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Morphological Characteristics of Spermatozoa

J.H. Kim, M.D., K.W. Jung, M.D,, Y.O. Lew, M.D,, D.J. Kwon, M.D., Y.T. Lim, M.D,,
J.H. Kim, M.D., D.J. Nha and J.W. Lee, M.D.

Department of Obstetrics and Gynecology, Catholic University, Medical College, Seoul, Korea.

= Abstract=

Morphological estimation of human spermatozoa is complicated by the fact that there is great
natural variation in shape. This natural variation in shapes makes it difficult to say which forms
are associated with infertility and which are normal variations.

Possibly post coital test or in vitro cervical mucus penetration tests will help to clarify this
question by showing which sperm are capable of penetration.

The purpose of this investigation was performed to assess distribution of various morphologi-
cal abnormalities according to the ability of sperm to penetrate cervical mucus.

The sperm-mucus penetration using hen’s egg white as substituting mucus for human cervical
mucus was done in 45 fertile men with normal semen analysis and 122 infertile men with abnor-
mal seminal parameters more than one. The female partners of 122 infertile couples showed nor-
mal results in the female fundamental test for fertility. Conventional semen analysis was evalu-
ated according to the WHO standard normal(1980). The detailed classification of the abnormal
sperm was made according to David et al{1975).

The vitality of the sperm samples determined by eosin yellow-nigrosin stainig according to the
method of Eliasson(1977).

Results were as follw;

1. The patients had significantly lower total sperm count, motility (%), normal morphology

(%), viability and total functional sperm fractions(TFSF) than fertile donors.

2. The mean value of sperm penetration distance of the patients(28.69+11.02mm) showed
significantly lower than fertile donors(37.33+5.49mm). And 43/45 fertile donors(95.5%)
as well as 57/122 patients(46.7%) had over 30mm in sperm penetration distance
respectively. While 2/45 fertile donors(4.5%) and 65/122 patient(53.3%) had under
30mm in sperm penetration distance respectively.

3. The morphological abnormalities in fertile donors were significantly lower 23.04+5.83%
(head=12.89+4.98, neck=6.11+3.83%, and tail=3.4342.65%), compared to 36.03+14.
40% in patients(head=15.98 +8.60%, neck=11.20+6.56% and tail=8.70+6.55%). Also,
3 types of sperm abnormalities including head, neck and tail were signigicantly lower in
patient than fertile donors, respectively. Both the patients and fertile donors showed higher
distribution of sperm with abnormal head than abnormal neck and tail.
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4. The mean morphological abnormalities(SP>30mm) of the patients(30.68+11.64% ; head
=15.954+9.35%, neck=8.14+4.21%, tail=6.56+5.64%) were significantly lower com-
pared to patients{40.72+15.01% ; head=16.02+7.69%, neck 13.89+7.82%, tail=1058+
6.75% ) under 30mm in sperm penetration distance.

Also, both groups over 30mm and under 30mm in sperm penetration showed distance higher
distribution of sperm with abnormal head than abnormal neck and tail. The morphological ab-
normalities of head did not show significant difference but abnormal neck and tail were signifi-
cant difference between the over 30mm and under 30mm group in sperm penetration distance.
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Fig. 1. Mean values of seminal parameters
and sperm penetration of studied subjects.

TFSF : Total functional sperm fraction values.
*; p<0.05, **; p<0.001.



Table 1. Mean values of seminal parameters and sperm penetration of studied subjects

. Mean+SD
Seminal F-test
parameters Fertile donor(n=45) Patient(n=122)
Volume(ml) 3.30+ 1.27 3.24+1.34 (EZé‘éé)
. F=4.22
Total count( x 10°) 164.47 +56.78 89.67 £51.39 (p<0.001)
o F=4.74
MOtlllty(%) 71.78+ 8.34 58.98 +18.15 (p<0 001)
Morphology (%) 76.96+ 5.83 63.93+14.48 (5 < 06(‘)1071)
o F=4.90
Viability( %) 72.62+ 7.53 61.39+16.67 (p<0.001)
TFSF( x 10%) 91.69+37.16 36.85+28.35 (52332)

TFSF : Total functional sperm fraction values.

Table 2. Distribution of distance of sperm penetration in fertile donor and patient group

Sperm . .
penetration(mm) Fertile donor patient
>30 43(95.5% ) 57(46.7%)
=30 2(4.5%) 65(53.3%)
. F=4.06
mean penetration(mm) 37.33+5.47 28.69+11.02 P<0.001
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Tﬁble 3. Comparison of 3 types morpholgical abnormal sperm in fertile donor and patients group

3 type abnormal sperm o
Group Head (%) Neck(%) Tail(%) Total(%)
E‘r‘fr:“‘lfs;i"“m 12.89+4.98 6.11+3.83 3.43+2.65 23.04 £5.83
Patient 15.98 +8.60 11.20+6.56 8.70 +6.55 36.03+14.40
{(n=122)
Fotost F=2.98 F=2.93 F=6.12 F=6.10
(p<0.001) (p<0.001) (p<0.001) (p<0.001)

Table 4. Comparison of 3 types abnormal sperm according to sperm penetration in patient group

Spl(\:[rc:;phalogy Abnom})al sperm 3 types abnormal sperm
Penetration(mm) (%) Head(%) Neck(%) Tall{(%)
>30(n=57) 30.68+11.64 15.95+9.35 8.14+4.21 6.56 +5.64
<30(n=865) 40.72+15.01 16.02+7.96 13.89+7.82 10.58 £6.75
Ftest F=1.66 F=1.38 F=2.83 F=143
(p<0.001) (p>0.05) (p<0.001) (p<0.001)
Seminal parameters ® Abnormat sperm
® Voume (ml) 3 types abnormal Sperm KoK
T Total count (X 10%) 404 < Head
180 ¥ Motility (%) ¥ Neck
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Fig. 3. Comparison of 3 types morphological
abnormal sperm in ferile donor sperm in fertile
donor and patients group. p<0.001.
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Fig. 4. Comparison of 3 types abnormal
sperm according to sperm penetration In pa-
tient group. SP : Sperm penetration *; p>0.
05, **; p<0.001.

BH e 40.72+1501% 2 F F7ee
3 zpolE R ov(p<0.001), HA I
g7l 30mm o]Agl TolMe ¥R, FE,
2o vlFAded A=Y dAFAe 44 15695+
9.35%, 8.14+4.21%, 6.56+5.64% 5 XY,
30mm ©°]3t) FAAE F¥, A, 9Fst v
Al AR HFHS 4z 16.02+7.69%,
13.86+7.82%, 1058 £6.75% &, $ 218 =}o]

(o]
his
)=
=

= . 4



Fig. 5. Photomicrographs of Eosin-Nigrosin-Stained Smear from human spermatozoa( x 200).
Under the light microscope, the dead spermatozoa appear red and the live ones are unstained
(colourless).

a. Show typical normal sperm(the sperm in this category generally exhibit a regular oval-shaped
head with intact midpiece and uncoiled tail) arrow show duplicated tail(spermatozoa in this
category have multiple heads. The heads may be of various shapes and sizes).

~-36-



b. arrow show sperm with bent neck.

. arrow show sperm with head and bent neck.

. arrow show sperm with amorphous head(This type of sperm has been defined by macLeod as
one with bizarre structural defects in head shape such that it cannot be classified into any of
the other categories. There may be a bulge on one side of the head; the head may appear twist-
ed, or may have a concave depression somewhere along its length).

e. arrow show macrocephalic sperm(the large spermatozoa exhibit head shapes and tail lengths as

described for the normal category, but the heads are larger).

f. arrow show microcephalic sperm(small spermatozoa exhibit head shapes as described in the nor-

mal oval category, but the heads are smaller).

g. arrow show sperm with double head, bent neck.

h. arrow show sperm with curl tail(spermatozoa exhibit a greatly diminished head width in rela-

tion to the head length. The head most generally assumes a "cigar’ shape. The tail is of normal
length and shape).
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