and cerebral
circulations regarding adiponectin signalling.
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Representation of signalling fransduction via adiponectin
receptor activation




Adiponectin protects Leydig cells against proinflammatory cytokines by
suppressing the nuclear factor-kB signaling pathway

Ling Wu et al. FEBS Journal, 2013

» Adiponectin receptor 1 and adiponectin receptor 2 in mouse Leydig cells.

Proinflammatory cytokine freatment significantly down regulated mRNA
and protein levels of adiponectin receptor 1 and 2

» However, adiponectin pretreatment successfully inhibited the signaling
pathway mediated by proinflammatory cytokines.

» At the molecular level,

» Adeponectin achieves this by suppressing nuclear factor-kB activation
through promotion of AMP-activated protein kinase phosphorylation.



r =045

(A) 851 (B) 0.94
1 0.8
80 - _ (©)
75 307
£ 70 5 067 -
o + 0.51 o
2 651 8 £
© o 041 =
g’ 60' S O 3, 8
- . I
551 2 02; v
501 0.1
45 : - - - - 0 - : . : . 0 5 10 15 20 25
0 5 10 15 20 25 0 5 10 15 20 25 Adiponectin (pg/ml)
Adiponectin (pg/ml) Adiponectin (pg/ml)

Correlations between plasma adiponectin and age (A), HDL cholesterol (B) and SHBG (C).

(A) 0.45 - r =-063 (B) 800 r=-044
P,
0.43 1
0.41 _ 700
» 0.39 S, 6001
[ C
g 0.371 © 500
< 0.351 § >
Q ] < 4004
S 0.33 2
O 0.31 % 300
0.29 1 e
0.27 1 2001
0.25 - " . : 100
0 10 20 30 40
Leptin (ng/ml) Leptin (ng/ml)

Correlations between plasma leptin and (A) QUICKI index and (B) testosterone

Serum adiponectin and leptin levels in relation to the metabolic syndrome, androgenic profile and somatotropic axis in healthy non-diabetic
elderly men Marie-Heéléne Gannagé-Yared et al European Journal of Endocrinology, 2006



Figure 1. Schematic illustration of mechanism by which adenylyl cyclase-associated
protein 1 (CAPI) serves as a receptor for human resistin and mediates intracellular
signals and biological effects
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Central Resistin Overexposure Induces Insulin Resistance Through Toll-Like
Receptor 4 Yacir Benomar et al Diabetes 62:102-114, 2013

1n popa eyxvon resistin & placebo oTIg TAAYIEC KOIAIEG TOL EYKEPAAOUL,
£dai§av Tnv ovvéeon pe TLR4.

Defect in insulin signaling
leading to insulin resistance

@ =Phosphorylation

Resistin : rat hypothalamus

Summary model. This figure summarizes the signaling pathways
involved in resistin-induced insulin resistance at the neuronal levels.

Resistin binding fo TLR4 inifiates TLR4 signaling pathways (Akt, ERK1/2,
JNK, and p38 MAPK) through the recruitment of the adaptor
molecules

TIRAP and MyD88. Downstream signaling pathways are subsequently
triggered, upregulating IL-6, SOCS-3, and PTP-1B, most likely through
the

activation of tfranscription factors such as nuclear factor-kB (NF-kB)
ong lclzjcgrivo‘ror protein 1 (AP-1). The upregulation of SOCS-3, PTP-1B,
and IL-

combined to the activation on JNK and p38 MAPK

predispose to the insulin resistance*.
GRB-2, growth factor receptor-bound 2; PI3, phosphatidylinositol 3.

* Keviplkn & oTNV TTEQIPEPEIT
(ATTaP, HLIKOC& AITTWONG I0TOG)




Resistin correlates with
elastase and interleukin-6 in
human seminal plasma.
Kratzsch J et al. Reprod
Biomed Online. 2008

» H MONH OETIKH XYXXETIXH HTAN ME
AEIKTEX ®AETMONHL

(elastase and interleukin-6 )

» KAI OXI pe Troiotnta ZMZ, oppoOveg,
BMI, kai Resistin oTov 0po

» H AMOAINQZIH 1N AEN
LYIXETILOHKE OETIKA ME RESISTIN




Resistin In

Age and considered semen variables in 110 individuals.

Variable n Mean (SD) > HAKia 22-49 eToov
Age, y 33.50 (8.13) > YTTOYOVIUOI & AYVWOT oviuoTNTA
Semen parameters $ Y H & Y NGy HOTNTAG
Volume, mL 3.3(1.4) fo : ~ ~
Sperm. mL x 10° €9 (42) > resistin correlated with IL-6, TNF-a, and sperm
Progressive motility, % 34 (14) C]UCI|ITy
Mormal morphology, % 24 (8) . . . .
Apoptosis, % 10 (6) » in cases of leukocytospermia and smoking habits,
Mecrosis, % 24 (13) e g . .
L6, pg/mL 19 (34) resistin was increased, suggesting
TNF-a, pg/mL 48.2 (70.9) - .
Heg.gmﬂmﬁgé - » that resistin may play a regulatory role in
Serum, ng/mL 36 1.08 (0.58) inflammation of the male reproductive system.
Semen, ng/mL 110 2.4 (2)°

Naote: IL-6, TNF-a, and resistin levels were determined in all semen samples. Resistin concen- > Leukocy‘l‘ospermig ( > ]OOOOOO/ml) inferﬂle:74,5%

trations were albo measured in the serum of 36 men. .
? The mean {5D) values of resistin referring to the 36 individuals inwhom the semen vs. seram VS ferhle :38, ] %
comparison was performed was 2.75 (1.9) ng/mL.

Resistin, interleukin-6, tumor necrosis factor-alpha, and human semen parameters in the presence of leukocytospermia, smoking habit,
and varicocele E Moretti et al Fertil Steril 2014



VISFATIN — LEYDIG CELL

Visfatin : 2005, cuvéEeTal pe TOV LTTOSOXEQ TNC IVOOLAIVNG, OXI
AVTAYWVIOTIKA, IVOOLAIVOUIUNTIKA §pAaoN

AYVOTN N €TISOACN OTNV OTEPOEISOYEVEDN

KaAhiEpyeleg 3 wpav ue Visfatin pe n xwpic LH, Kkal Tapouoia avaoTAATV
TV OTEPOEISOYEVETIKWY ev(LUWV £deIEav

increased testicular steroidogenesis from Leydig cells in vitro models (rats)

through variety of enzymes, but especially through Ras/Raf1 kinase
enzymes.

EFFECT OF VISFATIN ON TESTICULAR STEROIDOGENESIS IN PURIFIED LEYDIG CELLS Waqas Hameed et al. J Ayub Med Coll Abbottabad



96 &' xwpic TpoBARuaTa « AIA®OPEX METAZY OPOY/INMEPMATOX
YOVIUOTNTAG,EUPU pACa « AIAD®OPETIKH PYOMIXH AMNMO THN
nAIKiac, uttépBapol, MEPIDEPEIA, IXEXH ME TA AINOKYTTAPA
THX EMIAIAYMIAAX ?

TTaXUOoAPKOI,(PUCIOAOYIKOI

|E+03 -

LE+02 -
1 .E+0] T ’l‘
LE+00 I

LEOI -

LE02 1

Ratio adipokine levels seminal plasma/serum

IE03 -
Adiponectin - Chemerin ~ Vaspin ~ Leptin ~ Resistin  Progranulin  Visfatin
Relative concentrations of adiponectin, chemerin, vaspin, leptin, resistin, progranulin, and visfatin in seminal plasma compared with serum (mean +
standard deviation, n = 94-96).

Seminal plasma adipokine levels are correlated with functional characteristics of spermatozoa S Thomas et al Fertil Steril, 2013



Direct effects of leptin and adiponectin on peripheral reproductive tissues: a critical

review J F Kawwass et al Molecular Human Reproduction, 2015

» Ta amoteAéopata yia Leptin and adiponectin, Tewv Slapopwv
OUAdwWY OTOV OPX! ( O TPWKTIKA KAl OTOoV avoépa), eival
AVTIPATIKA, AOTABN, KAl €V £XOLV TTAVTA KAAO OXESIAOUO

» YNUAVTIKN N EUTTAOKN TOLC OTO AVATTAPAYWYIKO OLOTNUA

» MEXOI OTIYUNG N ETTISPACN OTNV avepIiKn Yovada (paiveral va €ival
<< guuecn>>

Implications of adiponectin in linking metabolism to testicular function. Martin LJ. Endocrine 2014
Ontogeny of leptin and its receptor expression in mouse testis during the postnatal period. Herrid M et al. Mol Reprod Dev 2008

Leptin inhibits basal but not gonadotrophin-stimulated testosterone production in the immature mouse and sheep testis. Herrid M et al. Reprod
Fertil Dev 2008



White, beige, and brown adipocytes

» H avayvwpion ToL AITSOLC ICTOL WS CNUAVTIKO EVOOKPIVIKO OPYAVO

» Me SIapoPETIKG €i6N AITTOKLTTAP WYV, KAl CLVEXN ATTOUOVWON KLUTOKIVQY,
O€ OXEON ME TNV XOUNAORABUN PAEYUOVN

» Obnyei oe avamTuén POVTEAWY avooopLBUIoNG &
AVOOOTOOTIOTTOINONG TOL

» Mg OKOTTO TNV PETATOOTIN TOL O€ IOTO TTOL BA KATAVOAWVEI
TTEQICOOTEQN EVEPYEID

» OcOATTELTIKOI OTOXOI 2

Immune Modulation of Brown(ing) Adipose Tissue in Obesity Susan M. van den Berg et al Endocrine Reviews, 2017

Adipose tissue as an endocrine organ Galic S..etal  Molecular and Cellular Endocrinology, 2010




daiveral OTl N AvepPIKn Yovada EXEl
SIKO TNC ‘aioBntnea’ via TNV pubuion
TNG EVEPVYEIAKNG OUOIOOTACIAC OTO
UIKOOTTEQLIRAANOV TNC KAl







