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INTRODUCTION
 Infertility is a challenging problem both for clinicians and bio medical 
scientists. In most societies, the female partner has been judged 
culpable for the childless home and therefore the investigations and 
treatment of sterility have focussed mainly on women. Only in the past 
30-40 years, has the contribution of the male to infertility been 
seriously examined and found a male factor to be responsible in 40-50 
% of infertile couples. Semen analysis is a major and important tool for 
the diagnosis of male infertility. Out of this morphology is an important 
factor because in some infertility cases they shows high sperm count 
but less motility and more abnormal sperms , which are responsible for 
low fertility . Beside spermatozoa human semen contains a population 
of round cells. These round cells may be pus cells or immature germ 
cells. But it is really difcult to differentiate pus cells from immature 

[1]germ cells.  The WHO manual for semen analysis quotes that if the 
6round cells are more than 1 × 10 /mL, they should be differentiated to 

[2]see for leucocytes.  Review of the literature clearly indicates that a 
differentiation of “round cells” into cells of spermatogenic and non-
spermatogenic origin is important for a more accurate semen 

[3,4,5]report.  The inclusion of all “round cells” into one group may 
[6]increase the risk of misinforming the treating clinician.  Hence, there 

is a need for initial screening and differentiation of round cells into 
immature germ cells and leucocytes with a simple and cost-effective 
method. The aim of the present work was to study the round cells by a 
simple staining method and their differentiation and quantication into 
leucocytes and immature germ cells and then comparing these with 
sperm counts and motility. On the other hand, a sperm concentration of 

6 [7,8,9]20x10 /ml, the 'normal' or 'reference' value cited by WHO , has 
been considered too low for a lower reference limit because the 
probability of pregnancy is essentially linear with sperm 

6 [10,11]concentrations up to 40–50x10 /ml.  Conversely, sperm 
concentrations above this value are repeatedly observed in infertile 

[12]patients.  There may be no upper limit of any semen characteristics 
since pregnancy rates increase with superior sperm morphology and 

[13] [7]motility.  The then-current normal morphology value of WHO  was 
14]considered inadequate [  as it did not distinguish between fertile and 

infertile men whose partners were healthy. With uncertain reference 
values, over- or under diagnosis may result. Although much of the 
investigation conducted to date has considered the WHO 'normal' or 
'reference' values as cut-off limits separating fertile from infertile 
populations, doubts have been raised about the validity of this 
approach.

In the present study therefore specic staining method have been tried 
to study the nature of these abnormal cells, other than mature sperms in 
the semen and to explore their signicance in relation to human 
infertility. 

METHODOLOGY
For the present study 40 subjects (30 infertile and 10 normal) of age 25 

to 45 years, where preliminary examination revealed a possible male 
factor and female partners were found to normal after a routine 
examination were selected for the study. A written, informed consent 
from the patients and ethical committee approval was obtained prior to 
the collection of sample and evaluation of patients.  

These selected patients were evaluated in terms of:-
(a)   C  linical history—personal history and history of past illness. 
(b)  L ocal examination – condition of testis, epididymis, & vas 

deferens, varicocele etc. 
( c) Semen examination – samples were collected by masturbation 

into a clean wide-mouthed plastic semen container followed by 
ve days abstinence period.  Semen is collected under similar 
conditions and subjected for macroscopic (volume, liquefaction 
& pH) and microscopic (sperm count, motility & morphology) 
examination. For morphology semen smear were prepared on a 

thclean glass slide by the feathering method given in the 5  edition 
[7]of the WHO Manual for semen analysis & then air dried.   For 

evaluation of all cellular elements found in the seminal uid, a 
combination of modied BRYAN'S STAIN AND LEISHMAN'S 

[16]STAIN  was used.  The round cells were counted and 
[15&17]differentiated into immature germ cells and leucocytes.  

RESULTS :
After detailed history and thorough clinical examination , semen 
samples was collected & routine semen parameters like volume, pH, 
viscosity, sperm count & motility were recorded. Semen smears were 
stained with Bryan leishman's stain in duplicate & examined under oil 
immersion lens of microscope for differential counts of abnormal 
spermatozoa and round cells into immature germ cells and leucocytes. 
Cells were identied and differentiated according to their size, shape, 

[3,6]and morphology. 

Immature germ cells mainly seen were primary spermatocytes, 
identied by their large cellular diameter (10-11µ), large spherical 
homogeneous nucleus (8-9µ) with woolly appearance and evenly 
distributed chromatin granules.

The next common were spermatids (Sab & Scd type) which were 
identied by smaller cellular diameter ( 4-5 µ) , round to oval cells 
which lacks granular cytoplasm with a dark nucleus.

Acrosome cap can sometimes be seen as a small magenta crescent 
shaped protrusion on one side of the cell. Sometimes occasional bi-
nucleate cells— secondary spermatocytes—were also seen. 
Leucocytes were differentiated by their smaller size and multilobed 
nuclei. Epithelial cells shows no unusual characteristics. 

The cases were divided into four groups based on total sperm counts as 
shown in Table 1.
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Table 1: Distribution of cases according to fertility status & total 
sperm count .

DISCUSSION:
Investigators examining seminal uid for the clinical evaluation of 
males with fertility related problems are very often confused by the 
number of abnormal looking cells, other than mature sperms, which 
are present in sample. Routinely these are put down as pus cells. But 
are they really pus cells or immature germ cells or something else? This 
is an intriguing question. It is difcult to say what these cells really are 
in fresh unstained semen samples. The clinical implications of this 
question is considerable. If we presume that all these cells other than 
sperm cells are pus cells then the conclusion is that there is an infection 
and antibiotics should be prescribed to the patients. But very often 
there is no other evidence that the clinician can nd out any infection in 
the epididymis or testis. On the other hand if we presume that these 
abnormal cells are all immature germ cells, from spermatogonia to 
spermatids, then the treatment may be different.

In the present study attempts have been made to suitably stain the 
semen smears. So that pus cells, immature germ cells, epithelial cells 
or any other abnormal cellular elements, can be clearly identied.

Various staining methods had been tried to study the nature of these 
abnormal cells such as:-
Papanicolaou staining method, Haematoxylin & Eosin staining 
method, Giemsa staining method, fast green staining method, 
Peroxidase stain using orthotoluidine blue and Bryan Leishman 
staining method (modied Leishman stain)

Finally Bryan Leishman's staining method was found suitable and was 
used in the present study. 

The most common round cells found were the immature germ cells. All 
forms of the immature germinal cells found do not have tails and thus 
have not completed their development process. In general their nuclei 
stain violet to purple and the cytoplasm is grey.  

Different forms of immature germ cells and pus cells found were as 
[16]follows: 

1) IMMATURE GERM CELLS 
A- Spermatogonia – cellular diameter-12 µ, nuclear diameter 6-7 µ, 

nuclei-round or slightly ovoid, one or two nucleoli were seen 
resting on the edge of the nucleolus, within characteristics 
“halos”. (Image 1,2,3)

B- Primary spermatocyte—cellular diameter 10-11 µ, nuclear 
diameter 8-9 µ, Large spherical nucleus which is homogenous. ( 
Image 4,5)

C- Secondary spermatocyte – cellular diameter 8-9 µ, nuclear 
diameter 7 µ, nucleus is spherical, cell is smaller than primary 
spermatocyte. 

D- Sab spermatid—cellular diameter 4-5 µ, lacks granular 
cytoplasm, acrosome cap can sometimes be seen as a small 
magenta crescent shaped protrusion on one side of the cell. (Image 
5)

E- Scd spermatid – resembles a mature sperm head without the 
tail.(Image 4) 

2) PUS CELLS
A- Polymorphonuclear leucocyte—nuclear diameter- 8-12 µ, purple 

to violet nuclei and pale blue granular cytoplasm. 
B- Lymphocyte – nuclear diameter-7-15 µ, nucleus is non-

homogeneous & non- spherical in shape, nucleus stains violet and 
cytoplasm pale blue. (Image 3)

3) EPITHELIAL CELLS 
Have no unusual characteristics.

Abnormal sperms were also very clearly stained by this method. 
(Image 1,4,6)

Image 1

Image 2

Image 3

Image 4

Image 5

Image 6
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Group Fertility status Total sperm count 

I Normal ≥20 million /ml 

II Infertile &  Normospermic ≥20 million /ml

III Infertile & Oligospermic ≤20 million / ml 

1V Infertile &  Azoospermic Zero / azoospermic 
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In the present study the control group seminal uid did not contain 
signicant number of pus cells and immature germ cells/HPF( round 
cells/HPF). While in infertile patients eleven patient have signicant 
number of pus cells and immature germ cells/HPF.

By comparing the statistical analysis of normal and infertile patients, 
we found a highly signicant correlation between the number of pus 
cells and immature germ cells/HPF present in seminal uid and 
infertility.

In smears prepared by the ejaculation of normal subjects, nearly 3% of 
total sperm count consist of spermatogonia, spermatocytes and 
spermatids. The maximum percentage being 5%. In some pathological 

[18]cases this number increases up to 40 % or more. 

The semen of infertile male often contains signicant number of 
immature germinal cells. As also observed in present study, If number 
of immature germ cells increases, there has probably been primary or 

[19]secondary damage to the seminiferous tubules. 

It is not clear why immature germ cells should be present in large 
number in some subjects & the cells getting exfoliated from the 
seminiferous tubules ?

It is well known that human seminal uid contains a fairly large 
percentage of morphologically abnormal sperms. The percentage may 
be as high as 20 % in normal subjects.  Phadke described a special type 

[6]of cell, “spermiophage” in some patients.  

Table 2: Comparison of seminogram & Biochemical parameters of 
infertile patients with normal patients. 

In the present study only one normal subject exhibit abnormal 
spermatozoa. While in infertile patients, even exhibit abnormal 
spermatozoa. The value obtained were compared by applying the 
student't' test. The number of round cells/HPF was high positive in 
infertile group in comparison to control group. The average value 
being 5.3±5.10 and 3.55±1.59/HPF respectively, suggesting that high 
percentage of these cells are associated with infertility. 

Ascorbic acid is essential for the structural and functional integrity of 
reproductive organs and also has important role in motility of human 

20,21]spermatozoa. [   Considering  the importance of ascorbic acid in 
semen , seminal ascorbic acid was also estimated. In normal patients 
seminal ascorbic acid was found to be in the range of 1.46 – 5.96 mg/dl 
with the mean of 4.18±1.41mg/dl while in infertile group it varied 
between 1,38-10.50 mg/dl, having a mean of 4.33±2,30mg/dl. 
Statistical analysis did not show any type of correlation between 
seminal ascorbic acid level and other parameters studied i.e. sperm 
count, motility, viscosity, protein and albumin levels. 

Large amount of protein is present as a component of normal seminal 
[23]plasma, but it is difcult to assign any functional purpose.  To dene 

the exact role of protein in seminal uid, the seminal protein, albumin 
and A/G ratio is estimated in the present study. The seminal protein 

levels were 5.75±1.32g/dl and 6.36±2.05 g/dl in control and infertile 
group respectively. No relationship could be observed between protein 
and fertility status of patients. Moon and Bunge also determined 
protein contents of 159 male patients coming to infertility clinic and 
observed the mean values to be 3.9gm/dl of total protein in different 

[23]groups of infertile semen samples, which ranged from 1.3-7.0 gm/dl.  
There was no statistical differences between semen quality and the 
concentration of protein. Also the comparison of protein concentration 
in normal and abnormal semen revealed no signicant difference.
 
Human seminal uid also contains a considerable amount of albumin. 
In combination with Zinc, albumin serves to regulate sperm 

[24]metabolism.  An attempt is made here to explore the possible role of 
albumin in evaluation of fertility status of infertile males. The seminal 
albumin levels in normal subjects ranged between 1.16- 2.0 gm/dl with 
a mean average value of 1,83±0.45 gm/dl. While in infertile patients 
the albumin concentration was 2.07±0.85 gm/dl with a range of 0.83- 
4.50 gm/dl. No signicant trend could be observed in this case. But 
some researchers had found some correlation between the serum 
albumin like electrophoretic fraction of bull seminal plasma and the 
pathological characteristics of spermatozoa. Also the presence of 
traces of serum albumin in seminal plasma could be due to an 

[25]inammatory tissue exudate. 

Analysing the data it is observed that there is some association of 
infertility with high percentage of round cells. In smears stained with 
Bryan- Leishman's stain , the immature cells can be fairly satisfactorily 
differentiated from pus cells. However, there is need of more elaborate 
work to establish this staining technique in routine semen examination 
of infertile males and also to correlate the percentage of these cells with 
ascorbic acid and protein, particularly albumin levels.  
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 Normal (N=10) Infertile (N=30) T  
value 

p 
value Semen 

Characteristics 
mean 
±SD

Range mean 
±SD

Range

volume (ml) 03.23±0
0.83

2.40-
5.20

04.32±0
1.50

1.3-7.0 2.18 ,.05

pH 07.87±0
0.43

7.00-
8.50

08.03±0
0.39

7.00-
8.50

1.1 NS

Total count (x10⁶) 89.50±2
5.22

60-135 34.27±2
6.75

00-86 5.73 <.001

sperm motility ( 
%)

72.00±1
2.06

50-90 38.67±2
4.28

00-70 4.15 <.001

round cells /HPF 3.55±1.
59

0-6 05.30±0
5.10

00-20 6.19 <.001

protein gm/dl 5.75±1.
32

3.76-
8.21

06.36±0
2.50

3.07-
10.61

0.88 NS

Albumin gm/dl 1.83±0.
45

1.16-
2.50

2.07±00.
85

0.83-
4.50

0.85 NS

A/G ratio 0.47±0.
08

0.32-
0.60

00.52±0
0.24

0.13-
1.35

0.64 NS

Ascorbic acid 
mg/dl

4.18±1.
41

1.46-
5.96

04.33±0
2.30

1.38-
10.50

0.19 NS
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