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The various spermatozoa types present in an ejaculate differ in their motility and
morphology. However, little is known about nuclear maturity of these spermatozoa and
their relationship with morphological and motile characteristics. Histone-to-protamine
exchange is a late spermiogenesis event, along with acrosome formation, membrane
remodeling and other significant morphological and biochemical events those are
necessary for normal sperm function. Therefore, protamines are considered as a good
marker of sperm nuclear maturity. The aim of the present study is to investigate the
relationship between DNA/chromatin integrity and sperm quality as measured by
conventional semen parameters. The study group consisted of 49 patients attending the
Center for Assisted Reproduction and Embryology, Thammasat University Hospital,
Thailand for diagnostic semen analysis. Semen analysis was carried out to assess
sperm concentration, motility, and morphology. The remaining aliquot of each semen
sample was processed for the study of chromatin condensation and DNA integrity using
transmission electron microscopy, chromomysin A3 (CMA3) assay and TUNNEL assay.
Following the semen analysis, 49 patients were divided into 4 groups according to the
percentage of morphologically normal spermatozoa, >30%; 14-30%; 4-14% and <4%
normal morphology. The ultrastructural analysis showed heterogeneity in sperm nuclear
morphology with some spermatozoa showing the round nucleus and other spermatozoa
showing a more elongated nucleus. The disruption in chromatin condensation, identified
by a coarse granular pattern and contains numerous vacuoles, in the spermatozoa from
infertile couples is observed. Immunoreactivity with anti-TP was increased in
spermatozoa of patients with morphologically normal spermatozoa <4%, while staining

with anti-protamine antibodies was increased in spermatozoa of patients with



morphologically normal spermatozoa >4%. This finding indicating the maturation defect
as TP are retained in the spermatozoa of infertile couples. The relationship of the
incidence of spermatozoa with abnormal chromatin condensation and parameters of
basic semen analysis was investigated. The sperm concentrations were gradually
reduced in patients with lower percentage of morphologically normal spermatozoa 14-
30% (149.84+16.58 M/ml), 4-14% (125.54+11.59 M/ml), <4% (78.81£16.09 M/ml),
versus patients with morphologically normal spermatozoa >30% (179.88+29.30 M/mi;
P<0.05). Significantly lower percentages of sperm motility were recorded between the 4
different morphological groups, namely 57.8%%6.12, 48.5%4.78, 43.24%+3.49 and
25.78%6.76, respectively (P< 0.05). Spearman’s correlation analysis indicated that the
percentage of morphologically normal spermatozoa as recorded by strict criteria was
significantly correlated with the concentration (r = 0.45, P = 0.001) and matility (r = 0.36,
P = 0.01). The inversely correlations were found between the percentage of protamine
deficiency spermatozoa (CMA3 positive) and concentration (r = -0.33, P = 0.009),
motility (r = -0.53, P = 0.00) and normal morphology (r = -0.41, P = 0.002) while the
other seminal parameters were less well correlated. Linear regression analysis revealed
that the percentage of DNA damage spermatozoa were negatively correlated with
concentration (r = -0.31, P = 0.01), motility (r = -0.46, P = 0.00) and normal morphology
(r = -0.29, P= 0.02). In addition, patients with morphologically normal spermatozoa <4%
have the significantly higher percentages of CMA3 and TUNNEL positive spermatozoa
whereas the significantly lower percentage of sperm motility. The relationship between
the percentages of CMA3 and TUNNEL positive spermatozoa also showed a
significantly positive correlation with each other (r = 0.68, P = 0.00). These finding
indicated that patients with abnormal semen parameters (decreased concentration, low
motility, abnormal morphology) carrying higher loads of DNA-damaged spermatozoa,
therefore seeking ART is of concern. The classical semen parameters do not give
directly information about chromatin condensation and DNA integrity therefore additional

strategies might be required to further improve the characterization of the semen quality.
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