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Testis biopsies were harvested 
from 10 men with 

oligo/azoospermia, undergoing 
sperm retrieval

A B
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Testicular	stem	cells	can	proliferate	
exponentially
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Isolation and characterization of Human Leydig 
Stem Cells 

LSCs were successfully cultured 
in-vitro, characterized



Paracrine factors 
Ø Condition media was 

used from LSC 
cultures with or without 
Testicular 
microenvironment. 

Ø Cytokine antibody
array

Ø Leptin was the only 
cytokine whose levels 
were substantially 
suppressed in the 
absence of TME



Leptin was 
found to be 
upstream of 

DHH Signaling 
and this 

interaction was 
found to be 

unidirectional



Ø Leptin was found
to induce the
differentiation of 
LSCs in a dose 
dependent manner

Ø Low doses of 
Leptin have an 
inducing and high 
Leptin doses have 
an inhibiting 
impact on LSC 
differentiation



Impact of Leptin wrt BMI

0.5

1.0

1.5

2.0

2.5

R
el

at
iv

e 
ex

pr
es

si
on

GLI

+
+

+
+

+

- - - -
- - - -
- - - -
- - - -
- - - -

+
+

+
+

+

- - - -
- - - -
- - - -
- - - -
- - - -

+
+

+
+

+

- - - -
- - - -
- - - -
- - - -
- - - -

+
+

+
+

+

- - - -
- - - -
- - - -
- - - -
- - - -

0.25ng/ml
0ng/ml
1ng/ml
2ng/ml
10ng/ml

Leptin 0.5

1.0

1.5

2.02
3

R
el

at
iv

e 
ex

pr
es

si
on

SMO

+
+

+
+

+

- - - -
- - - -
- - - -
- - - -
- - - -

+
+

+
+

+

- - - -
- - - -
- - - -
- - - -
- - - -

+
+

+
+

+

- - - -
- - - -
- - - -
- - - -
- - - -

+
+

+
+

+

- - - -
- - - -
- - - -
- - - -
- - - -

0.25ng/ml
0ng/ml
1ng/ml
2ng/ml
10ng/ml

Leptin 0.5

1.0

1.52
3

R
el

at
iv

e 
ex

pr
es

si
on

3BHSD BMI <20
BMI 20-25
BMI 25-30
BMI >40

+
+

+
+

+

- - - -
- - - -
- - - -
- - - -
- - - -

+
+

+
+

+

- - - -
- - - -
- - - -
- - - -
- - - -

+
+

+
+

+

- - - -
- - - -
- - - -
- - - -
- - - -

+
+

+
+

+

- - - -
- - - -
- - - -
- - - -
- - - -

0.25ng/ml
0ng/ml
1ng/ml
2ng/ml
10ng/ml

Leptin

Ø Increasing does of Leptin have an inducing impact on LSC differentiation and DHH signaling in cells extracted from 
patients with BMI<20 (lean patients)

Ø Increasing does of Leptin have an inhibiting impact in cells extracted from patients with BMI>35 (obese patients)
Ø In patients with BMI between 20-30, low does of Leptin have a positive and high doses of Leptin have an inhibiting 

impact on LSC differentiation and DHH signaling. 



Conclusion

Ø Leptin is a paracrine factor 
which is critical for LSC 
differentiation.

Ø Impact of Leptin on LSCs 
are dose dependent



Thank you!
• For more information 

contact: 
hxa287@med.miami.edu


