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Ozet

Amag: Spermatozoadazi morfolojik bozukhuklann lokalizasyony ile
rotilite arigndald iliskinin orteys konmast ve bunun fenilizasyvon
irerioe etkilerinm aragtrbmas

Materyal ve Metod: Dnfotilite nedeniyle basvuran ve Kadin fkelicd [
normal olarak bulunan 388 sekelc hastada sperm motilite ve Kroger's |
girc mortoloji analizien yapldi, Bir kiam olguda sperm yievinde
antspermt antisor (A%A) [lpl ve lgA) bulunma oranlan da ayoca
galigildi. Sonuchar Ististkse] olarak karsilastmldi,

Sonuclnr: Bag anomalili olaulards o + b nommal motiliteli sparman-
woz vranlan ortzlans %063 (p=0.05) buluourkes, oris parca ve Kuyruk
anomaliliolgularda bu oranlar sirasovla %013 (pre=0.01) ve %920 (e )
clarsk Bulundular. Andisperm antikorun yiiksek (>%10) bolucma
craclan e, bag, one parga ve kuyruk anomalilll olgulards sicosiyle
8316 (p=.D1), %l3 (p<0.01) ve %18 (p<0.01) seklindeydi Normal
muotilite ghsteren olgularda is= ASA ylikseklifine %4 rastomlicken,
asteapzcospermi olgulards bu oran %l 6 (p<llil) olcu.

Tartigma: Du cahsmamur, speem morfolof bozuklular ile moulie
arasinda yakin ve anlamb bir iligki bulundugunu omays kovmugir. |
Merfoloak bozukluiur lekalizasyom motiliteys etoilernesi bakimmandan |
e tgimnkindie, Motilienin normal olduf olgulands da AS A sranmagm |
Gzellikle sperm bas defeki olgolrnds poenil sonog verebilir:

Anahtar kelimeler: spermalozcs, moctoloji, motlite, mierlbhite, E

Pnrpuu o muloh!h the relation bewiwn. the localization of the
mitephological alerarians of the, spm'mmm ‘und murtility, as well s
its effects on ferlilization.
Nl'iltu'hi: and Methods; Sperm nmulil]’ and morphalogical sraky-
‘sis mmrdmg;m the Kruger's strick :I'j[:ﬂl.' ‘were done in 388
inferlile men imw.lmm lemale facior were: fu-.m,ﬂrm be normal. In |
a group of cases anzigperm antikor (ASA) (IgG und lgA) attach- |
meal pulin on the spermatczon were ilso testeal.  Hesulls were
saislically compared.
.'H}em]minusr.nmﬂll':ui.ubmrm -l.-bmntlll:.' FAC WHS
found epproximately as 65 % (p=005) However, in cases with |
mjd-picce dnd, jail deformities this w, ;u}.:rx}m 15% (p=U.U1) |
nnu 20% (p<(LUS}; respectively. Aum:pl:rm antibody posiviviry
(ASA >10%) was also high in these cases: 166 (pe0i01) in head-
ahnormility cases, 139 (p<tlll) in I:I:Jd—p:n,l:-ulﬂlurlﬂdhlj CAseS, [2
and 18% {p=<001) in tail abuormalizy cases, Only 4% of the. men
with normal spermiyogrem puremeters. pfcaumu-d ASA positivily,
Chowever, in men with psthennzonsperm this rane was found o |
be 16% (p<0.01}
Discussion: Cur stedy revibed that there s close relution be- [
twtten the morphological shnormalities of the sperms and theic ||
malility, Locallzaion of the morphelogical ebnormality gains
imporanee dus o its effect an the motility. Investigation of the |
ABA in cases with normal molility, especially in cuses with abaor-
mal sperm bead  formation, may also give positive result.
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Introduction

The nttainment of fertilizing ability of spermatozoa s assou-
wred with cylalng_i«:al changes in the acrosome of the sperm
surface, in the structural quality of the ouclear chromatin
and cerlain tail organelles, and in the capacity for sustained
progeessive maotility {12). The motile tail of a sperm is a
long flagellum whose central axoneme emanules from @ basal
buody situated just posterior to the nueleus. The axoneme
eonsists of two central singlet microtubules surrounded by
nine evenly spaced microtubule doublets. The usaal 942
patiern of the axoneme is further surrounded by nine cuter
dense fibets composed manly of keratin, Flagellar move-
ment 18 driven by dynein motor proteins, which use the en-
ergy of ATP hydrolysis {0 slide the microtubules (3). The
ATF is generated by highly specialized mitochondria in the
midpicce.
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A normal spermatozoa consists of two morphelogically and
funclionally distinet regions: fail and fead; both are cnelosed
by a single plasma membrane (6}, Whereas the lipid bilayer
determines the basic structure of biological membranes, pro-
{eing dre responsible for most membrane funclions, serving
as specific receplors, enzymes, lransporl profeins, and so
on. All proteins begin being syntesized on ribosomes in the
cytosol, excep: for the few that are synthesized on the ribo-
somes of mitochondria. All prateins destined for the infrac-
eflular membrane-hounded orpanellos, transpart vericies and
the plasma membrane are first impaorted into the endoplas-
mic reticulum (£E&) from the eytosol. Proteins mode in the
ER are automatically delivered (o the frans Golil refwork
and ther to the plasma membrane by mainly the membrane-
bound protein translocators and transpeort vesicies (1),
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All organelle in the eytoplasm have the membrane structure in
the same structure. Many vital biochemical processes take
place in or on membrane surfaces (7). Each organelle mem-
brane must also have a mechanism for importing, and incorpo-
rating into the organelle, the specific proteins that make the
organelle unique. Also, microtubule moior proteins are largely
responsible for the spatial organization and directed
movements of organclles in the evtoplasm (10). o addition,
mitochondria occupy a substantial portion of the volume of
spermatezoa, and have highly specialized membranes thai
play a crucial part in its activities, During the development
of the flagellum of the sperm tail, mierotubules wind hefi-
cally around the axoneme, where they are thought to help
localize the mitochondria in the tail (2,4). So that, any ab-
normalities in protein transport and in membrane structure
would cause  both morphological deformities as well as fune-
tional abnormalities. For this reason, in asthenozoospermic
spennuatozoa, structural abnormalities of these organelle such
as microtubules or plasma membrane can also be associated
with functional abnormalitics such as impaired modility.
Regarding these observations, we decided to correlate the
maorphological alterations of the spermatozoa with motiliry
patterns, climeally,

Material and Methods

358 men referring to our reproductive disorders department
with infertility problems and normal female factor were in-
cluded into the study. In all subjects; detailed anamnesis were
laken and physical examination were performed. Serum
hormon analyses and biochemical investigations were done.
Testicular structure and blood flow were evaluated with color
flow Doppler sonography.

Sperm density and motility were measured in Makler cham-
ber (15). Motility was defined as the proportion of motile
spermatozoa in an cjaculate. Forward progression was clas-
sified by light micrescopy on an standardized scale: a) for-
ward progressiv - rapid; b) forward progressiv - slow; ¢
nonprogressive; ) immotile. To discriminate dead and vi-
able spermuaiozos, HOS and eozin-Y virality tests were done.

Tor assess sperm morphology, spermatozoa were stained with

SpermMuac. According to the so-called strict criteria. follow-

ing characteristics were used to define a normal spermato-

zoon (1)

*  Smooth oval head 5-6pm in length and 2.5-3.5um in dia-
meter.

= Well defined acrosome involving 40-60% of the head

= No defects of the midpiece or tail

*  No cyloplasmie droplets more than half the size of the
sperm head

*  Horderline forms were considered abnormal,

Three different types of sperm abnormality were taken into
consideration: Head, Neck and midpiece, Tail In classifi-
cation of the patients, the moest prominent type ol the ab-
normality was taken into consideration.  Sperm surface wn-
tibadies (lgG and A) were detecied by the mixed antiglobulin

reaction (MAR) test (15). A value of 10% or more of motile
sperm carrying latex particles constituted a positive resull,

Results

We found a possitive correlation between the age and im-
pairments in sperm motility and morphology parameters
(table T).

Tuble 1: Correlation between the age groups and seminal param-
Elers

!Aaawv

l20-28 30- 39 40— 50

|
Volume i mi) 15 29 a5(1.54.5 [29(1-4)
Concentration | 15 {0-45) 11 [0-52) 7 10-123)
[ 107 fandl)
Motlity (a + b) |45 (10-600 |25 (1045) |10 (0-40)
Mol morphology | 16 (2-30) 10 [2-18]) 6 [0-13]

In 34% of the cases varicocele was found as o responsible
factor for infertility (fable 2.

Table 2: Possible eriological factors faund in the infertile patients

Patiert no. | %
Varaicocele 131 4
Cryptorchidism ib 4
Orchitisepidicvimitis 24 G
Chronic prostatits 43 11
Leulmeytosgermmiz i3 1G
Retrograde ejaculation 3 1
Erectile dysfunction 7 P
Hornwesl disorders 7 2
Trama ] :
Testicular fumors 3 0.8
Inguinal operations 1 0.2
Ejaculatory duet obstnetions 20 5
Idiopathic £ 17
Total 358 100

There was no significant correlation between the head defets
of the spermatozaa and motility properties. However, mor-
phological abnormalities of neck, midpiece and tail were
significantly associated with impaired sperm motility (rable
3. In majority of the teratozoospermic men, forward motil-
ity lack were present in their spermatozoa.

The incidence of positive antisperm antibodies was higher
in men with increased abnormal sperm forms as well as

Table 3: Corpelution belween the morphological abnormalities sod
speem motility types

M otility

Pis. No. |a b C d
Head 105 40 25 |25 |10 [ =006
Neck Midpieos | 144 10 o |55 |30 |p=0l
Tail 91 5 16 |20 |60 [pe0.Ol
Mormual form 48 40 30 |20 |10
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decreased sperm motility (table 4, 5). No significant corre-
lation was found between the lecalization of the morpho-
logical defects and ASA rates.

Table 4: Correlation between the antisperm antibody rates and
marphological bnormalities

ASA = 108
Pem. |Fsm |% S
H ek 18 - 16 il
N ech Midpiece 30 4 13 p<(.01
Tail 11 2 18 p=i.01
N orual forms 26 1 3

Table 5: Correlation between the antisperm antibody rates and
sperm modility types

ASA > 10%
Pt mo Pis. no Y
Normal motility 23 1 4
Asthenozoosperny 62 1 16 | p=0.01
Discussion

Cur results indicate that the sperm with abnormal morphol-
ogy are more likely to be immotile, and if motile, to swim
slower than normal sperm. In this study sperm motility was
found 10 be less effected in cases with head abnormalities
than in those of neck/mid piece and tail defecis. When for-
ward progression was impaired, majority of the cases had
neck/midpicee or tall defects as well. However, in these cases
sperm head was completely in normal shape.

Movement quality of the spermatozoa varies enormously
and may give a prognosis of conceplion. However, motility
alone is poorly correlated with pregnancy rates in vivo and
tertilization rates in vitro (16). In some patients with neero-
zouspermia, the sperm are alive with normal morphology
yet are immotile because of structural defects in the axone-
mal component of the flagella. Sperm samples can be classi-
fied by capacitation patterns, including forward progressive,
transition phase, and hyperactivated motility, and the [at-
el movement of sperm heads may confer fertility, Sperma-
bpzoa are immotile in some patients with deficits in central
microtubules. axoneme, or fibrous sheatl. Spermatozoa with
absent structures such as globozoospermia and its malfor-
mations as in tapering heads, microheads and amorphous
heads, are motile, lack acrosome and postacrosomal sheat,
have abnormal midpieces and mitochondria, and cannot
achieve fertilizanon (13).

According to our findings, the conditions with neck/midpicce
of tail abnormalities were associated with suppressed sperm
motility. Some defeets arising in number or arrangement of
mitechondria, in the axoneme, or in the microtubule armunge-
ment  suppresses sperm motility (9% 1n a shortened midpiece
anomaly, mitochondria may be defective, Coiled, broken,
or double tails, tail aprotrusion snd agenesis, and disorga-
nized tails impair sperm motility and the function (28). In
cases with defective tail, the fibrous sheat may be thickened,
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absent, or defective as well as poor development of outer
dense fibers. In these cases sperm maodility may be suppressed,

We observed that when the rate of cytoplasmic residues were
increased sperm motility were also significantly impaired.
Human spermatozoa exhibit a capacity to gencrate reactive
oxygen species (ROS) and initiate peroxidation of the un-
saturpted fatty acids in the sperm plasma membrare, which
plays a key role in the etiology of male infertility (14) It has
been suggested thar abnormal retention of eyloplasmic resi-
dues by human spermatozod is associated with the generi-
tion of ROS in semen and defective sperm function (17).
For example, varicocelectomy can improve the disposal of
residual sperm cytoplasm by the testis and/or epididymis in
infertile men with varicocele, and reduces the potential for
ROS generation by human spermatozoa in these men.

Ultrastructural abnormalities of spermatozoa may impair
sperm maotility. However, motility alone is poorly correlated
with pregnancy rates in vivo and fertilization rates in vitro.
In some paticits with necrozoospermis, the sperm are alive
with normal morphology yet are immaotile because of struc-
tural defects in the axonemal component of the flagella (3).

We believe that ultrastructural abpormalities of spermato-
zoa may impair sperm motility, and multiparametric evalu-
ation of spermatozoa are peeded, since considering a single
parameter does not help predict svspected male infertility,
and additional variables describing sperm funetion are also
necessary, Although there is no clear proofs, in infertility
cases with normal sperm maotility, ASA directed against 1o
sperm head region should also be investigated especially in
the cases with sperm head defects. However, more studies
on the biophysical effects of sperm plasma membrane strue-
ture and funciion on  the sperm flagellar movement, both in
fertile and infertile males, will be required o delineare fully
the interrelation of sperm morphological alteritions and
matility characteristics.
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