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Sperm cryopreservatior Introduction: Sperm cryopreservation is a critical biotechnology for genetic resource
viability, motility, dom conservation and artificial insemination in domestic animals. However, conventional
methods often result in significant post-thaw damage, reducing viability and fertility.
This systematic review and meta-analysis synthesizes evidence from 11 comparative
studies to evaluate the efficacy of optimized cryopreservation protocols (e.g., DMA
(Dimethylacetamide) pellets, dry thawing, nano-enhanced extenders, programmable
freezing) versus standard methods on sperm viability and motility.

animals, meta-analysis,
PRISMA, random-effec
model

Aims: To quantify the pooled effect size of optimized cryopreservation methods
(DMA pellets, dry thawing, nano-enhanced extenders, programmable freezing)
compared to standard glycerol-based protocols on post-thaw sperm viability and
motility in domestic animals; to identify sources of heterogeneity; to assess publication
bias; to provide predictions for future studies; and to offer recommendations for Iran,
particularly for poultry gene banking.

Materials and methods: Following PRISMA 2020 guidelines, we systematically
searched PubMed, Scopus, Web of Science, Google Scholar, SID, Maglran, and
reference lists up to November 2025. Inclusion criteria: comparative studies in
domestic animals, reporting mean + SD for post-thaw viability/motility, n > 6. Data
were analyzed using CMA v4 with random-effects model. Effect size: SMD.
Heterogeneity: I? and Q-test. Bias: Funnel Plot and Egger's test.

Results: Eleven studies (n = 276 sperm samples) were included in the final meta-
analysis. Optimized methods significantly improved viability (SMD = 4.514, 95% CI:
3.253-5.776, Z = 7.014, p < 0.001; I = 86.2%) and motility (SMD = 3.161, 95% CI:
2.378-3.943, Z=7.919, p < 0.001; I> = 75.7%). Publication bias was minimal for both
outcomes.
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Discussion: The pooled analysis showed very large effects favoring optimized methods
for both viability and motility. High heterogeneity was expected and partly explained
by species and cryoprotectant type. The findings support adopting DMA pellets, dry
thawing, and nano-extenders in breeding programs and gene banks, especially in Iran.

Conclusion: Optimized protocols substantially outperform standard methods,
recommending their adoption in breeding programs to enhance fertility rates and
genetic preservation in domestic animals.
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Ogata 2025 2862 0.429 0184 2021 3702 6672 0.000

Stoops 2007 1873 0.424 0180 1042 2704 4416 0000

Akter 2022 3.993 0.432 0.187 3145 4840 9232 0.000

3.094 0.195 0.038 2713 3476 15892 0.000
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