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Background —
{

‘Many environmental, physuologlcal and genetic
factors_have been’ shown to’/impair, ,sperm function
throya‘n oxidative damage. Oxidative “stres (OS)
arises as consequence of exé/ésswe/ reactive
oxygen SV%S AROS) production” andlaf@a:red
antioxidant defence mechanisms. The decline in male
?{):)ductlve health _has” generated considerable

ublic and scientific concerns about the possible
Tdie of environmental contaminants, A Dbétter
understanding of how; OS/affect sperm ‘function wull
»be benefucua’l as it mugh help in the design of new
and effective treat / strategies to combat the
problem of increasing male subfertili%y.
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'‘Despite the vulnerablllty of sperm to oxldatlve Stress,
it }s‘aiso clear that normal sperm function depends.
on. Io/WLIeveIs of ROS generation in order to promote
the transduetion signal . pathways | éssocuated with
capacitati Modulators. of ROS" generation.. by
spermatozoa may therefore have—clinical utility-in
r platmg the fertilizing capacity of these cells and
reventmg the development of anti-sperm immunity.
The  mechanisms by-which oxidative stress limitsthe-
functional competenoe of mammalian- spermatozoa
sinvolve, the peromdatlon of. lipids, electron leakage
from’ the sperm mi hondrla the induction of

oxidative DNA damage, and the formatlon of protem
~ardAdiante
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A variety of tecbni,ciues have been developed for tﬁls
purpose’including’ chemiluminescenegi'(lumin | and
lucigénin), ' flow cytometry W"'OSOX‘ “ Red,
dihydroeth}d‘ m,‘};,s-diaminofluore‘s)céin // R
diacetate and 2',7'-dichlorodihydrofluorescein
digeetate) adnd ‘spectrophotometry. (nitroblue
} razolium)./ - )
13 (o >
1308 generation—is triggered with a/ variety - of
reagents including thydroxyestradiol/, menadione,
"4-hydroxynonénal and ychidonic acid. '
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Stimulus

2-Hydroxyestradiol

Arachidonle acld

4-Hydroxynonenal

Menadione

Source of ROS

Mitochondrial ROS in matrix

Mitochondrial ROS in Intramembranous
space

Mitochondrial ROS in intramembranous
space

Cytoplasm and plasma membrane

Probes - target(s)

MSR - mitochondrial ROS, particularly superoxide

DHE - intracellular ROS, particularly superoxide

H2DCFDA - intracellular ROS particularly H,0, and ONOQ"
NEBT - intracelluar reduction including superoxide anion
Luminel and peroxidase - extracellular H,0,

Lucigenin - intracellular reduction including superoxide anion

80HdG - oxidized base adducts

+ DAF-DA - nitric oxide @

Reproduced from Aitken et al 2013

Spontaneous ROS generation

Comparison of all probes for their ability to discriminate the known
differences in oxidative stress that exist between spermatozoa
recoverad from the high- and low- density regions of Percoll
gradiants




oy = / |
Ve ‘ /"
/ /’ o

*‘\’*‘ B 3
flabetes mellu&h/ /
ton malesexua
/ functuonand mfertuluty
- ‘/,»

- — 4
/ - /l #
- / S —

/)~

o
\  - ™ ey /I..b —
\ /v’ / { //
Z1

)

/h

/

k)/'



,‘/‘ —

SR o S v

Ba'ékground S

- DM f)asically impinges on&he male reproductive _
system and ferti I_;{y through its effects'on £
/:Eféétile dysf/u/nction (ED) ”/ / ~Z
/T'r;lpa;rfgrsemen_parameters. ;,[/f > ' |

« The mecha is/mé via which D_Mvgar”( impactop—-...
infertility' is / — BN
/A-Hyperinsulinemia.—

| // Changes in reproductive hormonal levels

Y Oxidative stress 5 ,

Adipokines. =7 f

’

‘Adipocyte derived’ﬁormones such as resistin -
and leptin
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5. lfote_yals of Phytoth rapﬁ/ tic

ment of Erectule\\
/ ysfunction (ED)
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tis often difficult to establish the exact etiologyof
E[},/as,lt is frequently a'secondary symptom ofan , -
underlying condition, the nature of wh|¢h can?@ e,
physical, ps logical, or blochemlpfal Ph)}s cal
conditions,i Iude diseases such as/dlab srenal
failure, ma arla, ‘& cancer, as well as-cardlovasc lar-
;afﬁ)rs (hypertension; ‘_agllefosclerosw and heart

spase all of which can also be associated with life -
style factors (age ‘smoking, and drug/ alcohol

intake). 7 oy
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Phytotherapeutlc grugs generally haye a ebroad
sp/eetﬁum of action’in the body, and are often capable,
of influencing vurtually all metabolic processes with
minimal side--effects. . Studies )ﬁw

estigating the
potential hytotherapeutlc treatment ﬂare

extremely mltéd —

. P~
Q/A)al therapies appear to have potential benefits;
but the health risks of various phytotherapeutla

compounds still need ;o be elucidated.
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/The invasion of mlc;oorgani“sms and mf{e,ctlve Y .
ba/oteﬂa in the genito-urinary tract Iea“ds to the rapid-.
mcre/ase in white blood cells that can présent ﬂthe
ejaculate. ;s

Inflammat&esponse aimed at erlmg the\\'

ﬁoorgamsms via the'production and release of
at}mologlcal ROS levels leading to 0xndat|ve Stress <
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Leukocytosperm’ a (Iepkocyte concentration >1 06/ml
semen) is present in W of male factor infertility.

71

r _
A’ / o’



T ,":”/ .‘". v ,«'/ /’/’-'
S1€mﬂcance~ —
= | =
)

>, g
/! - T
Leukoeytospermia’ represents an ﬁgdditioné‘l' risk.
fa"cto/;_that should be treated, especia lj Wher})‘ vitro
‘therapy is be scheduled, in ofder to_improve
gamete quality. ~ W AR

s -

= / N ‘
'I‘“"ygrelationship betweén.leukocytospermia, OS as
g/l as possible treatment regimes are explored.
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Nlcotme and Meth7mphetamme (MA) (addiction are
serious worldwudg public health problems wuth many.

nsequences “and complucatlonS/ Significant
morb’auty including cardlovascq r, mf tlous
pulmonary/ den/tal diseases angi oth,er/ ~system
complications are associated-with abuse\T“these

?bstances / T
‘w-"/

Usmg a wistar rat model, we are-investigating-the
effects of chronic us;ge of MA on sexual beheviour
-and on male/reproductlvefunctlon : ¢
“This/ study malght shgngnore light on the exact level
of male spermatogenesis that is influenced by the
exposure to Methamphetamine . v I
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/Antioxidants are able to protect bioldgical syStems
against’the potentially harmful effec,lf,sf',:of processes.
or re/a\c_\tions that can cause excessivc—;gfcidatio: e
S~ gl/ .

Different Z(tioxidant protection’” /sy /_ —~_play
important and interdependent roles-in reducing 0S:in
rpﬁ/é reproductive functiop:
)

4 /
Antioxidants mostly derived from the human -diet-
maintain a healthy sperm/production and can offer
;an alternative— when*“managing male ' infertility
because they are cost effective and have little or no
side effects on male reproductive function.
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