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Sertoli cell functions

. Supportive and trophic functions for the cells of
the seminiferous epithelium

. Transport of mature spermatids towards the
lumen of seminiferous tubules

. Secretion of Androgen Binding Protein (ABP)
. Interaction with Leydig cells

. Production of substances with endocrine or
paracrine action for spermatogenesis control
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Leydig - Sertoli cell interaction

Intramural capillary \
Co-cells

Inter-Leydig cell capillary
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Sertoli cell products

s [ransport proteins and enzymes
= Androgen Binding Protein (ABP)
= Transferrin / Ceruloplasmin
= Plasminogen Activator (PA)

m Growth factors
m [GF-a
s [GF-8
s |GF-
s IL-1
m Hormones
= |nhibin B
= Anti-Mdllerian Hormone (AMH)




Leydig cell products

Endocrine action
m [estosterone

Neuro-endocrine action

Serotonin

IGF-I

TGF-B

PDGF

Substance P

Atrial nartiuretic peptide type C
Enzymes for catecholamine synthesis
Neuropeptides and receptors

Cell adhesion molecules

Elements of NO / cGMP system
Elements of renin / angiotensin system
Proteins of neurofilaments
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Inhibin B and AMH:
Structure and Function




Classic hormone function

~ Hypothalamus:
Releasing hormone GnkEH

N

“_ ~, Pituitary:
% Gonadotropins LH and FSH

— SpEnm
production

Target tissue of testosterone:
e.g. muscle, bone, skin
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Inhibin B function

FSH N *

4 . Inhibin B
Testes
Sertoli cells




Inhibin B biosynthesis
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AMH actions in males

Differentiation of urogenital ridge to testis
Regulation of transabdominal testicular descent
Inhibition of aromatase action in Sertoli cells

Inhibition of differentiation of precursor forms to Leydig
cells

Inhibition of steroidogenesis in Leydig cells

Higher concentration of AMH in semen as compared to
plasma after puberty may reflect its role in
spermatogenesis as well as sperm motility

Teixeira J et al. Endocr Rev 22:657, 2001
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The role of basal levels
of Inhibin B and AMH
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Aim of the study

= The aim of this study was to determine
basal serum Inhibin B levels in fertile
and subfertile men of various
etiologies.




Men studied

m Subfertility group (n=67)
= Age 32.8 + 0.6 years
= Basal Inhibin B estimation

= Control group (n=29)
= Age 30.3 £ 5.1 years

= Basal Inhibin B estimation




Subfertile men diagnosis

= INOA 31 = Rare causes:

Kallmann syndrome
Klinefelter syndrome
Congenital aplasia
Testicular dysgenesis
46,XX male

Sickle cell anemia
Vanishing testes
Testicular feminization

= Vvaricocele 14
= cryptorchidism 10

INOA: Idiopathic Non-Obstructive Azoospermia
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Table 1. Clinical and laboratory parameters of control and subfertile men.

Controls

NOA

INOD

Creprorchidism

Yaricocele

n
Clinical
Left tests volume (ml)
Right testis volume (ml)

Hormonal
ILH (mLl/ml)
FS5H (mU/ml)
Prolactin {ng/ml)
Total testosterone (ng'dl)
Inh-B (pg/ml)
AMH (ng/ml)

Spermiogram
Volume (mbD
Concentration (1 []ﬁ.-'nul}
Morilitw at first hour (%) (categories ‘a’ and B")
Morphology (% normal)
Sperm index®

31

3.0 (2)
2.8 (%)
7.6 (3)
502 (440)
103 (90)

11.6 (7.7

4.1(1.7)

45.0 (12.3)
58.5 (28)

01w
B (9.3)

26

12 (13)°
11 (14)®

8.7 (6)
22.1(13"
9.0 (%)
323 (204"

22 (25)°

5.5 (4.8)°

3.3(2.2)
MN/A
M/A
M/A
MN/A

17

15 (12)*
12 (11)®

6.1 (3=°
12.0 (14"
7.5 (9)
408 (162
50 (35)F
4.5 (4.4

‘.h
£

3.7 (27
4.0 (7.7
10.0 (15)®
11.0 (34)°
0.0 (1297

10

14 (D*
13 (9)®

7.3 (4)°

17.5 (18)°
12.0 {5}

362 (222)

25 (14)>¢
5.3 (4.8°

33(L.T)
0.1 (2.4
0.0 (10)®
0.0 (10"
0.0 (01

]

24 (gPed
25 (g)ked

4.2 (3=
6.5 (80
8.6 (14)
331 (206)

70 (51204

4.9 (2.9

3.9 (2.0)

5.3 (8.4

11.0 (25)%4
3.0 (25)°
0.1 (4.37°

< 0.0{1
< 0.0{1

< {}.0{)1
< {.1{)1]
(0.370
(.0H)3
< {.1{)1]
< {.1{)1]

(.080
< ()41
< (.01
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< {}.0{)1

INOA, idiopathic non-obstmictive szoospermia;, INOD, idiopathic non-obsructive dwspermia; IH, lareinizing hormone; FSH, follicle-
srimulating hormone; Inh-B, inhihin B; AMH, anti-Mllerian hormone; ™/A, not applicable; dara are given as median (interquarrile range);
o value refers to comparison among all groups (Kruskal-Wallis test); £ < 0.05 w. “contol, "INOA, “INOD, “cryprorchidism (Mann
Whitnev L7 test); *sperm index was calculated as: [gjaculation volume (ml)] = [concentrarion {l[lr"}] * [motilice at first hoar (%)] = [normal

morphology (%)]/10%,




Correlation

m Positive
s AMH vs. testicular volume
(r=0.456, p < 0.05)
s AMH vs. Inhibin B
(r=0.528, p < 0.05)

m Negative
= AMH vs. FSH
(r=-0.378, p< 0.05)
= AMH vs. LH
(r=-0.451, p < 0.05)




Conclusion - 1

= Serum Inhibin B and AMH levels seems
to constitute important diagnostic
parameters in male subfertility, as they
reflect Sertoli cell status.
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The role of stimulated levels
of Inhibin B and AMH




Stimulated Inhibin B levels

Adamopoulos D et al. Int J Androl 26:215, 2003
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Aim of the study

= The aim of this study was to determine
stimulated serum Inhibin B and AMH
levels in fertile and subfertile men.




Men studied

m Subfertility group (n=64)
= Age 31.5 + 0.6 years

s Basal and stimulated Inhibin B and AMH
levels

= Control group (n=12)
= Age 31.3 + 4.5 years

s Basal and stimulated Inhibin B and AMH
levels
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Conclusion - 2

s Stimulated levels of serum Inhibin B
and AMH levels do not add clinically
relevant information in subfertile men
compared to basal levels of these
hormones.
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Inhibin B and AMH
as predictors of sperm retrieval




Diagnostic approach

Investigations

| | | | | |

Classmcatlon

Diagnoses




Sperm retrieval

Testicular Sperm Extraction Testicular FNA
(TESE)




Testicular FNA classification

. Normal

. Hypospermatogenesis, mild

. Hypospermatogenesis, severe
. Maturation arrest, incomplete
. Maturation arrest, complete

. SCOS, incomplete

. SCOS, complete
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Sertoli Cell-Only Syndrome
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Aim of the study

= The aim of this study was to correlate
serum Inhibin B levels in subfertile men
with cytological testicular findings.




Men studied

m Subfertility group (n=67)
= Age 32.8 + 0.6 years
= Basal Inhibin B estimation

= [esticular FNA



Results

FNA classification

normal

hypo-, mild
hypo-, severe
arrest, incomplete
arrest, complete
SCOS, incomplete
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Sperm retrieval in FNA

AUC Inhibin B: 0.725
AUC Inhibin B/ FSH: 0.716
AUC FSH: 0.663

Inhibin B
threshold: 54 pg/mi
sensitivity: 59%
specificity: 86%




Results

s Dependent variable
= FNA findings

= Independent variables

Age

Testicular volume
FSH

Total testosterone
Inhibin B
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serum inhibin B and antimullerian hormone are not
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FIGURE 1

scatter diagram and regression lire of (&) FSH, (B) INHB, and (G) AMH levals and (D) valume of the larger testis
varsus FMA diagnoses (T: naormal spermalogenasis; Z: hypoasparmatogenesis; 3. spermatogenasis arrast,
incompleta; 4: sparmatlogenasis arrest, complete; 52 5005, incomplata; 6: 5505, completa).
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ROC curves
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ROC curves
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Conclusion - 3

= Serum Inhibin B and AMH levels
correlate with testicular cytology but
are not superior to FSH as predictors of
the presence of sperm in FNA in men
with azoospermia.




Meta-analysis

m Predictors of sperm retrieval in TESE

= Inhibin B, serum

= Inhibin B, semen
= AMH, serum

= AMH, semen

Toulis K, lliadou PK et al, 2009 (submitted for publication)




Meta-analysis characteristics

s Number of studies: 8

= Number of patients: 587
= Time interval: 1999 - 2008
= Sperm retrieval method: TESE

Toulis K, lliadou PK et al, 2009 (submitted for publication)




Meta-analysis

Studyld SENSITIVITY (95% ClI) Studyld SPECIFICITY (95% ClI)

Vernaeve/2002 0.45[0.34 - 0.55] Vernaeve/2002 0.63[0.53-0.73]

Duvilla/2008

0.64 [0.31 - 0.89] Duvilla/2008 _ 0.80 [0.52 - 0.96]

Bailly/2003 0.65[0.44 - 0.83] Bailly/2003 0.67 [0.52 - 0.80]

Nagata/2005 0.71 [0.44 - 0.90] Nagata/2005 0.96 [0.85 - 0.99]

Ziaee/2006 0.72[0.47 - 0.90] Ziaee/2006 0.96 [0.87 - 0.99]

Ballesca/2000 0.90 [0.55 - 1.00] Ballesca/2000 _ 1.00 [0.59 - 1.00]

Brugo-Olmedo/2001 0.67 [0.47 - 0.83] Brugo-Olmedo/2001 0.90 [0.77 - 0.97]

Eckardstein/1999 0.73[0.54 - 0.87] Eckardstein/1999 ————— 0.20 [0.08 - 0.39]

l,

COMBINED 0.67[0.56 - 0.76] COMBINED 0.84[0.61 - 0.94]

| cer w |
senS|t|V|tly: 67% | “memee specificity: 84% | ===orreree

1 12 = 79.80 [66.39 - 93.22] | 12 = 93.79 [90.82 - 96.75]
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Toulis K, lliadou PK et al, 2009 (submitted for publication)
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. Positive Test Result
LR+ =4.11[1.44-11.71]

Negative Test Result
LR-=0.40[0.27 - 0.60]
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Conclusions




Conclusion - 1

= Serum Inhibin B and AMH levels seems
to constitute important diagnostic
parameters in male subfertility, as they
reflect Sertoli cell status.




Conclusion - 2

s Stimulated levels of serum Inhibin B
and AMH levels do not add clinically
relevant information in subfertile men
compared to basal levels of these
hormones.




Conclusion - 3

= Serum Inhibin B and AMH levels
correlate with testicular cytology but
are not superior to FSH as predictors of
the presence of sperm in TESE / FNA in
men with azoospermia.




LH

l TGF-B
Leydig Androgens i Peritubular
cells < cells
Andro- l P-Mod-S
S TGF-B -
| erm
Sertoli | 4 -
cells = cells

Papadimas J et al.
FSH Male Reproductive Endocrinology, 1993
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