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ABSTRACT

The investigations for the determination of NADH-tetrazolium reductase enzyme system activity in ram semen during
liquid and cryopreservation in relation with their viability, were carried out. The semen samples with lower motility of
spermatozoa after collection, possess lower values of mean cytochemical coefficient for NADH-tetrazolium reductase
activity ( p<0.5, p<0.5) after liquid and cryopreservation.
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PE3IOME

IIpoBenenu ca uzcnensanus 3a onpeaensHe axTuBHocTTa Ha HAJIH-TeTpazonuil peaykra3Ha eH3UMHa CHCTEMa B
CIIEpPMATO30MIM OT KOY MPH KpPaTKPOTpPAfHO ChXpaHEHHE M KPHOKOHCEpBAlMs, BbB BPb3Ka ¢ BUTanuTera nM. Ilpn
criepMa C MOHMKEH MOTIJIMTET Ha CIIEPMATO30MIWTE TIPH IMOTydaBaHe, CIed KpaTKpOTpaiHO ChXpaHEHHE M CIeq
KpHOKOHCEpPBAINs, ca YCTAHOBEHU IOCTOBepHO mo-HuUcku ctoitHocTH Ha CLIK 3a HAJIH-TP- aktuBHOCT ( p<0.5,
p<0.5).

KNKOYOBW OYMWU: cnepmatosonamn, HALH-TeTpasonuit pegykrasa, MOTUAMTET, cnepMasieH MeTabonmsbm
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NnoAPOBHO PE3IOME

ITpoBeneHu ca n3cieBaHNs 3a ONIPEACIISIHE aKTUBHOCTTA
Ha HAJIH-TeTpazonuii penykra3Ha eH3UMHA CHCTEMa B
CIIEPMATO30HIH OT KOU IPU KPATKPOTPAHO ChbXpaHEHUE
1 KPUOKOHCEPBALs, BbB BPb3Ka C BUTAINTETA UM.

B excniepumenTute BkiItounxMe 14 eskynara, HOTy4eHH
[0 METOoJla Ha M3KyCTBEHA BarvHa OT TP Pa3IUIOTHHKA
U3paBHEHU MO BB3pacT (2 TOAMHHU), MOCTAaBEHH IPH
€IHAKBM YCIOBHA Ha XpaHEHE, DJIEJaHe U TIOJOBO
U3I0JI3BaHe, CbOOPa3eHN C HOPMATUBHUTE U3UCKBAHHUS.
Esxynatute pasaensxme Ha YETHPH YacTH, pa3peieHu
B choTHomeHue 1+3, xaro mpu mepBute ( A u B)
U3MOJI3BaXMe cpefa  3a cbxpaHsBane mpu 4°C
a npu Bropure( C u D) — cpema nHa Haraze-Husa
3a KpuokoHcepBauus. B mpobure or rpymu A uC
BKITIOUMXME €SKyJaTh C MOABIKHOCT 65-70%, a B
rpynute B u D takusa ¢ noasmxHOCT Hax 70%
YCTaHOBEHO €, 4e TP IPECHU €sIKYJIaT! OT KOU C IOHIKEH
ButatuteT (mox 70%), KakTo U el KpHOKOHCepBalusaTa
UM, CTOMHOCTH IO OTHOUICHHE HAa MOTWIHTETa Ha
criepMaro3ou iy cies uHkyOamus npu 39°C 3a 300 MuH.
ca gocroBepHo no-uucku (p<0.01, p<0.01).

[Tpu criepma ¢ OHMKEH MOTHIMTET Ha CIIEPMATO30H/IUTE
npu nomyuyaBane (mox 70%), ciex  KpaTKpoOTparHO
CbXpaHEHHE U Clel KPUOKOHCEpBalus, Ca YCTaHOBEHU
JocToBepHO mo-Hucku croitHoctn Ha CHK 3a HAJIH-
TP- aktuBHOCT ( p<0.5, p<0.5).

Croitnoctute Ha CHK 3a HAJIH-TP- aktuBHOCT B
CIIEPMaTO30MIMTE MOTAT /1a CE U3I0JI3BAT KaTO KPUTEPHUH
3a TMHaMHKa Ha METaOOJIMTHHU NPOLIECH M BUTAINTETA Ha
CIEpPMATO30UAUTE OT KOU.

INTRODUCTION

The sperm metabolism is submitted to the necessity of
energy generation which can be transformed into mechanic
for their motility maintenance. It was established that the
catabolic processes are predominant over the anabolic in
the spermatozoa [7]. Essential role on the control of the
transformation of energy of male gametes play the ratio
between nicotinamid dinucleotid (NAD) and nicotinamid
dinucleotid phosphate (NADPH). The group of enzymes
referred to this catalyzes oxide-reduction reaction,
contributing to the maintenance of intracellular balance
and the energy is released for the cell metabolism [6].
The enzyme system NADH- tetrazolium reductase can
be attached to them and used as marker for the functional
activity of sperm mitochondrion [12, 14].

The aim of this study was to analyze the activity of
NADH-tetrazolium reductase enzyme system in ram
semen during liquid and cryopreservation in relation to
their viability.

482

MATERIAL AND METHODS

The experiments included 14 ejaculates collected from
3 rams (2 years old), placed on the same condition of
food, breeding and sexual use, conformed to the norms.
The semen was collected by artificial vagina and the
following parameters were evaluated: ejaculate volume
(cm?), sperm motility (%), sperm concentration (nm X
10° /cm®), pH and thermo resistance after incubation at
39°C for 300minutes (%).

Normozoospermic ejaculates were split into 4 parts and
diluted in the ratio 1:+3. The groups A and B included the
medium 6AG [15] for the comparison of samples after
liquid preservation at 4°C and the groups C and D -the
medium of Nagase-Niva for cryopreservation [8]. The
samples from the groups A and C included the ejaculates
with motility 65 -70% and the groups B and D those with
motility over 70%.

The electrophoretic investigation of NADH-tetrazolium
reductase was carried out in water-soluble and Triton
X-100-soluble extract of spermatozoa using disc
electrophoresis according to the Davis method [3].

The method of Kiernan [5] modified for spermatozoa
by Subev and Yonkov [13] was used for cytochemical
analysis of NADH-tetrazolium reductase activity. The
intensity of the reaction was analyzed microscopically
on 500 spermatozoa per sample by using magnification
of (400x) according to the 5 grade scale of Hrudka [4].
The mean cytochemical coefficient, informative for the
quantitative characteristic of investigated enzyme system
was calculated on the base of obtained values according
to the method of Astaldi and Verga [2].

The data were processed using the Student’s variations-
statistical method.

RESULTS AND DISCUSSION

The values of sperm motility, viability and mean
cytochemical coefficient for NADPH- tetrazolium
reductase in the fresh and frozen ram semen are given at
the Tables 1 and 2.

From the presented data it is obvious that in the fresh
semen there were some differences related to the sperm
motility in the both groups of evaluated ejaculates (A-
over 70% and B-under 70%). There were also differences
spermatozoa motility before and after incubation for 300
minutes at 39°C (Table 1). In the samples after incubation
higher value for the motility was observed in the group
B (p<0.001).

Values for mean cytochemical coefficient of the
spermatozoa from group B were significantly higher than
in the ejaculates from group A (p<0.05). It was established
that the basic functional parameters, i.e.motility and
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viability, were positively related to the values of mean
cytochemical coefficient for NADPH - tetrazolium
reductase.

After the cryopreservation, the sperm motility from the
both investigated groups decreased compared to the fresh
sperm. From the Table 2 it can be seen that in both cases,
before and after incubation, the ejaculates from the group
D had higher motility than group C (p<0.05 and p<0.001
respectively). Significant differences between groups
were found also for the activity of tetrazolium reductase
(p<0.05). Also in cryopreserved sperm the higher viability
corresponded to the higher values of mean cytochemical
coefficient for NADH-tetrazolium reductase.

The reaction products (formazan granules) of the NADH-
tetrazolium reductase reaction were localized in the ram
sperm mid-piece (Figure 1). The enzyme reactions of
single spermatozoa differed in their intensity.

During the electrophoretic analysis water soluble and
Triton soluble extracts of ram sperm a NADH- tetrazolium

reductase appeared on the electrophoregram in the form
of dark band situated in the anode part of the gel (Figures
2 and 3).

The diformazane granules, stocked in the mitochondria,
are indicative for the this organelles of the spermatozoa.
For example the reduction of tetrazolium salt is
carried out as artificial acceptor of hydrogen atoms
in the mitochondria. It plays the role of substrate and
determines their ability to oxidize NADH which is the
source of electron and protons [9, 10]. We consider that
the higher mean cytochemical coefficient which is related
to the motility is informative for the functional activity of
metabolic processes.

The data from present study indicate that there is a
correlation between ram sperm motility and the capacity of
mitochondrial enzymes to oxidize the exogenous NADH.
Similar results were obtained with human sperm where
higher activity of the enzyme system NADH- tetrazolium
reductase in the mitochondria also correspond to the

Table 1. Motility of spermatozoa and mean cytochemical coefficient for NADH — tetrazolium reductase in fresh
ram sperm (n=12)
Ta6mmna 1 IToaBMXHOCT Ha CrIepMaTO30HMIH U cpelieH uToxumuueH koedument 3a HAJIH-TP npu npsicha
cnepma oT kou(n=12)

Motility (%) Mean cytochemical
IToaBmxHOCT coefficient for NADH-TR
Groups Before After CpezieH IUTOXUMUYEH
I'pynu incubation incubation koedunment 3a HAJITH-TP
[Ipenu Cnen
WHKYOaIs WHKYOaIs
A 65.12+4.18 30.25 £ 2.73%** 3.05+£0.04%
B 77.53+£5.31 56.32 & 3.17%** 3.22 +£0.05%
*p<0.05 *** p<0.001

Table 2 Motility of spermatozoa and mean cytochemical coefficient for NADH — tetrazolium reductase in ram
sperm after cryopreservation ( n=16)
Tabnuna 2 [ToaBMXHOCT Ha CriepMaTO30MIH U cpejieH uToxuMuueH koedurment 3a HAJIH-TP npu ciepma ot
KOY CJIe]] KpHoKoHcepBarws (n=16 )

Motility(%) Mean cytochemical
ToxsuxuOCT (%) coefficient for
G Before After NADH-TR
roups . . X .
Tpym incubation incubation CpeieH IIUTOXUMITYEH
koedunueHt 3a HAJTH-TP
[Ipenu Cnen
HWHKYOAIs WHKYOaIvst
C 34.59 £1.06* 3.00+ 0.70%*** 3.04 +£ 0.04*
D 40.10 £2.13* 21.10 £ 1.12%%* 3.19+£0.03*
*p<0.05 *** p<0.001
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Fig.1 NADH-tetrazolium reductase activity in ram sperm with different intensity of enzyme reaction-1- strong
reaction; 2- weak reaction (Magnification: x 400)

®ur. | HAZTH-TP- akTUBHOCT NpH  criepMa OT KOU C pa3jiedyHa 0 MHTEH3UTET IUTOXUMHUYHA peakouus — 1 — cuiHa
peakuusi, 2- cinaba peakuus (yBesnmaenue: x 400)
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NADH-TR

Fig.2 Electro-phoregram of NADH-tetrazolium
reductase (water-soluble extract) from fresh ram sperm
@wr. 2. Enexrpo-doperpama vHa HAJITH-TP ( Bomen

EKCTPAKT) MPH MpsCHA CIiepMa  OT KO

! NADH-TR

Fig.3 Electro-phoregram of NADH-tetrazolium
reductase (Triton X -100-soluble extract) from fresh
ram sperm
@wr. 2. Enexrpo-doperpama sHa HAJTH-TP ( Tputon X
-100 excTpakT) mpH MpsiCHA CIiepMa  OT KO
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higher motility and viability of male gametes [1,11]. This
allow us to accept that the values of mean cytochemical
coefficient of NADH- tetrazolium reductase can be used
as marker of dynamics of metabolite processes which are
related to the ram sperm motility.

CONCLUSIONS

It was established that the fresh ram ejaculates with lower
motility (below 70%) as well as after cryopreservation
have values referred to the motility after incubation at
30°C for 300min that are significantly lower (p<0.01,
p<0.01)

The spermatozoa with lower motility during collection
of semen (below 70%) after liquid and cryopreservation
possess lower values of for NADH- tetrazolium reductase
activity( p<0.5, p<0.5)

The values of for NADH- tetrazolium reductase activity
of spermatozoa can be used as criterion for the dynamic
of metabolic processes and the viability of ram sperm.
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