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Does centrifugation and semen processing with swim
up at 37°C yield sperm with better DNA integrity
compared to centrifugation and processing at
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room temperature?

ABSTRACT

AIM: To evaluate whether semen processing at 37°C yield sperm with better DNA
integrity compared to centrifugation and processing at room temperature (RT) by
swim-up method. SETTINGS: This study was done at tertiary care center attached
to Reproductive Medicine Unit and Medical College. DESIGN: Prospective pilot
study. PATIENTS: Normozoospermic men (n = 50) undergoing diagnostic semen
analysis. MATERIALS AND METHODS: Normozoospermic samples (World Health
Organization, 2010 criteria) after analysis was divided into two aliquots (0.5 mL
each); one was processed at 37°C and the other at RT by swim-up method. DNA
fragmentation of both samples post wash was calculated by acridine orange method.
STATISTICAL ANALYSIS USED: The values of sperm DNA fragmentation were
represented as mean and standard error (mean *+ SEM) of the mean. Paired t-test
was used for calculating the sperm DNA integrity difference between post wash at RT
and 37°C. RESULTS: Statistically significant difference was not observed in post wash
sperm DNA fragmentation values at 37°C compared to RT. CONCLUSION: Our data
represents that there was no significant difference in sperm DNA fragmentation values
of samples processed at 37°C and at RT. Hence, sperm processing at 37°C does not yield
sperm with better DNA integrity compared to centrifugation and processing at RT.
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INTRODUCTION fluorescence staining, assessed either by

microscopy or flow cytometry (sperm
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Sperm DNA fragmentation is being
increasingly recognized asanimportant though
controversial topic in male infertility."! The
sperm DNA fragmentation can be induced by
various factors like apoptosis, alterations
in chromatin remodeling during the
process of spermiogenesis, reactive
oxygen species, activation of caspases
and endonucleases, chemotherapy and
radiotherapy and also by environmental
toxicants.!

Sperm DNA damage can be assessed by
different methods like TUNEL, comet,
CMAS3, in-situ nick translation, DBD-FISH
(DNA breakage detection fluorescence in-situ
hybridization, sperm chromatin dispersion
test (SCD) and the acridine orange (AO)
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chromatin structure assay, SCSA).M AO
fluoresces green when it intercalates into
native DNA (double stranded and normal)
as a monomer and red when it binds to
denatured (single stranded) DNA as an
aggregate.

Sperms used for ART (Assisted reproductive
technology) are obtained after processing
by one of the different methods of semen
processing like density gradient, swim-up,
or washing. These methods are aimed
at obtaining a fraction of highly motile
morphologically normal sperms with no
debris. With increasing recognition of
DNA fragmentation, the focus is on finding
methods of sperm processing which yield
sperms with normal DNA integrity.**l
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There is controversy on which method yields sperms with
normal DNA integrity, with some studies claiming that
density gradient is better, others claiming that swim-up is
better method.***! Some studies claim that DNA integrity
is comparable in different methods of semen preparation.™
There is some evidence that yield of motile sperms is higher
when centrifugation is carried out at temperature of 37°C."!
However, the processing and incubation of sperms in vitro
itself may cause ROS (Reactive oxygen species)-induced
DNA damage.®'!

The incubation of prepared ejaculate sperm results in
increase in DNA fragmentation index, a measure of DNA
integrity. This change is more in samples incubated at 37°C
compared to room temperature (RT).["!

We conducted this study to explore whether centrifugation
and processing of semen samples at 37°C resulted in better
DNA integrity compared to samples centrifuged and
processed at RT.

MATERIALS AND METHODS

Patients

This study was a prospective study done on 50 patients
with mean age of 33.14 + 0.93 years undergoing diagnostic
semen analysis in our Reproductive Medicine Unit, whose
samples were normozoospermic according to World
Health Organization (WHO) 2010 criteria."? Sexual
abstinence was between 2 and 7 days for the subjects
undergoing the test.

Semen analysis

Patients were asked to collect semen samples in sterile
nontoxic containers by masturbation. They were evaluated
according to WHO 2010 criteria.l" Sperm concentration
was calculated by using Neubauer’s chamber with 10 pL
of diluted sample with semen diluting fluid in 1:20 ratio.
Motility was assessed by placing a 10 uL drop of semen
sample on a slide and covered with cover slip (22 x 22).
Under x40 magnification, 200 spermatozoa were evaluated
for motility grading. Morphology was assessed using
Diff-Quik staining method under oil immersion.!'?

Semen processing

Semen samples were processed by swim-up method,
1:2 ratio of semen sample and sperm washing medium
with HEPES buffer (Quinn’s medium, Sage, USA) with
5% Human Serum Albumin (HSA) were gently mixed in
15 mL conical tubes (BD falcon, 2095, NJ). Samples were
centrifuged at 300xg for 10 min, pellet was resuspended
in 1.0 mL of sperm wash medium and again centrifuged at
200xg for 5 min. 0.5 mL of the medium was layered over
the final pellet and incubated for 30 min.

After the completion of semen analysis, the remaining
semen sample was divided into two parts of 0.5 mL each.
One part of the semen sample (0.5 mL) was used for semen
preparation at RT and the other part (0.5 mL) was used for
semen preparation at 37°C. In semen samples processed at
RT, the sample was centrifuged at RT (REMI R-8C, India)
and incubation after the wash was done at RT in air for 30
min to not more than 1 h.

For semen samples processed at 37°C the sample was
centrifuged at 37°C (Spermfuge, Fornax, Shivani Scientific
Pvt. Ltd., India) and postwash incubation was done at 37°C
in test tube block heater in air (Ketan Digi block, Shivani
Scientific Pvt. Ltd., India) for 30 min to not more than 1 h.
After the assessment of sperm DNA fragmentation, all the
semen samples were discarded.

Assessment of sperm DNA fragmentation

Smears with 10 uL of pre-and postwash samples at RT and
37°C were prepared and air dried at RT. Slides were fixed
overnight in freshly prepared carnoy’s solution (methanol:
Glacial acetic acid, 3:1 vol/vol). After air drying, slides were
stained with AO (0.19 mg/mL) prepared daily.!"”] Briefly, a
stock solution of AO was prepared (1 g/L in distilled water)
and stored in the dark at 4°C. The staining solution consisted
of 10 mL of stock solution, 40 mL of 0.1 M citric acid, and 2.5
mLof 0.3 M Na HPO,7H,0O. The final pH of the solution was
adjusted to 2.5. The staining solution (2-3 mL) was applied
to the slides for 5 min. Slides were gently rinsed in a stream
of deionized water and coverslips were applied.

Slides were evaluated for sperm DNA fragmentation with
a fluorescence microscope (Olympus C x 31) under oil at
x1000. Normal, mature, and intact sperm fluoresces were
green, whereas red indicates fragmented and denatured
sperms. Orange or yellow heads, as well as those displaying
green and red color simultaneously, were also considered as
fragmented sperms.!™® A minimum of 200 spermatozoa were
evaluated in each slide in two replicates to calculate the sperm
DNA fragmentation. Slides were evaluated for sperm DNA
fragmentation by same andrologist (D.R) for consistency.

Statistical analysis

The percentage of sperm DNA fragmentation values was
represented as mean + standard error of mean. Paired
t-test was used to calculate the level of significance using
SPSS software (version 16.0). A P of < 0.01 was considered
statistically significant.

RESULTS

A total of 50 samples smear of prewash and postwash at RT
and 37°C were analyzed for sperm DNA fragmentation. The
mean percentage (+SEM) of sperm DNA fragmentation of
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prewash samples was 20.16% =+ 2.06%, whereas postwash
at RT was 11.58 + 1.36% and postwash at 37°C was
13.48% +1.69% [Table 1].

Statistically, extremely significant difference was observed
between the prewash and postwash at RT sperm DNA
fragmentation mean percentage values (t=5.169, P <0.0001),
similarly statistically significant difference was observed
between the prewash and postwash at 37°C sperm DNA
fragmentation mean percentage values (t=5.090, P <0.0001).

In our study, statistically significant difference was not
observed in sperm DNA fragmentation values in postwash
at 37°C compared to RT (f =1.6151, P = 0.1127) [Figure 1].

DISCUSSION

AOmethod has been used in many studies for the evaluation
of sperm DNA integrity.**® The principle of AO method
was similar to sperm chromatin structure assay (SCSA)
method except for the number of sperm cells counted.
The fertility threshold value determined by Evenson and

Table 1: Sperm DNA fragmentation percentage in
prewash and postwash at room temperature and 37°C

Sample Sperm DNA fragmentation
percentage (Mean+SEM)

Prewash 20.16+2.06

Post wash at RT 11.58+1.36

Post wash at 37°C 13.48+1.69

SEM = Standard error of the mean, RT = Room temperature

p=0.1127
14
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Figure 1: Effect of temperature on sperm DNA fragmentation in post
wash at room temperature and 37°C
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colleagues (1999) for SCSA method between infertile and
fertile men was correlating with AO values."™ AO values
are also good predictors of fertilization!">'®! or pregnancy
rates!'®”l and also a determing factor whether to go for in
vitro fertilization or intracytoplasmic sperm injection.!®!

The proportion of sperm with nuclear chromatin maturity,
as assessed by aniline blue,!"! AO staining,"*?% or
electrophoretic investigation, ! is increased by selection of
motile sperm by swim-up or density gradient centrifugation.
In our study, when postwash (both at RT and 37°C)
chromatin integrity values were compared to prewash,
higher sperm chromatin integrity was observed in postwash
samples (both at 37°C and at RT). Hence, washing procedure
enhances the sperm chromatin integrity by eliminating the
dead sperms and debris./?>%!

Sperm DNA quality predicts the intrauterine insemination
(IUI) outcome, >12% DNA fragmentation by AO method
does not resulted in any pregnancies in IUL® Out of the 50
samples assessed for sperm DNA fragmentation, 21 samples
have>12% of sperm DNA fragmentation when processed at RT
and 23 samples have >12% of sperm DNA fragmentation when
processed at 37°C. Hence, the conventional semen processing
at RT has equivalent results compared to the sperm processing
at 37°C using a temperature-regulated centrifuge.

However, the average percentage of DNA fragmentation
values were less than 12% in semen samples processed
at RT (11.58% = 1.36%), whereas more than 12% in semen
samples processed at 37°C (13.48% =+ 1.69%). The sperm
DNA fragmentation values were elevated in samples
processed at 37°C compared to RT. There was a trend
toward better DNA integrity in samples processed at RT
even though the difference was not statistically significant
with this sample size.

Prospective studies with larger sample size are needed
to verify this finding. Processing semen samples at 37°C
requires expensive temperature-controlled centrifuges
and test tube warmers. In our study, DNA fragmentation
of processed sample is similar at both RT and 37°C
irrespective of temperature during the processing. If the
DNA fragmentation values of sample after processing are
not related to temperature at which it is processed, we can do
away with costly equipment needed for processing at 37°C.

CONCLUSION

Our data represents that there was no significant difference
in sperm DNA fragmentation values of samples processed
at 37°C and at RT, hence sperm processing at 37°C does
not yield sperm with better DNA integrity compared to
centrifugation and processing at RT.
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