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ABSTRACT

The objective of this research was to evaluate the effect of sperm on
chromatin stability and its relationship with the membrane integrity
structural - physiological and the rate of fertilization of female sheep.
Ejaculates of sperm (2 x 10° sperm-mL™") with 70% of motility were
collected using an artificial vagina (n=5, 2 years old. For this, each
ram was served with fifteen female sheep (n=75), generating thus
five different Groups (A, B, C, D, and E). A control Group also was
considered. Sperm nuclear chromatin stability (NCS) was evaluated
using the Borate Buffer (BB), Sodium Dodecyl Sulfate (SDS), and
the mixture of Ethylenediaminetetraacetic acid (EDTA)+ SDS. The
fertilization rate was evaluated after 16-18 hours post sperm injection.
Sperm concentration showed a significant difference (P<0.05)
between Groups. In Contrast, seminal volume, and sperm motility
do not show a significant difference (P>0.05). A high correlation
(r’=0.52) was observed between morphology and motility, and the
fertilization rate was 74.6% (n=586). It was concluded in general that
techniques to evaluate nuclear condensation values do have a high
likelihood to give a diagnosis about the future potential of sperm
populations in Junin ram.
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RESUMEN

El objetivo de esta investigacion fue evaluar el efecto de los
espermatozoides sobre la estabilidad de la cromatinay su relacion con la
integridad de lamembrana estructural - fisiologicay la tasa de fertilizacion
de las ovejas hembras. Las eyaculaciones de espermatozoides (2 x 10°
espermatozoides-ml™) con un 70 % de motilidad se recogieron
mediante una vagina artificial (n=5, 2 afos). Para ello, cada carnero
se servia con quince ovejas hembra(n=75), generando asi cinco grupos
diferentes(A, B, C, Dy E). También se considero un grupo de control.
La estabilidad de la cromatina nuclear (NCS) de los espermatozoides
se evaluo utilizando el tampén de borato (BB), el dodecil sulfato de
sodio (SDS)y la mezcla de acido etilendiaminotetraacético (EDTA)
+ SDS. La tasa de fertilizacién se evalu6 después de 16-18 horas
después de la inyeccién de espermatozoides. La concentracién de
espermatozoides mostro diferencias significativas (P<0,05) entre
los grupos. Por el contrario, el volumen seminal y la motilidad de los
espermatozoides no mostraron diferencias significativas (P>0,05). Se
observé una alta correlacion (r’=0,52) entre morfologia y motilidad, y
la tasa de fecundacion fue del 74,6 % (n=56). Se concluyé en general
que las técnicas para evaluar los valores de condensacion nuclear
tienen una alta probabilidad de dar un diagndstico sobre el potencial
futuro de las poblaciones de espermatozoides en carneros de Junin.

Palabras clave: Cromatinaespermatica; integridad delamembrana;
carneros peruanos
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INTRODUCTION

Infertility is a significant concern not only in humans but also in
several species of animals[18]. In farm animals, infertility can cause
negative effects on animal welfare and considerable economic loss
[8]. Infertility is related to various causes such as physiological
disturbances, infectious causes, and bad nutrition, which may work
in combination or separately[2, 28]. Likewise, infertility may arise due
to damage to Deoxyribonucleic acid (DNA) and high levels of loosely
packaged chromatin[9]. As sperm cells have the important mission
of delivering vehicles for chromatin cargo within, the oocyte, whichiis
composed of paternal DNA information and its associated proteins,
its integrity is considered a keystone of reproductive success [31].
Therefore, a correct chromatin package level is necessary for
successful insemination[32]. In the last decades were reported that
chromatin sperm stability contributes to both adequate embryonic
development and successful fertilization[9].

The variability between species is attributed to the proportion of
protamine; in contrast, sperm from the bull (Bos taurus), Rat (Rattus
novergicus), ram(Ovis aries), pig(Sus scrofa domesticus), and guinea pig
(Cavia porcellus), have only one type of protamine (P1), while humans have
a second (P2), which is deficient in cysteine residues[1]. In addition,
membrane integrity is very important for metabolism, sperm training,
the acrosomal reaction, and the binding of sperm to the surface of
the oocyte. Plasma membrane damage can cause loss of normal
sperm function, which involves the decrease of motility, viability,
and fertilizer capacity.

The quality of sperm in animals and human are typically assessed
through the measuring of sperm density, motility, total count, and
morphology [7]. Therefore, this work aimed to assess the stability of
the chromatin in ram sperm and relate it to the membrane integrity
structural - physiological and the rate of pregnancy.

MATERIALS AND METHODS

Study site

The handling and sampling of the animals were carried out at
the Experimental Station IVITA-EI Mantaro, located 3300 meters
above sea level, in the Huancayo Province, Junin-Peru with a latitude
11°49'13"S and longitude 75°23'17"W. This station is developing
research to generate knowledge and new technologies based on
the livestock production systems. Its climate is characterized by an
annual average temperature of 12.4°C, annual average precipitation
of 707.9 millimeters (mm), and relative humidity of 77%.

Animals and semen collection

The present study was carried out using 5 male sheep (ram, about
120 kilograms -kg-) of 2 years old (YO) and 75 female sheep (ewes)
(about 85 kg) of 3-5 YO of the Junin sheep breed. During the day(d),
animals were kept daily grazed for 12 hours (h) on grass pastures of
Reed canarygrass(Phalaris arundinacea L.), and afternoons were fed
with alfalfa(Medicago sativa) hay to maintain a body condition. Each
ram was served with fifteen ewes, generating five (A, B, C, D, and E)
different Groups of analysis. For better control, rams and female sheep
belonging to the same Group were identified with their earrings and
colored wired laces. All rams were sexually active and under strict
control. For each ram, semen ejaculates were collected every month
(mos)for five mos(a total of 25 semen samples)via an artificial vagina
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(robust tubular rubber (11 centimeter length) casing with rounded
opening, with a valve that allowed air to be added for adjustment of
inner pressure) and kept in a water bath (Thermo Scientific, Model
265, USA)at 30°C for 8-10 minutes(min) until examination of the initial
semen quality (after 16-18 h post sperm injection) for concentration,
sperm motility, volume, viability, and sperm plasma integrity through
eosin Y test and hypoosmotic (HOS) swelling test [ 26].

For this purpose, the split-plot design was applied. The samples
collected were transported to the Reproductive Biotechnology
laboratory of the National University of Center of Peru.

Seminal quality

Seminal volume, sperm morphology, sperm motility, and sperm
morphology were evaluated according to guidelines recommended
by World Health Organization (WHQ)[30].

Sperm motility

Sperm motility was measured using a computer-assisted sperm
motion analyzer (Stromberg Mika, Germany). Semen was diluted
to a concentration of 30 x 108 sperm-millilitre™ (sperm-mL™") with
a Buffer (Hepes balanced saline (HPS) at 7.6 pH) and then placed
approximately 10 microlitre (uL) on a 10 micrometer (um) of depth
disposable chamber slide (Leja Products, Netherlands)[21]. The
image was digitized via a camera(10-phase contrast objective x and
3.3-ocular lens x) mounted on a phase-contrast microscope (x400)
(IM3-MET, OPTIKA, Italy). In total, five small squares; one central and
four angulars were evaluated.

Sperm concentration

Sperm (spz) concentration was measured using a pre-calibrated
photometer (NucleoCounter SP100, ChemoMetec, Denmark) after
dilution 25 pL of ram semen with 500 pL of 0.9% NaCl solution
containing 0.32 millimolar (mM). Sperm concentration was computed
by counting cellsin five large squares of a Neubauer hemocytometer
(Countess 3 Automated Cell counter, Thermo Fisher Scientific, USA)
chamber under a phase contrast microscopy [21].

Eosin Y test and hypoosmotic swelling test

The structural integrity of the membrane of the sperm was
evaluated with the Eosin Y-water (EY)test method, and the functional
integrity was assessed through the hypoosmotic (HOS) swelling test
[21]. Results were expressed in percentage according to the degree
of reaction. It was considered a minimum count of 100 sperm per test.

« EosinY - water method: here 0.5 grams(g) of eosin Y and
0.9 g of sodium chloride (NaCl) were dissolved in 100 mL of
distilled water. At the prepared eosin Y solution was added
10 g of nigrosine, and after, boiled, and allowed to cool at
room temperature. Then, the staining mixture was filtered
using filter paper and poured into a dark bottle. The tests
were performed using a drop of semen placed on a heated
microscope slide and added two drops of eosin-nigrosine
staining solution, and then mixture carefully using a pipette
tip for making a smear, and finally dried to room temperature
for 5 min. The smear was evaluated under a phase-contrast
microscope (Labomed Lx400, USA). At least 100 sperm were
assessed per slide, and the percentage of swollen tail sperm
was computed[20].
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«  Hypoosmotic swelling test (HOS): efficacy of the HOS test was
evaluated using fructose (1351 milligrams -mg-), Na-citrate (735
mg), and 100 mL distilled water solution with three different
osmolarities: 50, 100, and 150 osmolarities (mOsm-kg™). For
this, 0.1mL ram semen was added to 0.9 mL of hypoosmotic
solutions (50 and 100 mOsm-kg™ fructose) and incubated
(Model 4130, Thermo Fisher Scientific, Brazil) at 37°C for 45
min at room temperature [19]. After incubation, one drop
of incubated semen was placed on a microscope slide and
assessed under phase contrasts x40 microscope. A minimum
of 100 sperm were assessed per slide, and percentages of
sperm with swollen were computed [19].

Sperm chromatin stability assessment

Sperm nuclear chromatin stability (NCS) was assessed following
the Gonzales and Sanchez[11] methodology. For this, 20 L of fresh
semen were deposited in three test tubes coded from 1to 3. In tube
1(control) was added 180 uL of Borate Buffer (BB), in tube 2 was
added 180 pL of Sodium Dodecyl Sulfate (SDS) at 1%, and in tube 3
was added 180 pL of a mixture of Ethylenediaminetetraacetic acid
(EDTA)+SDS. These solutions were incubated (GTOP model 260, Olabo,
China) at 40°C for 60 min. Finally, 200 pL of glutaraldehyde at 2.5%
was added, mixed, and left at rest for 10 min. Each solution obtained
was smeared onto a glass slide, dried, fixed with methanol (5 to 10
min), stained Giemsa solution (at 50%) for 40 min, and observed at the
microscope with x400 magnification. The minimum count was 100
sperm for each of the three laminae. Using this method, it is possible
to find three grades: Grade 0: no condensation of head sperm head;
Grade 1: moderate condensation of head sperm; and Grade 2: high
condensation of the sperm head, all related to chromatin response
[9]. If the percentage of no-decondensed sperm head in the presence
of SDS + EDTA is greater-than 30%, the samples are classified as
having high sperm head stability [ 21].

Pregnancy rate related to the sperm chromatin stability

The pregnancy rate was evaluated using the birth rate, which was
calculated on the number of offspring born, to determine female
fertility.

Statistical analysis

The Wilcoxon rank-sum test was applied to compare the average
percentages of sperm concentration, seminal volume, normal

morphology, and sperm motility. Pearson correlation was computed
to assess the relationships among the eosin Y test, hypoosmotic test,
morphology, and motility. All data were treated with R-free software,
version 3.3.6[24]. A comparison was considered significant when
P was less-than 0.05.

RESULTS AND DISCUSSION

Seminal parameters quality

Average and standard deviation (SD) of sperm concentration,
seminal volume, normal sperm morphology, and sperm motility,
from sheep semen of five Groups of rams are presented in TABLE
l. In that TABLE | has been observed differences (P<0.05) among
Groups for sperm concentration, but no differences were found for
seminal volume, normal morphology, and sperm motility. Higher
sperm concentration was presented by the ram belonging to Group
A, while the ram belonging to Group E showed the highest values
for seminal volume, normal morphology, and sperm motility. Sperm
motility ranged from 4.03 to 4.81 suggesting that the semen is of
good quality.

TABLE Il has presented the percentages and SD of eosin swollen tail
sperm based on the Eosin Y test(structural integrity) and Hypoosmotic
test (physiological integrity). The percentage of spermin Eosin Y
ranged from 58 to 77%, while the Hypoosmotic test ranged from
60 to 81%. The percentage average between methods no-showed
a significant difference (P>0.05). Likewise, no differences (P>0.05)
were found between each Group. A higher percentage of sperm was
observed in Group E in both methods.

Regarding the structure and membrane physiology of sperm, these
variables are quite consistent in the contingency tables for membrane
structure, where eosin evidences a difference between cells that do
respond to the membrane test; while for the hypoosmotic test it was
more significant because the sperm populations of the animals show
a greater difference between the swollen and non-swollen cells. Thus,
results found in ejaculated evidence to be optimal conditions for the
sperm populations to fulfill their role of fertilizing the female gamete.
The reliability of the test results is supported by the correlation of
these in the measurement of an association with the same trend.

TABLEI
Seminal parameters from ejaculated ram semen

Sperm concentration

Seminal volume Normal morphology Sperm motility

Group (105,,55,?;('; £5D) (mL) (X £ SD) (%) (X £ SD) (X + SD)

A 2304 + 386 a 0.96+0.41a 84+7a 4.61+0.54a
B 2198 +220b 1.12+022a 7011 b 4.63+0.55a
c 2110+ 196 b 0.90+033a 89+4a 422+083a
D 2228+ 140 ¢ 0.88+034a 91+4a 403+1.02a
E 2090 + 263 b 1.56+131a 92+5a 4.81+045a
Total 2186 + 246 1.08 + 0.68 85+11a 4.44.+0.71

n=5: number of ejaculations, (X + SD): average and standard deviation, values on each vertical column followed
by the same letter do not differ significantly at P<0.05
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TABLE IT
Percentages and standard deviation of eosin swollen tail
spermatozoa based on Eosin Y test (structural integrity)
and Hypoosmotic test (physiological integrity)

Group Eosin Y test Hypoosmotic test
100 sperm (%) 100 sperm (%)

A 68+15a 60+12a

B 58+8a 61+7a

c 72t45a 75+12a

D 72+26a 68+32a

E 77+11a 81+8a
Average 69.4+ 13 A 69.0 + 14 A

n=5: number of ejaculations, (X + SD): average and standard deviation

Pearson correlation between observed parameters found in ram
semen was presented in TABLE Ill. There were no significant correlations
between motility and the Eosin Y test and the Hypoosmotic test
(P<0.001), except for morphology. A significant correlation(r>=0.81) was
observed between the Eosin Y and Hypoosmotic test(P<0.001). Besides,
morphology and Hypoosmotic tests showed statistical correlation.

Morphological and kinetic aspects of sperm are important factors
for fertilization [10]. For this, microscopic analysis is necessary to
contrast the mass and individual motility of sperm the most before
possible. Thus, to avoid thermal shock, a platen adaptable to the base
of the microscope was used.

Osmotic pressure is of great importance, not in the ejaculate itself
whose variations do not exceed normal limits, but in terms of the
composition of the diluents[8]. In general terms, it can be admitted
that sperm requires for its normal maintenance isotonic means[15].
Variations in the osmotic pressure of solvents or culture media
are not compatible with sperm vitality. However, different slightly
hypotonic means have been tested, with the idea that this means
greater possibilities of natural detoxification of the cell spermatic,
a phenomenon that would favor the survival and the fecundating
capacity of the sperm. It seems that ruminant sperm are the most
resistant to the osmotic pressure, while the gametes of animals
of internal fertilization require for their normal biology very few
variations of the same. In this case, the hypoosmotic test was used
to test the functional efficiency of the sperm membrane, which gives
an acceptable percentage in the sperm population subjected to
hypoosmotic conditions, indicating an adequate fertile potential, with
an optimal functionality of their sperm membrane. High percentages
of sperm cells that were subjected to the hypoosmotic test suggest

that sperm populations subjected to membrane integrity tests(eosin
and hypoosmotic testing) are crucial for viability and physiological
changes that occur on the membrane surface[18], so it can be argued
that both tests would have a value in testing sperm fertility.

Membrane integrity is important for sperm metabolism, training,
acrosomal reaction, and sperm binding to the surface of the oocyte
[4]. In contrast, damage to membrane integrity can cause loss of
normal sperm function, such as motility, viability, and fertilizing
capacity. It has been shown that exposure of mammalian sperm to
hypoosmotic conditions can cause water flow through the membrane,
resulting in increased sperm volume and swelling of the plasma
membrane. The ability of the sperm tail to swell in the presence of a
hypoosmotic solution is a sign that the transport of water through the
membrane occurs normally. Swelling of the spermatic nucleus and
decondensation of chromatin in mammalian sperm occurs shortly
after penetration of the sperm to the cytoplasm of the oocyte. The
decondensation of chromatin was doubled when the pre-ejaculates
of ram and cattle were incubated in vitro. There was an increase
in the time of decondensation when stored in vitro at 25°C, which
reflected an increase in the junctions within the sperm by histones
for the formation of disulfide bridges. This can increase embryonic
mortality when it is observed that sperm was stored in vitro before
insemination [16].

Chromatin compaction degrees

Interactions between animals (Groups A to E), methods (BB, SDS,
and SBS + EDTA), months, and compaction levels are presented in
TABLE IV. From TABLE IV, it was observed no significant (P>0.05)
differences among methods. No differences may be related to
the that the medium used would depend on the degree that has
each ejaculate. However, compaction degrees were observed with
significant differences(P<0.05) when the methods interacted with the
periods or mos in which the semen was collected. In the case of mos
that interact with the degrees of compaction was found significant
differences (P<0.001). Interaction mos*compaction degrees being
significant ensures that each mos evaluated maintains different
conditions relating to the compaction degree, and suggests that any
animal may be evaluated. Likewise, it was found that the compaction
degree was affected (P<0.0001), by the interaction (mos*compaction
degree, (P<0.001)) with the mos in which the ejaculation was obtained.
Besides, was observed interactions between the compaction degrees
with the methods (P<0.001) and mos (P<0.01) evaluated. Unlike the
degrees of compaction, no simple effect was found in the animals or
the mos that the semen was collected. However, differences between
the methods were significant when interacting with the mos and the
degrees of compaction.

TABLE Ill
Pearson correlation between observed parameters of ram semen

Observed semen

parameters Eosin Y test (%) Hypoosmotic test (%) Morphology (%) Motility (0-5)
Eosin Y test (%) 1

Hypoosmotic test (%) 0.81 (P<0.001) 1

Morphology (%) 0.56 (P<0.001) 0.46 (P=0.001*) 1

Motility (0-5) 0.22 (P<0.05) 0.22 (P=0.002%) 0.52 (P<0.001) 1

*: significative value
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Differences in compaction degrees found among the males studied
showed dependence on the effect of the period in which the ejaculates
were obtained (compaction interaction*mos: significant). This
result suggests the presence of the seasonal effect in the process
of spermatogenesis on the compaction of nuclear chromatin [25].
However, rams are not mostly susceptible to the effect of seasonality
[29]. This was corroborated with results found in seminal parameters
quality (concentration, normal morphology, and sperm motility) which
were not altered. However, it was observed an effect on the compaction
degrees of the chromatin.

In the interaction with methods, the highest percentage occurred
between grades 0 and 1, which expresses appropriate stability of
chromatin, good quality of the sperm, and excellent fecundation
potential[14]. In the present case, the BB method reported a higher
percentage of sperm compared to other methods, with a grade of
O inallrams. This could be because SDS is a detergent that acts on

the disulfide bridges of chromatin, which makes sperm chromatin

less stable when subjected to SDS detergent. As the EDTA is a tinging
agent that acts on zinc by removing it; this mineral gives stability to

the disulfide bridges of sperm chromatin[3]. This finding suggests

aline of good quality that guarantees their fertilizer capacity.

TABLE IV
Split plot analysis showing interaction levels between animals,
methods, months, and compaction degrees

Source DF Type SS Square F - value P
Animals 7.11 1.78 0.02 0.999
Month 4.89 1.22 0.01 0.999
Error (a) 16 12.89 0.806 0.01 1.000
Month 8820.2 4410.1 46.65 0.0001
Compaction*compaction 8 2519.8 314.9 3.33 0.0018
Error (b) 40 17177 429.42 4.54 0.0001
Methods 2 1.56 0.78 0.01 0.9918
Method*month 8 8.44 1.06 0.01 1.0000
Method*compaction 4 27587.8 6896.9 72.96 0.0001
Method*month*compaction 16 2808.9 175.6 1.86 0.0312
Error (c) 120 11343.3 94.53

Total 224 70291.6

TABLE V showed the physiological state and compaction degree of
sperm chromatin. From TABLE V, there were no differences between
pregnancy and non-pregnancy rates. There is also no statistical
relationship (P>0.05) between compaction degrees (0, 1, and 2) and
their relationship with animals that were not as prey. However, a
higher rate of prey (74.6%) was found.

In the pregnancy rate and its relationship with the stability of
chromatin, it was found a non-significant correlation, which would
suggest that there is no adequate degree for the good stability of

TABLEV
Physiological state and compaction degree of sperm chromatin

Compaction degrees

Physiological 0 1 2 Total
state (<0.63) (0.63t01.17) (>1.18)

n % n % n % n %
No prey 6 240 5 200 8 320 19 253
Prey 19 760 20 800 17 680 56 747
Total 25 25 25 75 100

chromatin, which did not coincide with being the most frequent in
pregnancy. For this, standard semen analysis is required, including
concentration, morphology, and motility analysis, which are widely used
as anindicator of fertility [13]. Thus, the parameters above mentioned
may influence the physiological, structural, and stability aspects of
the sperm chromatin. Based on all that, here the method used allowed
obtain sperm of the best quality (in terms of morphology and motility),
with minimum contamination by other cellular or non-cellular structures
such as granulations and crystals [27].

Ejaculates of Ovid's and caprids, as well as that of ruminants in
general, are composed of four fractions or liquid emissions, the product
of the litter glands, bulbourethral, prostate, Henle blisters, and vesicular
glands[5]. The largest volume corresponds to the prostate glands and
blisters of Henle; hence, the function of this biological phenomenon.
Here, it is possible to admit that the ejaculate of sheep (Ovies aries)
and goats (Capra aegagrus hircus)is of low volume and high sperm
concentration since in all species the volume of the ejaculate depends
on the secretory capacity of the gland’s paragenitals.

Pregnancy rate related to the sperm chromatin stability

TABLE VI presents the number of sheep by group sent for
reproduction, served, calved, and served percentage. From TABLE
VI, Group B(93.30%) showed a higher percentage of sheep served,
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TABLE VI
Number of sheep by group sent for reproduction, served,
calved, and served percentage

Group sheep fqr Sheep Calved Served

reproduction  served sheep percentage (%)
A 15 12 10 80.00
B 15 14 13 93.30
¢ 15 13 12 86.67
D 15 13 11 86.67
E 15 12 10 80.00
Total 75 64 60

followed by Group C and D(both with 86.67%), and Group A and E (both
with 80.0%). About calved sheep, percentage of prolificity, and sex of
the offspring, Group B obtained the highest number of calved sheep
(13), followed by Group C and D (both 12), and Group A and E (both
10). The average percentage of prolificity was 114%, Group B (123%)
presented the highest percentage, followed by Group D(118%), Group
C(116%), Group A(110%), and Group E (100%). Regarding Pearson’s
correlation between pregnancy rate and sperm chromatin stability,
it was found a negative correlation (-0.11) indicating that there is
no statistical significance (P>0.05). It is possible to suggest that
the higher the degree of de-condensation of chromatin the rate of
calving remains. The dispersion of the degrees of compaction tends
to increase the percentage of calving, thus, the point “66.67"(66.67,
0.99), the point “80"(80, 0.93), and the point “86.67"(86.67, 0.89), from
which it follows that by increasing the percentage of calves tends to
decrease the degree of compaction, from 0.99 to 0.82.

The results obtained regarding the timely decondensation of
chromatin when incubated in BB as a primary and common mean
at three degrees of condensation at a temperature of 40 °C for
approximately 45 min, in no way resemble being stored for a few h
or d, indicating the importance of temperature variation is for the
case of artificial insemination (Al) programs and the considerations
that must be given for obtaining good results, that is, high percentages
of pregnancy and viability of embryos. During the late stage of
spermiogenesis, the nucleus of the spermatid becomes very condensed
and adopts an elongated shape characteristic of the species. Although
there is no full understanding of the forces that determine nucleus
shape, it is known that these visible modifications are accompanied
by biochemical changes involving the removal of Ribonucleic acid
(RNA) from the nucleus at the beginning of nuclear elongation and

the replacement of lysine-rich histone with a more basic arginine-
rich protein.

Sperm obtained from sheep healthy were induced to decondensation
of chromatin with dithiothreitol (DTT) and SDS in vitro. A high range
of stable no-condensed nuclei (79%) was observed in ram semen
with normal fertility. In contrast, semen of rams with low fertility
presented 31% of chromatin stability. Seminal plasma and other
constituents(Zn)inhibited the decondensation chromatin of sperms,
while when added EDTA shows the opposite. Results suggest that the
addition of chromatin decondensation using SDS under controlled
conditions may be a reliable method for predicting fertile capacity
[23]. The results also showed the EDTA action to eliminate Zn, and
borate buffer, allowing their growing inside the sperm medium
[17]. Likewise, it was observed that there was no inhibition of the
decondensation chromatin as happened in the tube containing SDS
and BB. Itisimportant to mention that the methodologies evaluated
in this work are different, due here applying the protamine P2, which
is held by the bull, ram, rat, pig, guinea pig, and humans[12].

This makes chromatin less stable in humans than in other species
[7]. These results coincide with the obtained results. In this sense,
the sperm subjected to the EDTA does not have a very decondensed
form, which does not mean that there has not been decondensation.
This is probably by the minimum presence of protamine P1, which
makes the chromatin of sheep more stable.

These results offer the idea that the condensation of chromatinin
mammals tends to vary because of the pregnancy rate. In this study,
the pregnancy rate in Junin sheep was 86.67%.

Althoughitis true not there is a degree of condensation that differs
in function from the fertilization rate, which is explained by the number
of sheep pregnant and not pregnant. The degrees of condensation of
chromatins 1and 2 are the least stable, compared to the zero degrees
which are the most stable [22].

TABLE VIl shows the rate of fertilization of each Group based on
the pregnancy and not the pregnancy of the sheep. No significant
differences (P<0.05) were found between the animal Group. These
results indicate that none of the rams was more effective in
reproduction than the others.

CONCLUSIONS

The concentration of sperm showed differences among the five
groups analyzed. Based on the parameters assessed, the seminal
volume and sperm motility do not show significant differences among
groups. Besides, a high correlation (r?=0.52) was found between
motility and morphology. A high rate of fertilization rate (74.6%.) was

TABLE Vil
Rate of fertilization from the ram that pregnant and did not pregnant the sheep

Group of animals

Fertilization Statistics Total
A B C D E
Pre Recount 10 13 12 11 10 56
Y (% of total) (13.3%) (17.3%) (16.0%) (14.7%) (13.3%) (74.7%)
No bre Recount 5 13 12 11 10 56
prey (% of total) (6.7%) (17.3%) (16.0%) (14.7%) (13.3%) (74.7%)
Total Recount 15 15 15 15 15 56
(% of total) (20.0%) (20.0%) (20.0%) (20.0%) (20.0%) (74.7%)
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found. It was concluded in general that techniques to evaluate nuclear
condensation values do have a high likelihood to give a diagnosis about
the future potential of sperm populations in Junin ram.
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