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Abstract
Aim: The aim of the study was to investigate the histological
changes of rat epididymis with the effect of
cryopreservation on 15, 30, 45 and 60 days freezing-
thawing.

Methods: The study was performed on male rats,
epididymides collected were immediately subjected to 15,
30, 45 and 60 days freezing process, after completion of
preservation time they were thawed at 37°C for 10’ were
fixed in formalin for histological investigation.

Results: After15, 30, 45 and 60 days of cryopreservation rat
epididymis showed reduce in number of sperm in lumen,
degenerative changes in tissue shows elongated tubules
and loss of epithelium and connective tissue.

Conclusion: In conclusion, the histological changes obtained
after freezing storage were reasonable; however, the
cryopreserved tubules sheets could not maintain their
original layered structure. This work needs to be done to
better preservation of the rat epididymis.
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Introduction
Cryopreservation of reproductive cells and tissues has

become an increasingly important methodology for future
fertility advantages [1,2]. Cryopreservation of testicular cells and
tissue prior to any fertility compromising condition or therapy
may allow for future tissue transplantation back to the
autologous donor so that they may regain the ability to naturally
conceive their own biological children [3]. Scientist regards to
cryopreservation be crucial for enabling technology to the
progression from preclinical and translational clinical research
on cellular tissue products for regenerative medicine and
transplantation. Tissue preservation is also needed for samples
to be used for various research and toxicology test purposes.
The need and advantages of tissue cryopreservation are widely
recognized and well documented. Alternatively, these cells may
be used to create new sperm outside the body through germ

cell maturation protocols [4]. Investigational techniques for
cryopreserving testicular tissue and cells have been tested and
reported by several groups [5,6]; however, to our knowledge, a
clinical-grade protocol for the cryopreservation of rat testicular
cells or tissue has not been previously described.

Cryopreservation can induce production of ice crystals from
the water inside the cells, which can damage the cells internal
structure and cellular membrane and lead to cell death [6,7].
Studying the effect of cryopreservation on both cells and tissue
will help to determine which method is most suitable and
applicable for clinical use. The cells and tissue in this study were
cryopreserved in a medium using cryoprotectants to prevent ice
crystals from forming, thus improving the ability of the cells to
survive freezing and thawing. Testicular tissue cryopreservation
would be an important technique for fertility preservation who
do not yet have sperm in the ejaculate and who are scheduled
to undergo gonadotoxic treatment [8]. Cryopreservation of
semen and spermatozoa is a well-developed technique,
routinely used in everyday practice in infertility laboratories.

Several descriptive anatomical and histological studies of the
epididymis appeared at the beginning of the twentieth century.
Since 1966, more than 12,000 research articles have been
published on the epididymis. While addressing the various
aspects of the epididymis from several points of view, all agree
that the epididymis is crucial for the preparation of the
spermatozoa prior to ejaculation. It is well known that the
proteins and small molecules secreted by the epididymal
epithelium into the lumen interact with the transiting
spermatozoa and directly or indirectly affect the spermatozoa
surface; these epididymal proteins and small molecules have
many other functions other than signaling inducing protein
activity [9]. A significant number of these molecules will be
gradually rearranged and compartmentalized in a stage-specific
manner during sperm maturation [10] (Figure 1).

The mammalian epididymis is no longer regarded as a mere
conduit pipe for spermatozoa from the testis to the exterior
[11]. The epididymis as an epithelial tube is folded into a highly
organised structure comprised of many segments that can be
grouped into roughly five gross anatomical segments, namely:
caput, corpus and cauda with each having distinct morphology
and function [12]. So, in assessing the contributions of the
different segments in providing an appropriate environment for
sperm maturation, the knowledge of its structure is vital.
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Figure 1: Structure of rat epididymis.

The spermogram accurately assesses male fertility through an
evaluation of semen quality, sperm concentration, motility and
morphology [13]. These men may present with post-testicular
defects that result in the ejaculation of spermatozoa with a
normal morphology but with a sub-optimal fertilization capacity
[14].

Therefore the epididymis could be particularly involved in a
number of the pathophysiologies affecting sperm maturation in
some of these cases of male infertility [13,14]. A valuable
approach is represented by the cryopreservation of the micro
surgically recovered spermatozoa, thus avoiding a second
surgical operation for further ICSI attempts. Indeed, pregnancies
and deliveries have been reported after injection of frozen–
thawed epididymal [15] and testicular spermatozoa [16].

Therefore, to describe the histological appearance of the
epididymis in the greater rat was selected (Rattus norvegicus).
The data might provide the basis for future research as well as
contribute to the knowledge of the reproductive biology of rat.

Materials and Methods

Cryopreservation of epididymis
Male rats were euthanized via ethanol inhalation followed

with induction of bilateral pneumothorax. Immediately following
confirmation of sedation, the distal end of the scrotal sac was
removed and dissection of the tunics allowed for exteriorization
of the testis and cauda epididymidis. The cauda epididymidis
without fat was removed from the testicle and was rinsed in
warm phosphate buffered saline (DPBS). Later using scissors it
was cut into three slits. The epididymis was then placed in the
4ml cryovial containing selected cryopreservation medium
(1.0:0.7 (w:v) ), i.e. Freeze™, a 15% glycerol based
cryoprotectant in HEPES buffer (Ferti Pro N.V., 8730 Beernem,
Belgium). This tissue was subjected to static vapour phase
cooling for 15min before being plunged into liquid nitrogen.
Tissues were subsequently thawed at 37°C for 10min by placing
the cryovials in waterbath and then subjected to
histomorphological analysis. This study was authorized by a
institutional animal ethical committee (Reg. No.438/01/01a/Dt:
17-07-2001) and resolution number is 40/2012-2013(i)/a/
CPCSEA/IAEC/SVU/KTR-KK.

Preparation of slides for histopathology
The frozen-thawed rat epididymidal tissue of fresh (control),

15, 30, 45 and 60 days were dehydrated through a graded series
of alcohols, the tissues were cleared in methyl benzoate and
embedded in paraffin wax. Sections were cut at 6µ thickness
and stained with haematoxylin [17] and counter stained with
Eosin dissolved in 70% alcohol. After dehydration and cleaning,
sections were mounted in Canada balsam. Histological
examinations of the tissues were followed according to
Humason [18] and the specimens were observed under the light
microscope. Photomicrographs were taken by Ricoh 35 mm SLR
camera.

Results and Discussion
Cryobiology is defined as the study of the subjects under

effects of temperatures lower than normal physiologic ranges
upon biological systems [19]. Simple cooling of cells or tissues
with spontaneous ice nucleation and crystal growth shall results
in dead or nonfunctional mass. Histology is an important way of
studying the anatomical variations of tissues in the rat under the
influence of different insults which may contain
cryopreservation as one of the factors. The present studies have
observed many changes in histological preparations of the
frozen samples compared with the fresh group.

Figure 2: Histological analysis of fresh rat epididymis shows,
lumens are full of Spermatozoa (control).

To the earlier studies on sperm biochemical parameters of our
laboratory [20] this study revealed that the epididymis of the
fresh and frozen-thawed groups had histological variations
studies as represented in Figures 2-6, and the epididymis of the
fresh and frozen-thawed samples histology showed full and less
of spermatozoa in lumen, respectively (Figures 2-6).

The use of cryotechniques could generate histological changes
as observed in images presumed due to the formation of large
crystals of ice that, in turn, may alter or even destroy the
structure of the cell or tissue [21]. In the present study, after 15
days of cryopreservation of rat epidydimis a great reduction in
number of sperm in lumen due to crystal formation in the cells
Figure 3.
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The 30 days cryopreserved rat epidydimis were showed a
significant reduction in number of spermatozoa and presence of
cell debris in the lumen. It also shows degenerative changes in
tissue with elongated tubules and loss of connective tissue
Figure 4.

Figure 3: Histological analysis of 15days frozen-thawed rat
epidydimus shows reduction in number of spermatozoa and
formation cell debris in the lumen.

In the 45 days cryopreserved rat epidydimis had formed the
degeneration of tissue, distractive changes in lumen, epithelium
and loss of connective tissue, which were shown in the Figure 5.

Finally, the 60 days cryopreserved rat epididymis showed the
degeneration of tissue which indicates structural changes in
lumen, epithelium and loss of connective tissue, the lumen of
epidydimus shows masses of cells which appeared to be that
denatured protein material of spermatozoa Figure 6.

Figure 4: Histological analysis of 30 days frozen-thawed rat
epidydimus.

Cryobiology has explained cryoprocessing of tissue and their
samples has several advantages, especially the maintenance of
the structure and biochemical composition of the tissue [22]. In
this milieu, handling and processing of production and using
cryopreservatives could be a difficult technique [23], and no
works have been reported on the use of this histology method
on rat epidydimal tissues. An optimized amount of gonadal
tissue for freezing is an important issue [24,25]. However, it is
important to inform all patients facing infertility as a side effect
of gonadotoxic chemo- and radio-therapies about the options
available to preserve their future fertility [26,27]. Previously, a
comparative study was performed in which cryopreservation of
human ovarian tissue was carried out with cryoprotectant media
[28]. Taking into consideration these results in our experiments,
the rat epidydimus used for cryopreservation.

The use of cryotechniques could generate histological images
mainly due to the formation of large crystals of ice that, in turn,
may alter or even destroy the structure of the tissue. To avoid
the formation of large ice crystals, the use of certain
cryoprotective agents has been suggested [29-31]. For that
reason, in this work, we have carried out cryopreservation with
15% glycerol. Different substances have been used so far as
cryoprotective solutions prior to cryofixation of native tissues
[20,31] especially sucrose [32,33] and trehalose [34].

Figure 5: Histological analysis of 45days frozen-thawed rat
epidydimus showed the degeneration of tissue, loss of
spermatozoa in lumen, and loss of epithelium.

In the male reproductive system, the testis is the source of
hormones, testicular proteins, and spermatozoa, while the
epididymis is the organ responsible for maturation, storage, and
survival of male gametes. The full fertilizing ability of released
spermatozoa is dependent on series of morphological,
biochemical, and functional changes during the transit through
the epididymis. In the epididymis, the numbers of sperm were
greatly reduced or absent from the lumen of the severely
affected animals. Since epithelium did not appear to be
significantly altered in its complement of epidydimus and there
were no indications of infiltration of phagocytic cells, the lack of
sperm seems most likely due to the cold shock effects of
cryopreservation. The presence of material in lumen of
epididymis on the basis of light microscope observed as the
degeneration of tissue which indicates structural changes in
lumen, epithelium and loss of connective tissue, the lumen of
epidydimus shows masses of cells which appear to be that
denatured protein material of spermatozoa. Reports were
available on the histology of the epididymis in adults of different
species but very few reports were available on the histology
after cryopreservation.
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Figure 6: Histological analysis of 60 days frozen-thawed rat
epidydimus.

Compared to the fresh and frozen tissue had to some
disturbed morphology, probably because of recovery of the
tissue after cold temperature shock and the handling procedure.
Mostly, low survivals of sperm cells were seen. In fact,
histological comparison of the rat epididymis of fresh and frozen
tissues preserved for 15, 30, 45 and 60 days show significant
differences. Strikingly, cryopreservations of the samples for 15
days resulted greatly reduce in number of sperm in lumen of
epididymis due to the effect intra cellular ice formation in the
cells. Similarly, the 30, 45 and 60 days frozen- thawed resulted in
disturbed tissue quality, with degeneration of tissue which
indicates structural changes in lumen, epithelium and loss of
connective tissue, the lumen of epidydimus shows masses of
cells which appear to be that denatured protein material of
spermatozoa were observed when compared with control.
Finally, the results of the tissue cryopreserved having more
frozen effects on the epididymis and the spermatozoa
embedded in tissue were also disturbed with incubation time.

Accordingly, we can conclude that the cryopreservation
causes severe intracellular damage to epidydimal tissue.
However, our results suggest that freezing thawing of the
spermatozoa with highly expertise technician is more useful
than epidydimus cryopreservation. For all those reasons, we
would recommend the use semen suspensions cryopreservation
is effective than tissue cryopreservation except in the case of
ejaculatory dysfunction.
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