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Results and significance of chromosomal karyotype analysis of 3 591 sperm donors in

Jiangsu Province
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[Abstract] Objective: To analyze the genetic characteristics of chromosomes of sperm donor volunteers in human sperm bank of the
First Affiliated Hospital of Nanjing Medical University, for more than ten years, and to explore the role of sperm bank chromosomal
karyotypes analysis and screening in avoiding adverse pregnancy outcomes after sperm donor treatment. Methods: The chromosomal
karyotypes examination results of 3 591 sperm donors, who underwent sperm screening at the Human Sperm Bank of the First Affiliated
Hospital of Nanjing Medical University from January 2012 to December 2023, were retrospectively analyzed to classify the distribution
and types of chromosomal karyotypes abnormalities. Results: Among the 3 591 sperm donors, there were 62 cases of karyotype
abnormalities, accounting for 1.73% of all volunteers, of which the most common were pericentric inversions (30/62) , followed by
secondary constriction region enlargement (13/62), and then short-arm enlargement (7/62) and translocation (6/62). In addition to this,
there were 3 cases of satellite enlargement, 1 case of double enlargement, 1 case of enlarged centromere, and 1 case of marker
chromosome. Conclusion: In view of the known or potential adverse effects of karyotype abnormalities on pregnancy outcomes and
offspring health, sperm banks are required to conduct rigorous cytogenetic screening of sperm donor volunteers to circumvent the risk
of failure of subsequent sperm donor treatments and to fulfil the societal role of assisted conception and eugenics.
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Table 1 Detailed karyotype defects in 62 abnormal patients among 3 591 sperm donor volunteers

Karyotype Note Cases Percentage of total
(n) volunteers (%)
Numerical anomaly
47,XY, +mar 1 0.03
Translocation 0.17
46, XY, t(7;14)(p22; q22) Translocation of chromosome 1, 14 1
46,XY,t(7;13)(pll;ql2) Translocation of chromosome?7, 13 1
46,XY,t(12;21)(pll;pll) Translocation of chromosome12,21 1
46,XY,1(3;9)(q27;q22) Translocation of chromosome3, 9 1
46,XY,1(1;3)(p22; p21) Translocation of chromosomel, 3 1
46,XY,t(5;7)(q22; q34) Translocation of chromosome5, 7 1
Secondary constriction area lengthening 0.36
46, XY, 1qh+ Secondary constriction area lengthening of chromosome 1 8
46,XY, 16gh+ Secondary constriction area lengthening of chromosome 16 3
46,XY,21ph+ Secondary constriction area lengthening of chromosome 21 1
46,XY; Ygh+ Secondary constriction area lengthening of chromosome Y 1
Chromosome short arm lengthening 0.19
46, XY, Yp+ Short arm lengthening of chromosome Y 1
46,XY,21p+ Short arm lengthening of chromosome 21 4
46,XY,22p+ Short arm lengthening of chromosome 22 1
46, XY, 15p+ Short arm lengthening of chromosome 15 1
Chromosomal centromere enlargement
46,XY,22cenh+ Centromere enlargement of chromosome 22 1 0.03
Extension of satellite 0.08
46, XY, 22pstk+ Extension of satellite in chromosome 22 1
46,XY, 14pstk+ Extension of satellite in chromosome 14 1
46,XY, 15pstk+ Extension of satellite in chromosome 15 1
Dual satellites
46, XY, 15pss Dual satellites of chromosome 15 1 0.03
Pericentic inversion 0.84
46,XY,inv(9) (p12;q13) Pericentic inversion of chromosome 9 21
46, XY,inv(9) (p12;ql12) Pericentic inversion of chromosome 9 1
46, XY,inv(9) (p12;q21) Pericentic inversion of chromosome 9 6
46,XY,inv(Y)(ql1;q12) Pericentic inversion of chromosome Y 1
46,XY,inv(10)(q21;q22) Pericentic inversion of chromosome 10 1
Total 62 1.73
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Table 2 Analysis of semen quality results from 62 volunteers with chromosomal abnormalities (n=62)
Variable Minimum value Maximum value Average value Standard deviation
Sperm concentration (X10%/mlL) 40 273 107.85 44.540
Progressive sperm (%) 48 82 68.19 8.053

Sperm morphology analysis (%) 4 21 10.65 4.197
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