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ac.4.3 DNA fragmentation in spermatozoa
There is increased DNA damage in spermatozoa from men with oligozoospermia. This increase is associated
with reduced chances of natural conception and an increased chance of early pregnancy loss [84)].
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CHAPTER 2 Standard procedures 69

2.15.2 Classification of abnormal sperm morphology

Human semen samples contain spermatozoa with different kinds of malformations.
Defectlve spermatogene5|s and some epldldymal pathologles are commonly asso-

morphologlcal defects are usually mlxed Abnormal spermatozoa generally have a
lower fertilizing potential, depending on the types of anomalies, and may also have
abnormal DNA. Morphological defects have been associated with increased DNA

(Gandlnl et al, 2000) an increased |nc:|dence of structural chromo-

aneuploid
to the form of the head, although the sperm tall (mldplece and principal piece) is
also considered.

The following categories of defects should be noted (see Fig. 2.13).

¢ Head defects: large or small, tapered, pyriform, round, amorphous, vacuolated
(more than two vacuoles or >20% of the head area occupied by unstained vac-
uolar areas), vacuoles in the post-acrosomal region, small or large acrosomal
areas (<40% or >70% of the head area), double heads, or any combination of
these.

¢ Neck and midpiece defects: asymmetrical insertion of the midpiece into the
head, thick or irregular, sharply bent, abnormally thin, or any combination of
these.

* Principal piece defects: short, multiple, broken, smooth hairpin bends, sharply
angulated bends, of irregular width, coiled, or any combination of these.

* Excess residual cytoplasm (ERC): this is associated with abnormal spermato-
zoa produced from a defective spermatogenic process. Spermatozoa charac-
terized by large amounts of irregular stained cytoplasm, one third or more of
the sperm head size, often associated with defective midpieces (Mortimer &
Menkveld, 2001) are abnormal. This abnormal excess cytoplasm should not be
called a cytoplasmic droplet (Cooper, 2005).

Comment 1: Cytoplasmic droplets (membrane-bound vesicles on the midpiece at
the head-neck junction) are normal components of physiologically functional hu-
man spermatozoa. If swollen, they may extend along the length of the midpiece, as
observed by phase-contrast, differential-interference-contrast and X-ray micros-
copy of living cells in semen, cervical mucus and medium (Abraham-Peskir et al.,
2002; Fetic et al., 2008).

Comment 2: Cytoplasmic droplets are osmotically sensitive and are not well pre-
served by routine air-drying procedures (Chantler & Abraham-Peskir, 2004; Cooper
et al., 2004). They are not obvious in stained preparations, where they may appear
as small distensions of the midpiece. Cytoplasmic droplets are less than one third
the size of the sperm head in fixed and stained preparations (Mortimer & Menkveld,
2001) and are not considered abnormal.
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Evangelini Evgeni "*", Konstantinos Charalabopoulos *, Byron Asimakopoulos >
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Table 2. Methods of evaluation of sperm DNA fragmentation and sperm chromatm mtegnty

Sperm DNA fragmentation
Method Advantages Disadvantages
SCD
* Techmcally smple
* Precise Ti :
: iﬁ;}ﬁmmﬂe Labor mfensive (microscopic evaluation of at least 300 spermatozoa)
e Not requiing special eqpipment Traming required to avold techmcian subjectivity
* Test resulfs correlate with SCSA
SCSA

* Comelations with the results of other methods evaluating

Rapid evaluation of a large number of spermatozoa (~3,000)
Rapid assessment of many samples
Flexibilify in routine laboratory practice (also used i frozen

samples)
Highly reproducible

High cost equipment is required
Precision is based on the evaluation of a large number of spermatozoa
Reference sample 15 required for flow cytometer calibrafion

different types of DNA damage (TUNEL, COMET) The evaluation of partially stained spermatozoa reduces the objectivity

?ﬁ;:&m e fal studies Does not reflect a distinet physiological process
Statistically robust Indirect evaluation of the actual fragmentation of the DNA

DFT: umque reference limits associated with fertility progno- Result nferpretation can be :

515
HDS: provides mformation on chromatin condensahion,
associated with sperm cell immatunty

Assessment of a small number of spermatozea (~200)

The use of bnght field microscopy may reduce the cost
Effective even mn low concenfration samples (gg. feshcular
biopsy)

PFeaference eammle 18 ot remmred

Time consummg (~3 hours of laboratory time per assay)

Not clear correlation between suggested reference linuts and progmosis m ART
Immature spermatozoa are not evaluated (eg. lugh HDS cells of SCSA)

High intra-assay and mter-laboratory vanability




COMET

* (uantifies the actual DNA damage of each examined spet-
matozoon (strand breaks)

» More sensitive i alkaline conditions (identifies both single
and double DNA strand breaks)

* Comelates well with TUNEL and SCSA

» Special software required
* Expenence m data collection and interpretation requred
+ Special equpment required (electrophoresis umit connected to fluorescence micro-

cromia
v

» Dnfficult to standardize (high mtra- assay and inter-laboratery protocol vanability)

* [Ime consummg
Alkalme method:

» Possible overestimation of DA breaks due to mduced conversion of alkal-labile
sites into breaks
* Does not provide clear distinction between fertile normospermic and mfertile

normospermic/asthenozoospermic men
Newmal method:
» low sensthwity
* no reference limits comelating test results and prognosis i fertility potential
DNA ladder
* Detects apoptotic spermatozoa mn relation to low molecular
weight DNA molecules present . _— : : e .
e Low molecular weight DNA- bearing spermatnzoa correlate Padioactive stams are required to observe the charactenstic “ladder” forms
with TUNEL positive spermatozoa
DNA-break detection FISH
» DNA fragmentation assessed directly in spermatozoausmg ~ _=_New method
genomic probes * Test results not adequately validated yet
Sperm chromatin integrity
Aniline/Toluidine blue staining
= DNA-protem mteraction better evaluated m companson to
SCSA
*  Assessment of a small number of spermatozoa * Precision dependent on staming efficiency
* Inexpensive * Inter-laboratory vanability not tested
+ Applied with bnght field mcroscopy
= Test results comelate with TUNEL, SCSA, COMET

Chromomycin A3

+ Negative correlation with ferilization rates m IVF

» Techmcally demanding

* Current appheation only m research protocols
» Infer-laboratory vanability not tested

J Reprod Infertil, Vol 15, Ne 1, Jan-Mar 2014 - 7
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The clinical utility of sperm DNA integrity testing

The Practice Committee of the American Society for Reproductive Medicine

American Society for Reproductive Medicine, Birmingham, Alabama

Sperm DNA damage 1s more common 1n infertile men and may contribute to poor reproductive performance.
However, current methods for evaluating sperm DNA integrity do not reliably predict treatment outcomes,
and no treatment for abnormal DNA integrity has proven clinical value. (Fertil Steril® 2008;90:5178-80.
©2008 by American Society for Reproductive Medicine.)

TAsLE 2

Effect of sperm DNA integrity test results on reproductive outcomes.

Odds ratio (95% confidence interval)

Study population No. of studies for Achieving pregnancy®
Normal couples 2 2.08 (0.23-19.0)
IVF 3 1.06 (0.27-4.25)
ICSI 3 1.07 (0.39-2.93)
IVF and ICSI 6 1.62 (0.96-2.72)

Note: OR = odds ratio; 95% Cl = 95% confidence interval.
#0OR >1 indicates pregnancy rate higher using sperm with normal DNA integrity.

ASRM Practice Committee. Sperm DNA integrity testing. Fertil Steril 2008.




The clinical utility of sperm DNA
Integrity testing: a guideline

The Practice Committee of the American Society for Reproductive Medicine

American Society for Reproductive Medicine, Birmingham, Alabama
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Sperm DNA damage: how relevant is it clinically?

Victor E. Beshay and Orhan Bukulmez
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Middle East Fertility Society Journal (2013) 18, 78-83

Middle East Fertility
Society Journal =

Middle East Fertility Society
Middle East Fertility Society Journal

www.mefsjournal.org
www.sciencedirect.com

DEBATE

Sperm DNA fragmentation testing: To do or not to do?
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