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Abstract: The long-term effect of a vasectomy was investigated in this work. Twenty sexually mature New
Zealand white male rabbits (Oryctolagus cuniculus) of proven fertility were used. The maturity of these rabbits was
determined by the age of about 14 months from birth, palpation of genitalia, and examination of semen samples.
The animals were divided into four groups: four rabbits were used as controls, and sixteen rabbits were
vasectomized. After six months after vasectomy, we start taking a sample by exposing each group in one month
after the previous one. The operated ducts revealed an increase in size in 7-8 months after vasectomy. The initial
and terminal segments appeared greatly swollen and distended with fluid, resulting in the whole epididymis's
increasing weight. Histological changes included a drop in the height of the lining epithelium and microvilli of the
epididymis. After eight months of vasectomy, dilatation in the epididymal tubules increased its diameters,
especially in the terminal segment. This caused an increase in the thickness of intertubular connective tissue. In
addition, there was distension due to the intratubular pressure increase. This resulted in the tubular wall rupture and
extravasation of spermatozoa into the interstitial tissue after 6-7 months from vasectomy. Eight months later, the
epithelial lining was returned. The examination of morphological changes due to vasectomy was also investigated.
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1. Introduction is a means of male contraception to regulate the

Population explosion has become one of the chief ~ Population explosion. The vasectomy is used by 60-100
inspiring problems the entire world faces. An  Million men worldwide for birth control [1-4].
extensively applied and accepted practice of vasectomy  Vasectomy has great potential to be recommenced in
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investigating the structure and performance of
epididymis. The mechanism is associated clearly with
understanding the previous data on the basic
controlling of the structure process. After leaving the
testis, the spermatozoa pass along the epididymis to
gain full fertilizing potential [5, 6]. Due to
metamorphosis, the immature and immotile sperm
becomes mature and capable of progressive motility
and fertility. This may result in highly regulated and
complex sequential events in the epididymis. In
addition, it has been pointed out that the testicular
sperms cannot move and fertilize an ovum. They have
acquired these properties during their passage through
the epididymis for 1-2 weeks in most species [7-9].
The epithelial lining of the epididymis of mammals,
keeping a proper environment for the maturation of
spermatozoa, is the goal of numerous morphological
and histochemical investigations [10-15]. This work
aims to examine the morphological, histological, and
ultrastructural changes due to vasectomy.

2. Material and Methods

A sample of twenty New Zealand sexually mature
white male rabbits, verified for fertility and weighing
2.6-3.2 kg, was used in this study. Rabbit maturity was
determined by age, 14 months from birth, palpation of
genitalia, and examination of semen samples. The
animals were kept in separate cages under standard
laboratory conditions, given dry straw, concentrated
food, water, and ad libitum feeding. The rabbits were
kept in the animal house of the Faculty of Medicine,
University of Al-Ameed, Karbala. They were left to
adapt to the new atmosphere environment for about one
week at a minimum before beginning the experiment.
The animals were divided into four groups. The groups
were as follows: 4 rabbits were used as normal
controls, and 16 were vasectomized. The interval
between the groups was one month, starting after six
months from the vasectomy (Table 1).

Table 1 The groups and their duration

Group No. Durationof Time
vasectomy duration/months
month

Normal 4 10

control

Vasectomized 16

Group A 4 6 6

Group B 4 7 7

Group C 4 8 8

Group D 4 9 9

2.1. General Histology

Samples from the different segments of the
epididymis were obtained from the experimental and
control sides (right and left). The small pieces of tissue
were fixed in 10% formal saline and buffered formalin.
The specimens were dehydrated in ascending grades of
ethyl alcohol, cleared in several changes of xylene, and
impregnated and embedded in paraffin wax following

the procedure in [16]. The tissues were blocked and
sectioned at 5-7 um using a rotary microtome (Leica,
Germany) and then subjected to the subsequent
treatments. The general histological observations were
made on paraffin sections stained with hematoxylin and
eosin (H & E). Special stains included Van Gieson's
stain to demonstrate collagenous fibers, Aldehyde
fuchsin for elastic fibers, and Gommori’s silver nitrate
for type 111 collagen fibers (reticular fibers) [17].

2.2. Electron Microscopy

The samples were fixed in cold 5% glutaraldehyde,
washed in phosphate buffer (pH 7.2) 3-4 times for 20
minutes each time, and postfixed in the following
sequence on the rotator: cacodylate buffer for 10 min.,
two changes in the laminar flow cabinet, 1% OsO4 in
cacodylate buffer for 1 hour, and then they were
washed in the same buffer for 10 min. and in distilled
water for 20 min. The specimens were dehydrated in
ascending grades of ethanol (50%-70%-96%) for 15
min. each and then in 100% ethanol (with an added
molecular sieve) for two changes for 10 min each. The
specimens were then embedded in propylene oxide for
two changes for 10 min. each. The blocks were
oriented using the stereomicroscope, embedded in
100% epoxy resin in molds, and labeled with the
specific specimen number. Semithin sections (0.5 um
thick) were cut in an LKB ultramicrotome and stained
with toluidine blue. The desired areas were selected,
and then ultrathin sections (from pale gold to silver)
500-700 A were prepared in a Reichert Austria
ultramicrotome, counterstained in uranyl acetate and
lead citrate, and examined via a TEM Philips CM10
Transmission Electron Microscope with Mega View Il1
Imaging system.

3. Result

Macroscopically, the epididymis of control rabbits
displayed features of normal animals and appeared
cream in color. After 4-6 months, the tail of epididymis
of the vasectomized rabbits was distended. These
organs increased progressively in size in the
vasectomized animals. In rabbits exposed after 6, 7,
and 9 months, there was a progressive distention in the
cauda epididymis, which became remarkably distended
with fluids. In the rabbit exposed seven months after
vasectomy, soft yellow material of rubbery consistency
was present between the epididymis and the testis.

3.1. Histological Remarks

In six months after the vasectomy, there were a drop
in the heights of cells and microvilli (30.693 + 1.267
pum) compared with the normal control (52. 201 + 1.78
um), many cytoplasmic vacuoles, and intertubular
connective tissue increase. The tubular lumina were
more or less rounded or oval, and a few tubules had
irregular luminal surfaces. There were no luminal
spermatozoa. After seven months following the
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vasectomy, most of the tubules still appeared dilated
(270.432 + 4.412 pm), with a slight increase in the
epithelial height (36.286 + 0.939 um), and there was no
uniformity in height as compared with the
vasectomized animals which were exposed in earlier
intervals. Also, a few tubules became highly dilated,
and the epithelial lining folded, resulting in irregular
lumina (Fig. 1).
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Fig. 1 Initial segment of epididyrﬁ‘is after seven months foIIoWing
the vasectomy

Most of the tubules still appeared dilated with a
slight increase in the epithelial height with no
uniformity in height compared to the vasectomized
animals exposed at earlier intervals ((H&E) X 40).
After eight months following the vasectomy, the
tubular lumina were more or less rounded or oval.
Epithelial cells were more uniform in height so was the
apical surface which had appeared smooth. However, a
few tubules showed some epithelial surface damage
and contained a few luminal spermatozoa,
lymphocytes, and macrophages (Fig. 2).
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Fig. 2 Initial segment of epididymis after eight months following
the vasectomy. Epithelial cells were more uniform in height, so the
apical surface had a smooth profile, with few tubules showing some

epithelial damage (arrow) ((H & E) X 400)

The intertubular connective tissue underwent
reduction compared to the vasectomized animals
exposed in earlier intervals. In addition, there was a
remarkable accumulation of adipose tissue in the
intertubular tissue. After nine months following the
vasectomy, the epithelial height was low in height
about (36.043 + 0.522 um), with the changed feature of
microvilli. A small amount of intertubular connective
tissue and adipose tissue accumulation became more
remarkable. The tubular lumina, however, remained
rounded or oval. Furthermore, the proximal part of the
middle segment was characterized by variable
epithelial height and a small amount of adipose tissue,

and a few luminal spermatozoa (Fig. 3).
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Fig. 3 Initia
vasectomy. In the proximal part of the head, characterized by less
amount of adipose tissue, the epithelium varied in the height with

the presence of a few intraluminal spermatozoa ((H&E) X100)

3.2. Proximal Part

In six months after the vasectomy, the tubules were
dilated and lost their regular oval shape. The luminal
diameter was large (246.478 + 1.254 pum), the epithelial
lining was intact but low in height (20.606 + 2.423
um), and microvilli were absent in most tubules. Also,
there was an increase in the number of lymphocytes in
the tubular stroma (Fig. 4).
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Fig. 4 Proximal part of the middle segment of epididymis after six
months following the vasectomy. The epithelium was low.
Microvilli were absent (Toluidine blue, X400 A. 1000 B)

The connective tissue was dense in the area of the
contracted tubules and loose in other areas where
tubules were dilated. In the seventh month following
the vasectomy, a few tubules appeared contracted
(226.964 + 2.025 pm), with narrow lumina. Other
tubules, however, appeared less dilated with low
epithelial lining (19.528 + 2.223 pum) of variable
heights. Dense circumtubular connective tissue and
some spermatic granuloma were seen in a few of them.
Tubules experienced epithelial surface damage with
some intraepithelial vacuoles and the absence of
intraluminal spermatozoa. After eight months following
the vasectomy, the tubules were more or less rounded
or oval. The epithelial lining was folded, resulting in
irregular lumina. Most tubules were lined with tall
epithelium (31.807 + 1.500 um) (Fig. 5).
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Fig. 5 Proximal part of the middle segment of epididymis after
eight months following the vasectomy

Most tubules showed tall epithelia; microvilli
appeared, and luminal spermatozoa were absent
((H&E) X100). Circumtubular connective tissue was
denser than that of the control ducts; a single
subepithelial spermatic granuloma was observed in one
animal. It consisted of numerous spermatozoa,
lymphocytes, and macrophages. After nine months
following the vasectomy, the tubular lumina were more
rounded and contained spermatozoa. The lining
epithelium was more uniform in height, and the apical
surface had a smooth profile. A few tubules showed
some epithelial surface damage and intraepithelial
vacuoles with a small amount of circumtubular
connective tissue (Fig. 6).

A

months following the vasectomy. Epithelial cells were more
uniform in height, and hence the apical surface showed a smooth
profile. A few tubules showed some epithelial surface damage
(arrow) ((H & E) X100)

3.3. Distal Part

Following six months of vasectomy, the luminal
diameter of tubules was larger (254.874 + 1.056 pm)
than that of the normal control (185.282 + 1.456 pum),
but they lost their regular oval shape. There was a drop
in the height of the epithelium (15.896 + 0.895 um) and
microvilli. Also, the number of lymphocytes in the
intertubular tissue increased, and there were no luminal
spermatozoa. In the seventh month after vasectomy,
there was a slight decrease in the height of the lining
epithelium (27.543 + 2.253 pum) and microvilli. A
striking observation was that the epithelial surface
underwent damage and the cell became detached from
the basal lamina. Many tubules were contracted, and
their epithelial lining underwent degeneration. Tubules
contained no spermatozoa and were surrounded by
thick connective tissue with significant fibrosis. After
eight months following the vasectomy, the tubules were
more or less rounded, oval, or irregular in shape. The

epithelial lining became somewhat folded, resulting in
irregular lumina with less epithelial surface damage
and the cells detached from the basal lamina. Most
tubules were lined by tall epithelium, and the microvilli
reappeared. There were no luminal spermatozoa. The
tubules were surrounded by thick connective tissue.
Subepithelial spermatic granulomas were observed.
After nine months following the vasectomy, the tubular
lumina were of variable shapes and sizes, and the
luminal diameter became wider (248.180 + 0.778 um).
Epithelial cells were more uniform in height, and the
apical surface had a smooth profile. Most of the
tubules contained masses of luminal spermatozoa (Fig.
7) and were surrounded by a small amount of
connective tissue.
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Fig. 7 Distal

I part of the middle segment of epididymis after nine

months following the vasectomy: the variable shapes and sizes of

tubules, the increased luminal diameter, the epithelial height, and
large masses of spermatozoa ((H &E) X200)

3.4. Terminal Segment

In six months after the vasectomy, many
histological changes were observed in  most
(vasectomized) ducts, including dilatation of tubular
lumina, luminal accumulation of spermatozoa,

epithelium damage, cellular height reduction, absence
I lamina (Fig. 8).

Fig. 8 Terminal segment after six months following the vasectomy:
Damage of the epithelium, reduction in the cellular height, basal
lamina (arrow), and dilatation of tubular lumina ((H&E) X40)

These tubules were surrounded by thick connective
tissue rich in smooth muscle fibers. Some luminal
spermatozoa appeared in close contact with the luminal
cell membrane or occasionally invaded the damaged
epithelial lining. The lumina of these tubules were
filled with macrophages together with remnants of
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spermatozoa and damaged epithelial cells (Fig. 9).
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Fig. 9 Terminal segment after six months following the vasectomy.
Spermatozoa appeared in contact or even adhering to the luminal
cellular membrane of the tubules (arrow). Spermatozoa were either
seen intact (1) or phagocytized within macrophages (M) (Toluidine
blue, X400)

After seven months of vasectomy, some ducts
experienced marked morphological changes. Many
ducts showed a few epithelial lining folds, cell damage,
cellular height reduction (16.456 + 1.914 pm), absence
of microvilli, and the
discon

basement membrane
Fig. 10).
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Fig. 10 Terminal segment after seven months following the
vasectomy. More epithelial damage, reduction in the cellular height,
absence of microvilli, and breaks in the basement membrane

((H&E) X400)

A large number of intraepithelial vacuoles have
appeared. The lumina contained macrophages and
some spermatozoa. In eight months after the
vasectomy, most tubules were less folded. They
showed the cellular height reduction (27.673 £+ 0.620
um), the absence of microvilli (same as the previous
group), the basement membrane breakage, and a
smaller number of intraepithelial vacuoles. Some
tubules showed damaged epithelium, and the lumina
contained macrophages with some spermatozoa. The
tubules were surrounded by a thick layer of connective
tissue and some smooth muscle fibers. After nine
months of vasectomy, most of the tubules had the same
epithelium height as the previous group, with some
broken parts. The epithelial lining was less folded and
with a small number of intraepithelial vacuoles. The
lumen contained many spermatozoa and some
macrophages (Fig. 11). Tubules were surrounded by a
thick connective tissue with a low amount of smooth

muscle fibers. A feature of this stage was a thickened
intertubular connective tissue
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Fig. 11 Terminal segment after nine months following the

vasectomy. The tubules showed brooked epithelium with a large
number of spermatozoa ((H&E) X400)

3.5. Ultrastructure

3.5.1. Initial Segment

After six months following the vasectomy and
compared with normal control animals, there was a
drop in the epithelial height and damage to both cells
and their microvilli. There was a reduction in the
number of mitochondria, amount of endoplasmic
reticulum, and size of the Golgi complex. A variable
number of vacuoles, vesicles, and electron-dense
bodies were seen in the supra- and intranuclear
cytoplasm. The nuclei became elongated with dispersed
chromatin content (Fig. 12). The basal plasma
membrane was folded, the lateral plasma membranes
were fairly irregular throughout their length, and
junctional complexes joined apposed plasma
membranes. Large intraepithelial macrophages with
many mitochondria, the well-developed Golgi
apparatus, RER, lipid droplets, vacuoles, residual
bodies, and a relatively small heterochromatic nucleus
were also observed. The cytoplasm contained various
profiles of electron-dense bodies, probably lysosomes,
and dark globules, which may represent phagosomes,
sperm fragments, and large vacuoles.
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Fig. 12 Electron micrograph of the initial segment of epididymis
after six months following the vasectomy, showing short cells with
elongated nuclei (N) and damaged microvilli (arrow). Mitochondria

(Mi). Scale bar X 3400

After 7-8 months following the vasectomy, the
effect was relatively less marked than that of six
months. The principal cells increased in height, and the
microvilli became taller. The cellular membranes
appeared somewhat folded. Vesicles were observed in
the luminal cytoplasm, and there was an increase in the
number of mitochondria in the principal and basal
cells. The nuclei were more or less round or irregular in
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shape with many indentations. Golgi apparatus and
content of RER were relatively more than those of the
previous group (Fig. 13).
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Fig. 13 Electron micrograph of the initial segment of epididymis
after seven months following the vasectomy: increase in the number
of mitochondria (Mi) in the principal (a) and basal cells (b). Scale
bar X3400

After nine months following the vasectomy, the duct
showed variations in the height of both epithelium and
microvilli. Large amounts of mitochondria, vacuoles,
vesicles, and electron-dense bodies were observed in
the supra- and intranuclear cytoplasm. The nuclei were
more or less round with a variable amount of chromatin
content (Fig. 14). The Golgi apparatus and RER were
seen but not remarkable. Dark cells were also present
(Fig. 15).

Fig. 14 Electron micrograph of the initial segment of epididymis
after nine months following the vasectomy: a large number of
vacuoles (Vs), vesicles (V), electron-dense bodies (D), and
lysosome (L) in the supra- and intranuclear cytoplasm. Nucleus (N).
Scale bar: a) X1950, b) X1950, ¢) X 1950
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Fig. 15 Electron micrograph of the initial segment of epididymis
after nine months following the vasectomy: the Golgi apparatus (G)
and rER(Re). Dark cells were present (arrow). Scale bar X3400

3.5.2. Middle Segment

From 6 to 8 months following the vasectomy,
remarkable changes have been noted in the principal
cells of the proximal and distal parts of the middle
segment of the duct. There was a drastic drop in the
epithelial height, and the cell became damaged,
including the microvilli. The cell membranes were also
damaged and completely absent in some cells. There
was a reduction in the number of mitochondria,
endoplasmic reticulum, and size of the Golgi complex.
A variable number of vacuoles, vesicles, and electron-
dense bodies were seen in the supra- and intranuclear
cytoplasm. The basal cell became somewhat flattened
and irregular in shape with deep enfolding. The basal
plasma membrane was wavy, and the lateral plasma
membranes were fairly irregular (Fig. 16).

"Fig.16
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Fig. 16 Electron micrograph of the middle segment of epididymis
after six months following the vasectomy: short cells and damaged
microvilli (arrow), basal cell (B) with flattened nucleus (N). Lateral
plasma membranes were slightly irregular (head arrow). Scale bar

X 3400

3.5.3. Terminal Segment

After 6-7 months following the vasectomy, many
epithelial cells were regressed and damaged with a
drop in the height of the cells and microvilli. The
principal cells became cuboidal, and the basal cells
were small. There was a reduction in the number of
mitochondria, endoplasmic reticulum, and size of the
Golgi complex of principal cells. A variable number of
vacuoles, vesicles, and electron-dense bodies were seen
in the supra- and intranuclear cytoplasm. The nuclei
became large and irregular in shape with dispersed
chromatin content. The basal plasma membrane
became wavy, while the lateral plasma membranes
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were falrly irregular throughout their Iength (Flg 17).

Fig. 17 Electron micrograph of the terminal segment after six
months following the vasectomy illustrating the drop in height and
damage of epithelium and microvilli (arrow). Scale bar X 3400

After eight months of vasectomy, the effect was
relatively less marked than that of previous groups. The
epithelial lining and microvilli attained an increase in
height, and the cells became columnar. Cellular
membranes appeared somewhat folded. Vacuoles and
vesicles were observed in the supranuclear cytoplasm.
There was an increase in the content of mitochondria,
endoplasmic reticulum, and the size of the Golgi
complex in principal and basal cells. The nuclei in both
principal and basal cells were more or less round or
irregular in shape Wlth some mdentatlons (Flg 18a, b).

Fig. 18 Electron micrograph of the terminal segment after eight
months following the vasectomy, demonstrating an increase in the
height of the cells, microvilli (Mv), and the cells became columnar.
Cellular membranes appeared somewhat folded (arrow). There was
an increase in the number of mitochondria (Mi), endoplasmic
reticulum (Re), and the Golgi complexes (G) in the principal and
basal cells. The nuclei (N) were more or less round or irregular in
shape with some indentations. Scale bar: a) X 3400, b) X7900

After nine months following the vasectomy, the
cells became more organized. The epithelial cells were
small, although, in some parts, they were tall with
irregular luminal surfaces. The principal cells were low
in height, the cellular membranes were somewnhat
folded, and intraepithelial cytoplasmic vacuoles were

present. A remarkable observation was that the
microvilli became tall and crowded, almost occluding
the lumen. There was an increase in the number of
mitochondria, vacuoles, and vesicles in the cytoplasm.
The nuclei of both cells (principal and basal) were
more or less round or irregular in shape with many
indentations  and  contained  heterochromatin.
Membrane-bounded bodies, probably cytoplasmic
fragments, were seen in the lumen with macrophages
and spermatozoa (Flg 19)

Fig. 19 Electro mlcrograph of termlnal in nine months after the
vasectomy showing the lumen with numerous vacuoles (V),
vesicles, sperm fragment (arrow), and macrophages (M). Scale bar
X1950

4. Discussion

According to the results of this study, four months
after vasectomy, the proximal part of the excurrent duct
system of the testis was enlarged and progressively
became distended, notably after 6 and 9 months; this
was especially true of the cauda epididymitis because
of the accumulation of fluid therein. In the distal part,
however, no significant change has been noticed.
Turgidity and distension with fluid as a consequential
increase in size and weight of the whole epididymal
duct have been reported in the rabbit [18-20], ram, bull,
rat, man, fowl, and adult male balb. [13] reported no
change in testis and epididymis weights of the dog after
30 days following bilateral vasectomy. However, a
significant increase was noted after 60 and 120 days
following unilateral and bilateral vasectomy [14].
Similarly, reported changes in weights of testis and
epididymis of the rabbit after eight weeks from
vasectomy, but a significant decrease was recorded
beyond 16 weeks of bilateral vasectomy. In the current
study on rabbits exposed after 6 and 9 months
following a vasectomy, there was a progressive
distention in the epididymis cauda [15]. The
histological observations have shown that the entire
epididymis was lined by a pseudostratified columnar
epithelium with long microvilli. The epithelium
gradually became shorter in height as we proceeded
caudally from the initial segment towards the terminal
segment. According to the present study, a significant
drop in the heights of the epithelium and microvilli
contributed to an increase in the luminal diameter of
the epididymal segments of the most vasectomized
rabbits. This was noted during the sixth month and
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reached its peak during the seventh month following
the vasectomy [16]. This agrees with the findings
reported in the rhesus monkey. Dilated tubules with the
increased luminal diameter and decreased epithelial
height of vasectomized rabbits could result from a high
intraluminal pressure caused by the accumulation of
the non-ejaculated spermatozoa and fluids within the
obstructed duct, especially in the cauda epididymidis,
where spermatozoa are normally stored. This agrees
with the findings reported in the rhesus monkey, rat,
dogram, rabbit, and man [17]. These authors reported
tubular distension with wide lumina and low epithelial
height observed after eight weeks following the
vasectomy in the initial segment and proximal part of
the middle segment.

After 6-8 months from control vasectomy in two
rabbits, the spermatozoal accumulation in the
epididymal tubules seen in this study caused
intertubular pressure followed by rupture of tubular
wall and extravasation of spermatozoa into the
interstitial tissue forming spermatic granulomas. The
latter was in the form of a mass of spermatozoa
surrounded by macrophages and other leukocytes
involved in the defense mechanism [18, 19]. The
present findings confirm those on man, rat, and rabbit.
These granulomas have been observed mainly in the
proximal and distal parts of the middle and terminal
segments of epididymis after seven months following
the control vasectomy. In a few cases, spermatic
granulomas were seen in the initial segment [20].
Spermatic granulomas were also reported in cauda
epididymidis of the ipsilateral side of lamb [21] and
rabbit, the caput epididymidis of goat [22], and
domestic fowl (Gallus domesticus) after long-term
vasoligation. Vasectomy in the monkey for 6-12
months induced sperm granuloma formation in the
epididymis but had no considerable impact on the
testicular structures [23].

Granulomas were present in the rabbit epididymis
after the vasectomy. A similar observation was noted in
mice examined for five weeks after the vasectomy [24].
In the current study, increased pressure may have
physiological effects on epithelial cell morphology,
cellular ultrastructure in the epididymis, and vas
deferens. Moreover, sperms cannot traverse the
intentionally obstructed vasal lumen. Instead, they
accumulate and die within the proximal part of the vas
deferens and the epididymis, resulting in increased
intraluminal pressure, distension of tubules, the tubular
wall rupture, and extravasation of spermatozoa.
Following vasectomy, a severely damaged epithelial
wall with extravasated spermatozoa was observed in
many tubules, especially in the terminal segment. The
pressure seems relieved after 8-9 months from
vasectomy, perhaps because the epididymis possesses
limited distensibility and reabsorptive capacity. This
explanation has been suggested by Zaroog [14]. When
this pressure drops, the epithelium and lumen return to

normal features. The epithelium could be identified as
pseudostratified columnar. The present study shows
that, after nine months from vasectomy, there were a
variable decrease in the heights of principal cells and
microvilli, many mitochondria, vacuoles, vesicles, and
electron-dense bodies. This was also observed in the
hamster, langur monkey, man, rabbit, and mice [17].
The study has shown that the principal and basal cells,
after vasectomy, were functionally active as indicated
by the characteristic content of cellular organelles,
including vacuoles and Golgi complex, mitochondria,
vesicles, and lysosomes. The well-developed rough
endoplasmic reticulum, the Golgi complex, and
mitochondria indicated the normal secretory and
absorptive functions after the vasectomy. This is in
agreement with the observation by Zaroog [14]. The
morphology of the epididymal epithelium and its
intracellular organelles suggests a high level of activity
after vasectomy. An increased number of electron-
dense bodies probably suggests an increased resorption
capacity of the initial segment of epididymidis after the
vasectomy. In the present study, demonstrating the

numerous cytoplasmic vacuoles in the lining
epithelium of rabbits' vasectomized epididymis
suggests  enhanced  absorptive and  digestive
mechanisms.

5. Conclusions

A drop in the height of principal cells and the
absence of microvilli after 6-8 months of vasectomy
was confirmed ultrastructurally. Fluid accumulation in
the vasectomized epididymis increased the epididymis
size and weight. The fibrosis, especially in the terminal
segment, increased the thickness of the intertubular
connective tissue. The distension of tubules resulted in
reduced lining  epithelium  height,  luminal
spermatoceles,  ruptured  tubular  walls, and
extravasation of spermatozoa into the subepithelial
tissue forming spermatic granulomas. An increased
number of macrophages, lymphocytes, and other
defensive cells and spermatozoal fragments after the
vasectomy are probably signs of phagocytic activity
and disposal of unejaculated spermatozoa in the lumina
and subepithelial tissue.
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