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Dual Role of Oxidative Stress in Male (In)fertility
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Evaluate the effects of Anthocyanins-
enriched fraction (EX) from 

Callistemon citrinus flower and 
Cyanidin-3-O-glucoside (CYA) on 

Leydig cells 

Discover the role of anthocyanins in 
Male (In)fertility

Really usefull in dietary Intake or 
nutraceutical supplementation? 

Callistemon citrinus Flowers
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RP-HPLC-DAD-ESI-MS/MS

In vitro Cells Model: TM3 Leydig cell (n= 6) 
Conditions Group: EX (0.01, 0.10, 1.00 μg/mL); CYA (0.50, 5.00, 50.00 μΜ) 
Focus on Steroidogenesis: All the samples were treated with human Chorionic Gonadotropin (3 nM) to stimulate physiological
testosterone production 

Callistemon citrinus flower Green Extraction techniques 
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Metabolomic analysis
Androstenedione production (ELISA quantification)
Reducing power (FRAP assay)

CTRL EX EX 0.01 g/mLEX 0.1 g/mL EX 1 g/mL CTRL CYA CYA 0.5 M CYA 5 M CYA 50 M

0.0

0.1

0.2

0.3

0.4

SRB

A
b

s

e

f,g

CTRL EX EX 0.01 g/mL EX 0.1 g/mL EX 1 g/mL CTRL CYA CYA 0.5 M CYA 5 M CYA 50 M

0.0

0.2

0.4

0.6

0.8

MTT

A
b

s

e f,ga,b
ea,b

CTRL EX EX 0.01 g/mL EX 0.1 g/mL EX 1 g/mL CTRL CYA CYA 0.5 M CYA 5 M CYA 50 M

0

1

2

3

4

LDH

A
b

s

e,f

b

b

CTRL EX EX 0.01 µg/mL EX 0.1 µg/mL EX 1 µg/mL CTRL CYA CYA 0.5 M CYA 5 M CYA 50 M

0.0

0.5

1.0

1.5

2.0

2.5

Intracellular ROS

In
tr

a
c
e
ll
u

la
r 

R
O

S

(C
M

-H
2

D
C

F
D

A
/H

O
E

C
H

S
T

)

e
a,b

a,b

R
E

S
U

L
T

S

Preliminary Screening
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Slot blot (4-HNE)
RT-qPCR (Star, Cyp17a1, Nrb02)
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Focus on Steroidogenesis and 
Exometabolome Profiling

MEET OUR 
GROUP!!

C O N C L U S I O N S
We will move inside the 

proteomic profile of Leydig cells 

to understand better where 

anthocyanins work!

Our results reveal that this 
concentrations of anthocyanins from 

Callistemon citrinus decrease 
androstenedione production in a 

ROS-dependent way!

References:

[1] Laganà, G.; Barreca, D.; Smeriglio, A.; Germanò, M.P.; D'Angelo, V.; Calderaro, A.; Bellocco, E.; Trombetta, D. 

Evaluation of Anthocyanin Profile, Antioxidant, Cytoprotective, and Anti-Angiogenic Properties of Callistemon citrinus 

Flowers. Plants 2020, 9, 1045. https://doi.org/10.3390/plants9081045

[2] Smeriglio, A.; Barreca, D.; Bellocco, E.; Trombetta, D. Chemistry, Pharmacology and Health Benefits of 

Anthocyanins. Phytother Res 2016, 30, 1265-1286, doi:10.1002/ptr.5642.

[3] Tsai, S.C.; Lu, C.C.; Lin, C.S.; Wang, P.S. Antisteroidogenic actions of hydrogen peroxide on rat Leydig cells. J Cell 

Biochem 2003, 90, 1276-1286, doi:10.1002/jcb.10738.

[4] Miller, W.L.; Auchus, R.J. The molecular biology, biochemistry, and physiology of human steroidogenesis and its 

disorders. Endocr Rev 2011, 32, 81-151, doi:10.1210/er.2010-0013

Figure 1. Cytotoxicity profile and reducing power analysis in Leydig cells subjected to anthocyanins-enriched fraction (EX) (0.01, 0.10 and 1.00 µg/mL) 

and Cyanidin-3-O.glucoside (CYA) (0.50, 5.00, 50.00 μM). In order: Metabolic activity; Cell proliferation; LDH release for cell permeability damage and 

Frap Assay on collected media after the treatment (n = 6 for each condition).

Figure 2. Analysis of oxidative state of Leydig cells exposed to EX fractions and CYA using CM-H2DCFDA assay (n = 6 for each condition) and analysis of mitochondrial 

potential health using JC-1. Representative images showing the production of intracellular ROS for the treatment with EX and representative images for the mitochondrial 

potential health treated with CYA. Slot-Blot analysis for Lipid peroxidation (4-Hydroxynonenal) treated with EX and CYA. Western-Blot evaluation of Complex III and V of 

mitochondrial transport chain after the treatment with EX (n = 6 for each condition). 

Figure 3. Impact of anthocyanin-enriched fraction (0.01, 0.10, 1.00μg/mL) and of cyanidin-3-O-glucoside (0.50, 5.00, 50.00μM) on steroidogenesis as evaluated by 

Androstenedione production by ELISA equipment. Impact of anthocyanins-enriched fraction (0.01, 0.10, 1.00μg/mL) on the expression of STAR, CYP17a1 and NR0B2 

genes. Statistically significant differences (p < 0.05) in the results are expressed as mean ± SEM and are expressed as a- different related to the control (without anthocyanins 

enriched fractions or cyanidin-3-O-glucoside). (n = 6 for each condition).
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Figure 4. Exometabolome profiling of Leydig cells untreated (A) vs under treatment with 1.00 μg/mL with anthocyanins enriched fraction (EX) (D). The heat-map show the

evaluation of 21 metabolites for the two conditions. Statistical differences are observed for Valine, Isoleucine, Succnate and Creatine between A vs D.
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