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Relationship between high DNA stainability of sperm and routine semen parameters

GUAN Xiaochuan, MA Ming,ZHANG Ning, BAI Xue, LIU Xingchi,ZHOU Jing, YU Yuexin
(Department of Reproductive Medicine , General Hospital of Northern Theater Command , Shenyang 110003, China)

Abstract Objective To investigate the relationship between high DNA stainability (HDS) and routine semen parameters.
Methods Semen samples were collected from 396 men of childbearing age who were admitted to our department. Correlations of HDS
with routine semen parameters and age were analyzed. Multiple linear regression analysis was performed to identify the routine semen
parameters that had the greatest influence on HDS. The correlation of HDS and DNA fragmentation index (DFI) with routine semen
parameters and age in 244 patients with teratozoospermia was analyzed. The 244 patients were divided into extremely severe,severe,
moderate , and mild teratozoospermia groups,and differences in HDS,DFI, and routine semen parameters were compared among the four
groups. Results HDS was negatively correlated with total sperm count,sperm concentration, sperm progressive motility ,and normal
sperm morphology rate (NSMR) (P < 0.01). After adjusting for potential confounders ,including total sperm count,sperm concentration,
sperm progressive motility, NSMR,and DFI,NSMR had the most significant negative effect on HDS (P < 0.05). In the 244 patients with
teratozoospermia , HDS was negatively correlated with NSMR (P < 0.01) and positively correlated with the percentage of sperm head and
tail abnormalities (P < 0.05), while DFI was positively correlated with the percentage of sperm tail abnormalities (P < 0.01). There was a
significant difference in the percentage of sperm head abnormalities among the four teratozoospermia groups. The more severe the malfor-
mation, the higher the percentage of sperm head abnormalities was (P < 0.001). HDS in the extremely severe teratozoospermia group was
significantly higher than that in the mild and moderate teratozoospermia groups (P < 0.05). No significant differences in DFI were found
among the four groups (P > 0.05). Conclusion HDS was closely correlated with routine semen parameters and was a crucial biomarker
for assessing sperm quality , particularly the extent of sperm head abnormalities.

Keywords high DNA stainability; DNA fragmentation index; routine semen parameter; sperm head abnormality
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Tab.1 Correlation analysis of HDS and DFI with routine semen parameters and age in 396 participants

Total sperm count Sperm concentration PR NSMR Age
ftem r P r P r P r P r P
HDS -0.271 <0.001 -0.326 <0.001 -0.283 <0.001 -0.226 <0.001 0.011 0.822
DFI -0.027 0.597 0.067 0.181 -0.412 <0.001 -0.199 <0.001 0.148 <0.001
PR, progressive motility ; NSMR , normal sperm morphology rate ; HDS, high DNA stainability ; DFI, DNA fragmentation index.
F2 396fIZiXERYMHDSHIBR EMSHIN S & ERMITH
Tab.2 Multiple linear regression analysis of routine semen parameters affecting HDS in 396 participants
Variate B SE B t P 95%CI1
Constant 9.714 0.932 - 10.425 <0.001 7.882 - 11.546
Total sperm count -0.001 0.002 -0.045 -0.597 0.551 -0.004 - -0.002
Sperm concentration -0.023 0.008 -0.231 -3.066 0.002 -0.039 - -0.008
PR -0.019 0.829 -0.126 -2.375 0.018 -0.036 - —-0.003
NSMR -0.152 0.008 -0.119 -2.439 0.015 -0.275 - -0.030
DFI 0.072 0.026 0.142 2.789 0.006 0.021 - 0.123

PR, progressive motility ; NSMR , normal sperm morphology rate ; HDS, high DNA stainability ; DFI, DNA fragmentation index.

R3 244B|WBHAEFEEEHHDS, DFISHERENSH . FROEXEDNT

Tab.3 Correlation of HDS and DFI with routine semen parameters and age in 244 patients with teratozoospermia

NSMR HAR MAR TAR TZ1 Sl MAL Age
fem r P r P r P r P r P r P r P r P
HDS -0.218  0.001 0218 0001 -0010 0877 0146 0023 0044 0491 0063 0330 0056 0383 0124 0539
DFI -0.046 0472 0082 0201  -0030 0640 0186 0004 0045 0489 0048 0495 0049 0447 0040  0.053

NSMR, normal sperm morphology rate; HAR , head abnormality ratio; MAR, midpiece abnormality ratio; TAR, tail abnormality ratio; TZI, teratozoospermia

index; SDI, sperm deformity index; MAI, multiple anomalies index; HDS, high DNA stainability , DFI, DNA fragmentation index.
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Tab.4 Comparison of DFI, HDS, and routine semen parameters in patients with different degrees of teratozoospermia

NSMR n HAR (%) MAR (%) TAR (%) 71 SDI MAI HDS (%) DFI(%)
Extremely severe 35 9872+0.82 3929+1581  13.61£546 1.56+0.20 155020 153£0.19 8.69£3.20 10.01 £ 6.85
Severe 56 97.13:1.76" 36.66+1526  1333+7.54 152£021 150021 149020 8.14+3.01 8.55+4.86
Moderate 61 9546+2.66"7 3804+ 1417 11.64+7.04 152+0.18 148 £0.18 149£0.17 722+267" 8.11+4.63
Mild 92 9392:236"%Y 3397:1548 10385467 146020 1412019 143£0.18" 735+231" 9.30+6.94
F 51.676 1462 3.533 2.633 5.500 2722 3.206 0.990
P <0.001 0.226 0.016 0.051 0.001 0.045 0.024 0.398

NSMR , normal sperm morphology rate; HAR ,head abnormality ratio; MAR, midpiece abnormality ratio; TAR,tail abnormality ratio; TZI, teratozoospermia

index; SDI, sperm deformity index; MAI, multiple anomalies index; HDS, high DNA stainability, DFT, DNA fragmentation index. 1) P < 0.05 vs. extremely

severe group;2) P < 0.05 vs. severe group;3) P < 0.05 vs. moderate group.
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