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Introduction

e glob al environment temperature is growing and it is already
established that it prejudices the male reproduction function. High
temperature leads increase of reactive oxygen species (ROS) and,
consequently, oxidative stress [1]. Sperm cells are highly susceptible
to oxidative stress, which results in fewer ROS neutralizing enzymes
in their characteristic small cytoplasm. is leads to a diminished
cellular protection. In addition, sperm contain large amounts of
polyunsaturated fatty acids, proteins and DNA, which are substrates
for ROS [2,3]. Besides, sperm mitochondria produces the most ROS
[4], which trigger lipid peroxidation of polyunsaturated fatty acids
in the plasma membrane [3,5]. Lipid peroxidation, in turn, reduces
plasma membrane uidity and, as a result, it prejudices sperm function,
culminating in decreased sperm motility [6-8] and increased rates
of sperm DNA fragmentation [9], cellular apoptosis [2,8,10,11] and
morphologically abnormal sperm [2,6].

e detection of ROS in sperm samples is critical for diagnosing
infertility. Chemiluminescence is the most commonly used technique
for this purpose, but it does not di erentiate between ROS produced
in sperm and ROS produced in leucocytes. Additionally, results
with chemiluminescence have been inconsistent [12]. A widely
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cytometry.In addition, it is used in samples preserved in formaldehyde
[20] and in combination with other probes [21]. CellROX can be used
to measure cellular ROS in the cytoplasm because it detects hydroxyl
better than superoxide [22]. It is oxidized during cellular oxidative
stress [23] and shows maximum excitation/emission at 640/655 nm.
In the absence of ROS, it remains in its reduced state and emits no
uorescence. CellROX is not commonly used in cell biology, and to the
best of our knowledge, there are no published studies reporting its use
in sperm.

On this way, this study evaluated the e ciency of the use of
the CellROX Deep Red Readeambrescent probe to detect ROS
production in ram sperm. e use of the probe was evaluated in two
steps. e rst step was performed in experiment 1 that evaluated the
e ciency of CellROX to detect sperm oxidative stress inducedtro.

In the second experiment, it was evaluated the e ciency of CellROX
to detect sperm oxidative stress indugedivo. Both of experiments
were done to evaluate the e ciency of CellROX Deep Red Réagent
uorescent probe to detect ROS in ram sperm.

Materials and Methods

Experiment 1. Evaluation of CellROX Deep Red Readent
uorescent probe e ciency in detect sperm

Oxidative stress indaedin vitro: e experiment was conducted
with three semen treatments: TO (semen sample that was not submitted
to oxidative stress induction), T50 (semen sample that was 50% induced
to oxidative stress and 50% not induced) and T100 (semen sample that
was entire submit to oxidative stress induction); and two variables:
sperm under mild or no oxidative stress and sperm under moderate or
intense oxidative stress.

Semen collection and preparationree White Dorper rams
(Ovis aries

Biochem Physiol
ISSN: 2168-9652 BCP, an open access journal

Volume 4 ¢ Issue 2 » 1000157



Citation: Alves MBR, de Andrade AFC, de Arruda RP, Batissaco L, Florez-Rodriguez SA, et al. $Q (I¢FLHQW 7HFKQLTXH WR
Reactive Oxygen Species: The CellRox Deep Red® Fluorescent Probe. Biochem Physiol 4: 157. doi: 10.4172/2168-9652.1000157

Page 3 of 5

Research adopted byttt Committee in the use of animals” of the
School of Veterinary Medicine and Animal Science of University of Sdo
Paulo, protocol number 2467/2012.

Semen preparation and evaluation of testicular degenerati&ior
examination of the testicular degeneration induction was performed
evaluation of total and progressive motility, sperm defects and sperm
DNA fragmentation. e total and progressive motility was assessed by
computer analyses system. e so ware was the Sperm Class Analyzer
(SCA, Microptics, Spain) and the set up was adjusted by ram sperm.
It was chosen ve elds for the analyses and it was used the Makler
chamber to perform the evaluation. e sperm defects were evaluated
by di erential interference contrast microscopy (DIC). It was counted
200 cells that were classi ed in major and minor sperm defects. DNA
fragmentation was determined by commercial kit Haloftdalotech,
Spain) and it was determined the fragmentation in 1,000 cells. All
evaluation was done by competent techniques.

Semen preparation and evaluation of oxidative stresBwvo
hundred microliters of semen samples diluted in TALP media [25]
(25%10 sperm/mL) were added to 0.5 pL of CellROX (1 mM in DMSO)
and 2 pL of Hoescht 33342 (2.5 mg/mL; in dPBS), and incubated for
30 minutes at 37°C. A er incubation, the solution was centrifuged
for 5 minutes at 2,000 g, the supernatant was removed, and the pellet
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