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Abstract

The aim of the present study is to determine the sperm DNA content in
subfertile persons and correlate it with sperm motility.

A random sample of 64 subfertile males attending the Institute for Embryo
Research and Infertility Treatment, University of Baghdad , were enrolled in this
study through years 2004-2005 . The patients age ranged 20-45 years and their
samples were assessed for sperm motility by direct light microscopy. DNA
content (ug / ml) in sperm was estimated using a microchemical
spectrophotometric method and data were classified into three groups according
to sperm motility percent (>60% , 20-60% ,and <20 % ).

The results show that data of percent motility of the three groups were
statistically of significant difference ( P<0.01) . The sperm DNA content (ug / ml)
showed a non significant positive correlation ( P>0.05 ), in the normal and
severe asthenospermic groups and negative in the asthenospermic group. No
statistically significant difference ( P>0.05) of sperm DNA content between the
three groups was obtained .It can be concluded that sperm motility is not
related to D N A level in subfertile males.
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Introduction:

The sperm motility is one of the essential sperm parameters ( count, motility and
morphology) used to evaluate semen quality in normal and abnormal males
.Asthenospermia is a term given to low levels of motility or forward progression or
both. It has been caused by many factors [1] and could be managed by activation of
spermatozoa using some compounds [2].

The motility of human semen was studied extensively associated with semen
quality
function [3,4,5] .Those studies included the effects of cigarette smoking [6],hydroxyl
radical and lipid peroxidation[7], oxidative stress and reactive oxygen species (ROS)
[8,9],cryopreservation [10] on the DNA structural integrity .

The motility can be measured microscopically according to WHO [11] and by a
computer-assisted sperm analysis (CASA) [12] . Most of the studies on the sperm
DNA structure have considered different points like DNA adducts [13] , DNA
damage lesions [9,12,14] , DNA integrity like denaturation and fragmentation (DD
and DF ) [15,16,17,18] and mitochondrial DNA (mt.DNA)deletion[19].

The deoxyribonucleic acid (DNA) of spermatozoa from human with reduced
fertility has been investigated with different methods .These were :colorimetric
[20],fluorimetric [21],cytometric [22].The research studies on the sperm DNA content
were often contradictory favoring in turn a lower,equal or higher DNA values in
infertile men [20,23].

The objective of this study is to evaluate the level of DNA content of
spermatozoa and correlate it with sperm motility in a heterogenous group of subfertile
men . DNA content was estimated by a Spectrophotometric method [20] which was
elaborately mentioned in a former study [24].

Materials and Methods

The individuals were 64 subfertile male patients with different semen quality
ranging in age from 20-45 years . Seminal fluid from each individual was obtained by
masturbation after at least 3 days of sexual abstinence and examined microscopically
within one hour of ejaculation. Liquefaction time ranges from 30-60 minutes. Ninty
five percent of patients were of primary infertile type.

The sperm motility percent was determined microscopically.One drop (10ul) of
the sample was mounted between a warm slide and covered with a coverslip . Overall
motility was calculated regardless of the movement by counting motile and immotile
sperm in 10 separate randomly selected (40x) fields away from the edge of the
coverslip and then divided by total number of spermatozoa counted (motile +
immotile)

number of motile sperms
Percent sperm motility =- x 100
total number of sperms

The normal motility percent is ( > 60 % ) according to WHO [11]. Samples
were deep frozen till the day of analysis . Frozen-thawed samples were used for DNA
content estimation by a spectrophotometric method [20].This method was based on
the formation of color reaction of deoxyribose with indole when heated in the
presence of HCl .An Aqueous phase containing the stable colored indole-deoxyribose



complex was read at 480 nm using a spectrophotometer .The standard DNA solution
(300 pg / ml) was obtained from Institute of Genetic Engineering ,University of
Baghdad. It was prepared from human leukocytes in Tris-EDTA (TE)buffer pH 8 and
was used to plot a The results are categorized into three groups:

Group I . (normal, >60 % ) n=5
Group II.  (asthenospermic , 20-60 %) n=27
Group III.  (severe asthenospermic, <20 % ) n=32

Statistical Analysis

Computerized Statistical Analysis was performed using SPSS (statistical
package of social science ) version 10.5 ( INC.,Chicago , IL. ,USA ) computer
software .

Mean + Standard Error of Mean of each parameter and Pearson’s correlation
coefficients ( r - values ) between the two different parameters were done .The ( P-
value) of this (r-value) was also calculated at ( P <0.05).

ANOVA statistical analysis which was based on calculation of percentage
points of F- distribution and LSD0.05 was applied to obtain the( P-values) between
the two groups [25].

Results:

Table 1, show the values of DNA content versus sperm motility (%) among
the three groups represented as Mean £ SEM. The statistical mean values among
these groups were of significant difference ( P<0.01) .The correlation coefficients (r-
values) between DNA count and sperm motility were also shown. A weak positive
values (+0.45) and (+ 0.04) were recorded for Gr. I and Gr. Il respectively .

However , a weak negative value(- 0.13) was obtained for Gr. I . The r-values
were calculated from (Fig I, I & III ) for Gr. 1, Gr. Il and Gr. IIl respectively.
These,r-values were of statistically non significant ( P> 0.05). Table 2, shows the
statistical summary analysis of DNA content between the groups of patients. LSD0.05
measurement of Mean motility (%) was of statistically non significant difference
among all groups ( P>0.05).

Table 1: DNA content vs. sperm motility percent among groups ;
Gr.I (>60%), Gr.IT (20-60 %) and Gr.III (<20 %) and their correlation coefficients values (r-

values).
Group n Motility(%) pg DNA /ml | r-values
Gr.l 5 70.0 + 3.84%* 17.5 + 1.29 | +0.45
Gr.ll 27 357 £ 1.8 * 153 £ 0.62 | -0.13F
Gr.III | 32 11.1 + 1.26* 154 + 0.88 | +0.047

Values are Mean + SEM
* Statistically significant (P<0.01)
+ Statistically non significant ( P>0.05)

Table 2: Statistical summary analysis of sperm DNA content between
the three groups of patients .



Group n Mean pgDNA/ml LSD0.05

Gr.l 5 17.5 GrlvsGrll =15.47
Gr.Il 27 15.3 Grlvs Gr.lll =15.27
Gr.dll | 32 15.4 Gr. [l vs. Gr.IIl = 837

+ Statistically non significant ( P>0.05)
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Fig.I: Correlation of sperm DNA content (ug/ml) vs. sperm

motility ( %) of Gr.I (>60%)
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Fig.II Correlation of DNA content (ug ml) vs. sperm motility (%) of Gr.II (20-60).
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Fig.III Correlation of DNA content (ug/ml) vs. sperm motility (%) of Gr.III (<20 % ).

Discussion

The motility characteristics was used to assess and differentiate between semen
of fertile and subfertile men [4].As mentioned before, various aspects of sperm DNA
and the motility were studied. The results presented in this study indicate a weak non
significant variable (positive or negative) correlation between the level of DNA
content and sperm motility percent.This finding might be discussed with observations
made by other workers.One observation was made on the association between semen
parameters and the number of sperms with high DNA damage .It was concluded that
the magnitudes of those associations were weak [12]. Another observation on high
levels of bulky DNA adducts in human sperm correlate with impaired fertility,
concluded a significant negative correlation between the levels of DNA adducts and
measures of semen quality(sperm concentration and motility)[13].

A study on frequent chromosome aberrations in immotile human sperm
exposed to culture media, indicate that immotile sperm does not have significantly
more DNA lesions than motile sperms[14]. In another study on functional and
ultrastructural features of DNA-fragmented human sperm, a negative correlation was
found between DNA breakage and progressive motility indicating an impaired
motility [17].

The mitochondrial DNA (mt.DNA) , found in the midpiece of the spermatozoa
has a great impact on motility[26]. Its function is on respiration, oxidative
phosphorylation and energy production needed for flagellar movement. The effect of
mt DNA base pair deletions is associated with a decline in infertility and motility
[19,27]. A conclusion was reached that those base pair deletions are negatively
correlated with motility and fertility.Clearly , that significant association between
mtDNA and motility could not be argued with the finding of this research work
which dealt with the total DNA level (i.e. nuclear and mitochondrial DNA) .A non
significant difference among normal ,asthenospermic and severe asthenospermic
groups of subfertile men could be concluded.



Conclusion:
There is no significant correlation between sperm level of DNA content with the

motility .
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