4
ARSHI

Methods for assessing DNA fragmentation in bovine spermatozoa:

Veterinary Letters

ISSN 2581-2416
DOI: https://dx.doi.org/10.29244/avl.9.1.29-30
https://journal.ipb.ac.id/index.php/arshivetlett

A mini-review of Indonesian research

Faisal Amri Satrio'>*, Maghfira®, Ni Wayan Kurnia Karja*

!'Veterinary Medicine Study Program, Faculty of Medicine, Padjajaran University, Bandung, Indonesia

2 Department of Biomedical Science, Faculty of Medicine, Padjajaran University, Bandung, Indonesia

3 Animal Science Study Program, Faculty of Agriculture, Sultan Ageng Tirtayasa University, Serang, Indonesia

4 Division of Reproduction and Obstetrics, School of Veterinary Medicine and Biomedical Sciences, IPB University

ABSTRACT: This article reviews research methods and analyses of bovine sperm DNA fragmentation conducted in Indonesia.
A literature review using Google Scholar identified 37 articles by Indonesian authors published since 2018, with a peak of eight
articles in 2023. The primary techniques employed include Acridine Orange staining (17 articles), Sperm-Bos-Halomax kits (12
articles), Toluidine Blue staining (7 articles), and the TUNEL assay (1 article), each exhibiting methodological variations. This
review provides a valuable reference for stakeholders aiming to develop standardised regulations for semen evaluation in cattle.

Keywords:
bovine, DNA fragmentation, method, spermatozoa

= INTRODUCTION

Table 1 Assessment methods of bovine sperm DNA fragmentation

. . . ) Assessment meth- Advantages (+) and Arti- Variations
The evaluation of bovine sperm quality now includes the as- ods/ microscopic in-  disadvantages (-) cles between
sessment of DNA damage, a key factor influencing fertilisa- terpretation authors
ti DNA d due to di ti . Toluidine blue stain- (+) simple, suitable for 7 Minor dif-
ion success. . am.age can. occur }Je .0 isrup! 10ns.1n ing (TB) small sperm samples, ferences in
spermatogenesis, spermiogenesis, or oxidative stress (Baity and compatible with a fixation
et al. 2024). In Indonesia, semen evaluation typically relies Interpretation: light microscope and incu-
. . . . . Bright blue sperm (-) Lower accuracy from bation
on basic macroscopic and microscopic methods without con- heads signify normal  difficulty in distin- times
sidering DNA fragmentation (Satrio et al. 2022; Satrio et al. DNA; dark blue indi-  guishing intact and
2024). However, sperm DNA fragmentation is crucial for Ic)ali?zfragmenwd damaged chromatin.
fertility assessment. Indonesian researchers have investi- Acridine orange () Simple and offers 17 Incubation
gated various methods for analysing DNA fragmentation, fo- staining (AO) clear colour contrast times
cusing on accessibility and cost-effectiveness, including To- . for easy distinction. range from
. . o o Interpretation: (-) requires a fluores- overnight
luidine Blue staining, Acridine Orange staining, Sperm-Bos- Damaged DNA ap- cence microscope to5
Halomax kits, and TUNEL assays. This article reviews the pears yellowish-green minutes
devel t of th thods in Ind . d id to reddish-orange, and
evelopment of these methods .m n ones1.a an Prov1 es a intact DNA appears
reference for stakeholders working to establish bovine semen green.
evaluation regulations. Sperm-Bos-Halomax (+) Simplifies sperm 12 Staining
kit (SBH) head differentiation techniques
and microscope com- include
m MATERIALS AND METHODS : il ohp
Interpretation: patibility. Wright's
A literature review on sperm DNA fragmentation in cattle Large halos indicate ~ (-) Complex, costly, and cosin
. . fragmented DNA, requires a larger sperm methylene
was conducted using Google Scholar. The review focused on while small halos in-  sample for reliable blue, Pro-
studies by Indonesian authors in English and Bahasa Indone- dicate intact DNA. analysis. pidium io-
sia. The reviewed publications covered the entire period of dide, and
FluoGreen
relevant research up to the present. TUNEL Assay (+) Highly sensitive to 1 Lacks de-
single-cell DNA tailed eval-
m BOVINE SPERM DNA FRAGMENTATION lnterpreta'tion': straqd breaks across uation pro-
Lacks detailed inter- species. cedures.
Since 2018, Indonesian researchers have published 37 pretation. (-) expensive, complex,
articles on bovine sperm DNA fragmentation (Table 1 and and time-consuming.

Supplementary Table S1). Publications peaked at eight
articles in 2023, with the lowest output of three articles in
2021 (Figure 1). The breed-specific bovines data were
presented in Supplementary Table S1.
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Figure 1 The number of articles published from Indonesia on
bovine sperm DNA fragmentation.

m COMMON TECHNIQUES

The most common techniques for analyzing sperm DNA frag-
mentation include acridine orange (AO) staining, the Sperm-
Bos-Halomax (SBH) kit, toluidine blue (TB) staining, and the
TUNEL assay. For AO staining, 17 studies consistently found
that damaged DNA fluoresces yellowish-green to reddish-or-
ange (Figure 2), while intact DNA appears green, although incu-
bation times varied—overnight (Said ez a/. 2020), 12 hours (Arif
et al. 2020), or 5 minutes (Pardede et al. 2021). The SBH kit
yielded uniform interpretations (large halos = fragmentation;
small halos = intact DNA), but the staining methods differed:
Wright’s eosin methylene blue (Satrio et al. 2022), propidium
iodide (Pardede et al. 2022), eosin/methylene blue (Priyanto et
al. 2018a), methylene blue alone (Prabowo et al. 2023), or
Fluogreen (Baity et al. 2024). TB staining consistently showed
bright blue heads (normal DNA) versus dark blue heads (frag-
mented DNA), although protocols varied—30-minute fixa-
tion/10-minute staining (Susilowati et al. 2021) or 60-minute
fixation/5-minute staining (Pardede et al. 2020a). The TUNEL
test (Prihantoko ef al. 2020) lacks detailed evaluation criteria in
the reviewed studies.
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Figure 2. The photomicrograph shows sperm stained with acridine or-
ange (AO) and toluidine blue (TB) methods. (A) In AO staining, dam-
aged DNA appears yellowish-green to reddish-orange (white arrow),
while intact DNA appears green (Pardede et al. 2022). (B) In TB stain-
ing, bright blue sperm heads indicate normal DNA, and dark blue
(black arrow) shows DNA fragmentation (Pardede ez al. 2020b).
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m FUTURE RESEARCH

Future research on bovine sperm DNA fragmentation in Indone-
sia should incorporate methods like sperm chromatin structure
and COMET assays, compare their accuracy, explore fertility
correlations, and investigate’ omics’ approaches for DNA frag-
mentation.
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