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ABSTRACT

Sperm count, osperm concentration measures the concentration of sperm in a maatlate, distinguished
from total sperm count, which is the sperm count multiplied with volur@zer 15 million sperm per milliliter is
considered normal, according to the WHO in 2000der definitions state 20 million. Sperm counthe focal
factor of conception and is threatened by varidtyntrinsic and extrinsic factors. Leukocytospernsabeen
argued as one factor that decrease sperm courduatidy. An abnormally high concentration of WBGrsthe
semen is a condition known as leukocytospermia edferred to as leukospermia, pyospermia or pyo&ae
This research was designed to establish if a osship do exists between seminal sperm count and
leukocytospermia. One hundred (100) apparentlytineanen visiting the Microbiology Department dfet
Federal Medical Centre, Yenagoa for semen anafysim August 2012- March 2013 constituted the study
population. The study population was divided intwot groups; non-leukocytospermic subjects and
leukocytospermic.The sperm count was assessed pyowed bright-light Neubauer haemocytometer. The
research carried out correlating the relationstépyveen sperm count and leukocytospermia was statigt
significant (P<0.05). Leukocytospermic samples teéadhave decreases sperm count as compared to non
leukocytospermic samples. Also cases of aspermia were rampant in leukocytospermic subjects tham n
leukocytospermic subjects. Leukocytospermia iggaaiof inflammation and infection of the male meguction
apparatus and hence Medical Practitioners shouttemaf urgency employ the appropriate treatmegime to
eliminate the causative agent.

Key words: Leukocytospermia, non-leukocytospermic , spermntoseminal fluid, MAGI : Male accessory
sex gland infection,spermatozoa.

Introduction

Semen is an organic fluid, also known seminal fluid, that may contain spermatozoa. It is secretedhby t
gonads (sexual glands) and other sexual organsat#f an hermaphroditic animals and can fertilize dé&rova.
In humans, seminal fluid contains several companéesides spermatozoa: proteolytic and other erzyame
well as fructose are elements of seminal fluid Wwhpcomote the survival of spermatozoa and provideedium
through which they can move or "swim".Semen is poedl and originates from the seminal vesicle, wisch
located in the pelvis. The process that resulteérdischarge of semen is calkgéculation.

Semen analysis is the first line laboratory ingadibn for the assessment of male fertility compete The
examination and evaluation of certain establishexhesn parameters can provide key information ablogt t
quality of a patient's semen and the functional petance of the spermatoZzo&he central necessity for
seminal analysis is anchored on the sperm coupern$ count refers to the amount of sperm per rtélfilof
semen collected. The amount of semen per ejacnlata vary quite a bit. Anywhere from less thanililiter

to 6 or 7 milliliters is considered normal. Sperount, orsperm concentration measures the concentration of
sperm in a man's ejaculate, distinguished fitotal sperm count, which is the sperm count multiplied with
volume? Over 15 million sperm per milliliter is consider@ormal, according to the WHO in 201@Ider
definitions state 20 milliof®
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A lower sperm count is considered oligozoosperniiiae average sperm count today is between 20 and 40

million per milliliter in the Western world, havindecreased by 1-2% per year from a substantiafijdri

number decades agoHowever, an abnormally high concentration of W8@! the semen is

a condition known as leukocytospermia, also reteteeas leukospermia, pyospermia or pyosaé€ritae WHO

Iabora;gory manual‘s guidelines define leukocytosgiaras the presence of =1X10WBC's per milliliter of

semen.

An increased concentration of leukocytes is a mdégcdefense mechanism against the presence dfjfiore

organisms and the detection of pathologicalconeéintis of leukocytes, with the exclusion of a bladd

infection or urethritis, has been suggested asi bitagnostic tool in recognizing MAGY.

The prevalltgnce of leukocytospermia in sample pdjpmagroups has yielded varying results. In a stbgy

Kaleli et al.",

up to 72% of the patients examined were found teuffering from the condition. At present, duehe fact that

the condition is asymptomatic and various sitethénreproductive system can be affettethe exact site of the

origination of

excess leukocytes is unknown™®

Due to the discrepancy as to the exact etiologyhe$e cells, their release may be initially prordpbsy an

inflammatory response of the genital tract to atdydal invasion and then continually produced ieitlabsence

by immunological activit}-

Generally leukocytospermia (WBC in the semen) &$fé&c10% of the patient population, but can ris€@86 in

certain patients group. WBC cells are deleterioesalbise of their ability to stimulate the releaseeafctive

oxygen species (ROS), thereby inhibiting sperm lityptnd sperm function. Reactive oxygen speci€@%Rare

produced by polymorphonuclear cells .The three nR@ES are superoxide anion, hydrogen peroxide, hed t

hydroxyl radical. On the other hand, seminal plagm@tains a number of antioxidants that protectrapieom

oxidative damage from exposure to ROS. Men who Iégleer concentrations of such antioxidants magpltie

to tolerate greater concentrations of seminal leytes. Despite an apparently abnormal thresholdl l&r

leukocytes within the semen, a wide range of cotifiy evidence exists as to the significance of isam

leukocytes and infertility. The impact of this caiwh and its treatment on semen quality are exélgm

controversial. The association between seminaldeyties and semen quality is still a matter of debatthe

literature. Leukocytospermia, defined by the WoHealth Organization (WHO) as more than 1 million

leukocytes per millilitre, has an incidence of 1M in the general population and is especially comrim

infertile men. However, lower concentrations of geahleukocytes (0-1 x 106/mL) are still more widesad,

and are seen even in the absence of infeéfion'®?3
As leukocytospermia is so prevalent in infertilenné can be questioned as to whether the presehce
seminal leukocytes correlates with sperm countlyesudies found leukocytes to have a positive aftan
semen quality”*® Tomlinson et al. reported that leukocytes phagmssd abnormal spermatozbahereas
Kiessling et al. found an improvement in sperm ligtin semen samples with a leukocyte concentratib
>2 x 106/ml*® . However, the results of more recent studies ssigthat leukocytes negatively impact on
semen quality as a result of the presence of reaoitygen species (ROS), which are primarily preduioy
leukocytes. It is believed that ROS are harmfuspermatozod®®* %2> Aziz et al. reported a positive
correlation between leukocytospermia and sperndefitcts, acrosomal damage and high sperm deformity
index scores?. However, in another study, Ziyyat et &l reported an increase in sperm motility in semen
samples with moderate leukocytospermia (definedeasinal leukocytes <1 x 106/mL), but observed a
paradoxical decrease in sperm motility in semenpdasnexceeding a threshold of 1 x 106 leukocytes/mL
Similar results were found for semen samples diagsas having normal morphology (sperm deformities
were not described in this study). In support ofs tlinding, Lackner et al. have shown that
leukocytospermia may not necessarily have a negjatipact on outcomes following assisted reprodactiv
techniques. They reported similar fertilization esat for non-leukocytospermic samples and
leukocytospermic samples (63.4% vs. 64.3%, P =siptificantf* Corresponding pregnancy rates also did
not differ significantly between the two groups.

Considering the results from these reports, ibissible that leukocytes in semen samples may havaleeffect

on semen parameters. The aim of this study waefthrerto evaluate the association between numemminal

leukocytes and sperm count in Bayelsa State.

Objective and statement of the problem

A trend has been observed whereby an increasindp@uof patients attending the Obstetic Unit atRederal
Medical Center, Yenagoa for primary or secondarfertility complains have presented samples with
leukocytospermia. Related research works on theesssf the effect of leukocytospermia on sperm toisna
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divisive one. This work is borne out of the lacksoth studies in Bayelsa State with the peculafitye people
lifestyle and diets.

Although extensive research has been conductedhateelationship between certain sperm

parameters and leukocytosperrfitd®?’ none has been conducted in Bayelsa State. Astige¢ion into the
cause for this observation and its possible link#&GI could provide vital insight into a conditiaf infertility
management.

The aim of this study is therefore twofold:

1) To evaluate if a correlation exists between sahBperm count and leukocytospermia.
2) To exert whether leukocytospermia could contelto infertility in males.

MATERIALS AND METHODS

Study Location

This study was conducted at the departments ofdliofogy and Chemical Pathology of the Federal Idedi
Centre, Yenagoa, Bayelsa State. Bayelsa stateaseld within Latitude 415" North and Latitude 5and 23
South. It is also within longitude’22" West and 45" East. It is bounded by Delta State on the NoritieiR
State on the East and the Atlantic Ocean on thetaffesnd Southern parts. According to the 2006 w®ns
figures, Bayelsa has a population of about 1.7ionilpeople.

Study subjects

One hundred (100) apparently healthy men visiting Microbiology Department of the Federal Medical
Centre, Yenagoa for semen analysis from August 2BE2ch 2013 constituted the study population. $tuly
population was divided into two groups; non-leukospermic subjects and leukocytospermic subjedtsur
sperm count is considered lower than normal if lyaue fewer than 15 million sperm per milliliters#men
Ethical Clearance

Ethical approval was granted by the departmenidliugd in the study. Participation was voluntary amfdrmed
consent was obtained as verbal or written depenafingpe literacy level of individual participants.

Semen collection

In total, the 100 ejaculated semen samples wena fiwo sample cohorts; patients seminal fluid withou
leukocytospermia (n=50) and those with leukocygospa (n=50). As mentioned, no exclusion criteviere
applied to either All samples were collected inadance to the WHO guidelines (WHO, 2010), follogva 2-

3 day period of sexual abstinence. Semen was telldty means of masturbation into a sterile

wide mouth plastic container, placed in an incub&@°C, 5% CO

2 60 minutes) prior to processing of the liquefemnen samples. There is a degree of variabilityngstothe
donors regarding a specific time at which the sas@re received, therefore, to achieve consisténdie
analysis, the samples were left incubated for @sgdd of 60 minutes.

Standard semen analysis

The semen quality and sperm parameters were adsestsgms of the guidelines outlined by the WHOH®,
1999). The basic semen analysis was executed bpaam microscopy and analyzed by experienced Medica
Laboratory Scientists at the Microbiology Departinerf the Federal Medical Center, Yenagoa, BaySisde to
ensure the most accurate results.

Sperm count

The number of spermatozoa per unit volume of sewsndetermined according to WHO

guidelines (WHO, 1999). In order to establish thaect dilution required for each sample, an

initial wet preparation on a glass slide was exauwirOnce the appropriate dilution of distilled wette semen
has been determined according to set ratios (WHIROR 10ul of the diluted sample was loaded ihte t
counting chambers of an improved bright-light Newdra haemocytometer (depth 100um) (Marienfeld,
Germany). Once the spermatozoa settle in the aoythamber, the appropriate haemocytometer gridhier
particular dilution was examined and counted pplicate and the concentration of spermatozoa phifiter of
semen was calculated.
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Statistical analysis

Data were analyzed with SPSS program (SPSS Incca@d, IL, USA; Version 15) and expressed as mesin. +
Student t-test was used for comparing values of I¢uocytospermic samples and non-leukocytospermic
samples. Percentages and pictorial expressional&vaised for data presentation.

RESULTS
Table 1.1 shows a comparison of the Mean+SD of &etwnon-leukocytospermic samples °(@0) and
leukocytospermic samples (1®1I). Non-leukocytospermic samples sperm cowais 47.3.0+64.8 as

compared to leukocytospermic samples of 21.0+Z6nBploying computerized SPSS version, the resulbsvsh
that the values obtained was statistically sigaific(P<0.05). Hence a relationship does exist batvwaperm
count and leukocytospermia.

TABLE 1.1: A COMPARISON OF MEAN#+SD OF SPERM COUNT (16ml) BETWEEN NON-
LEUKOCYTOSPERMIC SAMPLES (1%ml) AND -LEUKOCYTOSPERMIC SAMPLES (1ml).

PARAMETERS GROUP A GROUP B P-VALUE COMMENT
MEASURE MEAN+SD MEANzxSD

(n350 (n=50)
SPERM COUNT 47.3.0164.8 21.0+26.6 P<0.05 S

S- SIGNIFICANT

Figure 1.1 is a Pie chart showing the percentaf@smermic samples in Group A and B. The figurews that
that Aspermia is more common in Non-Leukocytospersaibjects as compared to Leukocytospermic subjects

B GROUP A
B GROUPB

DISCUSSION

Semen is an organftuid, also known as seminal fluid, that may contgermatozoa

Sperm count, or sperm concentration measuresotieeatration of sperm in a man's ejaculate. Ovéniifion
sperm per milliliter is considered normal, accogdin the WHO in 2010. This work defined leukocytespia
as a semen containing numerous pus cell upon thersenicroscopy. An increased concentration of leytes
is a molecular defense mechanism against the pressnforeign organisms and the detection of patio&l
concentrations of leukocytes, with the exclusiom dadder infection or urethritis, has been suggkas a basic
diagnostic tool in recognizing MAGI®. The research carried out correlating the relatiqn between sperm
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count and leukocytospermia was statistically sigaift. The subjects with leukocytospermia tend aveha
decreased sperm count. Also, aspermia cases witgeeavident in leukocytospermic subjects compaoatbn-
leucocytospermic subjects. This effect of leukosyte sperm cell could be attributed to high fredicals
released by leukocytes, which have the capacitgddicing the quality of sperm cells by distortitgystructural
configuration.

The results of the current study are in agreemétit those of both Aziz et al. and Ziyyat et al. riened
previously'®? In line with the results of Ziyyat et al., thitidy showed a decrease in sperm count with an
increased leukocyte concentrations. Thus, thesdtsesan be interpreted to imply that leukocyteghhihave
both negative effects on sperm count , with aasgbent infertility issues.

How can these contradictory effects be explaineld@ fElationship between leukocytes and semen péeesne
appears to be highly complex, and may involve alremof factors, such as proinflammatory cytokiftesnd/or
ROS. ROS, in particular, have featured widely ia tecent literature as a possible factor in th@a@aton
between leukocytes and semen parameters, ancowiil the focus of our discussion. Although the curstudy
evaluated the effect of leukocyte concentratioheathan ROS levels, leukocytes have been deschibéuk
literature as the primary source of ROS, and sdéddoe viewed as a surrogate marker for R&S

As has been mentioned, the observed negative etéttukocytospermia on semen quality have beteibated
to the presence of harmful RG3%. ROS are produced by leukocytes even at leukooyteentrations <1 x
106/mL, prompting suggestions that the leukocyteceatration used by the WHO to define leukocytoser
(>1 x 106/mL) should be loweréd> However, ROS also have a physiological functioméll signalling and
have been shown to induce sperm capacitation, hgpeation, and the acrosome reactf3> Though the
production of ROS by spermatozoa has also beenteghd, it remains to be determined whether this intdnsi
ROS can have a detrimental effect on semen parenétenkel et al. found leukocytes to correlate aneith
extrinsic ROS production than with intrinsic RO®guction™.

Thus, the effects of ROS appear to be twofold &rdgce, any effect on spermatozoa by leukocytesialsb be
double-edged.

So, why would it appear that leukocytes at conegiotins of >0-1 x 106/mL improve some aspects ofesem
quality, despite the fact that high ROS levels ddug produced even at these fairly low and norewakdcyte
concentrationd®? The explanation may be that ROS have a very $ladfiife, and are generated constantly in
the cell. However, seminal plasma has a large numbantioxidant defence mechanisms. This allowstlie
fact that any negative impact of ROS can be reawifjuced by scavenger mechanisthsThus, the effect of
ROS is dependent on the balance between oxidantuatakidant activity, and ROS will only have nedgat
effects once they exceed a specific threshold [10]hus, normal spermatozoa may have the ability to
compensate for a certain concentration of leukacyttowever, the specific pathway by which leukosyteay
influence morphology cannot be clarified by thealfings of this study.
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