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Abstract
Unilateral cryptorchidism was induced in adult rats for 5, 10 and 15 days and its influence on testicular morphology was

investigated. In seminiferous tubules from abdominal testes the degenerative changes of germ cells was manifested in spermatocytes,

spermatids and spermatozoa in Day 5 after the induction of cryptorchidism.. These germ cells were· almost absent by 15 days after

the induction of cryptorchidism. On the other hand, spermatogonia and Sertoli cells were maintained in the failure of some

morphological damages during experimental cryptorchidism. It is suggested that spermatocytes and young spermatids like

spermatocytes, spermatids and spermatozoa were the most sensitive germ cells to body heat, whereas spermatogonia and Sertoli

cells showed strong resistance to it.

It was thought that multinucleated giant cells appeared at early time following artificial cryptorchidism might be responsible for the

elimination of degenerated germ cells through phagacytosis by the cells.

~-?-r;m~~m, ~-T~~, ~_J:~, ~_, ~~g*~JJ§
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Introduction

In most mammals, including humans, the testes descend into

scrotum by birth or shortly thereafter. Sometimes the testes

retained in the abdominal cavity and failed to enter the

scrotum. Such a condition is called a cryptorchidism.

Cryptorchidism is associated with either greatly reduced or

absent spermatogenesis (Albescu et al., 1971; Cummins and

.Glover, 1970; Davis and Firlit, 1966; Giarola, 1967).

In addition to serving as a covering for the testes, the

scrotum functions as a thermoregulatory mechanism. This

function of the scrotum is manifested by actual differences in

temperature, the temperature in the scrotum being trom 1 °C to

8°C lower than that of the abdominal cavity. It has been shown

by several workers that insultation or the application of the

heat to the testes resulted in a degeneration of the

spermatogenetic tissue, the production of abnormal sperm, and

temporary sterility (Kandeel and Swerdloff., 1988; Chowdhury

and Steinberger, 1964; Colins and Lacy, 1969). However, why
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high temperatures are injurious to spermatogenesis is not

known..

In this experiment, using the induced cryptorchid rats, the

histological changes of germ cells in seminiferous tubules was

investigated concerning when or which germ cells are affected

after cryptorchidism.

Materials and Methods

Animals: Ten adult (80.....90-day-old) male Sprague-Dawley rats

(350-375g) purchased from Japan Charles River company,

Tokyo Japan, were used in this experiment.. Animals were

housed in a standard animal facility .under controlled

tempetrature (22°C) and photoperiod (12 h of light, 12 h of

darkness) with free access to water and rat chow throughout

the experiment.

Induction of cryptorchidism: To render the animals

unilaterally cryptorchidism, either the left or right testis was

manually moved into the abdominal cavity through the inguinal

canal and ligated by thread through the abdominal wall so that

the testis could not re-enter the scrotum. Unilateral cryptorchid

testis and its epididymis were excised from them after killing

with ether anesthesia at 5, 10 and 15 days after the induction

of cryptorchidism. Contralateral testis undescended into

abdomen and epididymis were also excised at the same time.

The contralateral undescended testis were used as controls and

processed in the same way as the cryptorchid testis.

Staining: Testes and epididymis were fixed with formoaldehyde

which diluted with water (10%) and embedded in paraffin wax.

These specimens were sectioned at a thickness of 8/lm, stained

with haematoxylin-eosin and examined histologically under

light microscope.

Results

Testes histology: Throughout 5, 10 and 15 days after the

induction of cryptorchidism, the epithelial lining of

spermatogonia, spermatocytes, spermatids and spermatozoa in

the seminiferous tubules of the contralateral undescended testis

(control) were normal ( Fig. la ). All the stages of the cycle

of the epithelial germ cells were arranged regularly.

Multinucleated giant cells were never observed. Sertoli cells

could seen with normal feature were along the wall of

seminiferous tubules (Fig. 1b). The lumen of epididymis was

filled with the colony of spermatozoa (Fig. 2a).

In the 5-day cryptorchid testis (Fig. 1c,d) alteration of the

germinal epuithelium in the seminiferous tubules was

manifested by irre~ar arrangements of epithelial cells. In

some seminiferous tubules, germ cells except for spermatogonia

disappeared and there was a reduced diameter and

disorganization of spermatocytes, spermatids and spermatozoa

in some seminiferous tubules. Multinucleated giant cells were

seen as large rounded structure. At higher magnification , it

was shown that these cells contained a large number of germ

cells in it. In epididymis (Fig. 2b. c), the appearance of red

round cells and a" few binucleated cells were observed. The

size of the spermatozoal colony was reducted and that space

between the tubal wall and the colony was formated. In the

10-day cryptorchid testis (Fig. 1e,f), a large of seminiferous

tubules were lacked in germ cells other than spermatogonia and

Sertoli cells. In a few tubules, binucleated cells concentrated

in the center of the lumen. In epididymis (Fig. 2d,e),

spermatozoa was almost absent, and the colony of spermatozoa

almost changed to red round cells. In the 15-day cryptorchid

testis (Fig. 1g,h), most germ cells such as spermatocytes,

spermatids and spermatozoa lost but spermatogonia and Sertoli

cells were still present in the majority of seminiferous tubules.

In these epididymis (Fig.2f), spennatozoa were completely

devoided for which the epididymal 'lumen was founded empty.

Discussion

Experimental cryptorchidism is a common model for

examining the expression and function of heat-sensitive

spermatogenesis in testes. In most mammals, including

humans, the testes are always maintained at a lower

temperature than that in the abdomen. An exposure of the

testes to abdominal temperature or above results in increased

death of germ cells (Nalbandov, 1976). Whe~ testes were

imersed for 15 minutes in bath maintained at 43CC, testicular

DNA fragmentation showing the apoptotic nature of genn cells "

death was observed within 1 and 2 days after heat treatment.

In the 5-day after the induction of cryptorchidism, some

damages to genn cells of abdominal testis was manifested by

the reduction of a few germ cells and the appearance ·of

multinucleated giant cells, whereas such a degenerative changes

in sperm.atogenesis were not observed in control. Some

damages to germ cells were limited to spermatocytes,

spermatids and spermatozoa, and Sertoli cells remained

unaffected. Similar results have been reported by Jone et a1.

(1977) that the degenerative changes of germ cells could be

seen in the spermatids and spermatocytes within 24 hours of

transfer of the testis to the abdominal cavity. It suggests that

spermatocytes, spermatids and spermatozoa were most

susceptible to heat.

The extent of germinal epithelium disruption increased

according to the time that had elapsed after artificial

cryptorchidism. In the 15-d~ys after the induction of

cryptorchidism the marked loss of genn .cells other than

spermatogonia and Sertoli cells were displayed in most

seminiferous tubules.. Spermatogonia was morphologically

unaffected during the full length of the experiment period,
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Explanation of Figures

Fig. l. Cryptorchid rat testes stained with Haematoxylin-eosin. (a)

In the contralateral testis (control) at 5 days after the induction of

cryptorchidism of lateral testis, germinal cells composing of

spermatogonia, spennatocytes, spermatids and spermatozoa are

lined with regular sequence in the seminiferous tubules. Sertoli

cells(asterisks) are observed under the wall of the tubules. x 100.

(b) At high magnification(x 400)showing llonnal arrangement

of germinal cells and Sertoli cells(arrow). (c) Seminiferous

tubule from an unilateral cryptorchid rat testis 5 days after the

induction of cryptorchidism. Multinucleated giant cells appears

as large rounded structure within the tubules(arrows). x 200.

(d) High magnification(x 400) shows multinucleated giant cells

containing a large of genn cells in it(an·ows). (e) Seminiferous

tubules at 10 days after the induction of unilateral

clyptorchidism. Tubules showing disappearance of germ cells

and enlargement of the lumen. Sloughed cells concentrate in

the lumen or exist near the basal part of the seminiferous

tubules(arrow). x 100. (t) High magnification showing a

marked vacuolization (arrows). sc; Sertoli cell, sg;

spermatogonia. x 400. (g) Seminiferous tubules from an

unilateral cryptorchid rat testis at 15 days after the induction of

cryptorchidism. Most epithelial cells but for spennatogonia and

Sertoli cells degenerate in the tubule. x 100. (h) High

magnification showing a marked vacuolization (arrows). x 400.



Fig. Epididymis

Haematoxylin-eosin.

(a) Epididymis showing the spem1atozoal colony within the

lumen in the contralateral cryptorchid rat. x 100. (b) High

magnification showing spennatozoa colony. x 400. (c)

Epididymis at 5 days after the induction of cryptorchidism,

spermatozoal colony showing red cell(arrow) and

space(asterisks) resulting from reducing the size of colony. x

100. (d) High magnification shows red cell containing

multinuclear giant cell (arrow). x 400. (e) Epididymis at 10

days after the induction of cryptorchidism. Spermatozoal

colony transforms to the mass of red round cells(arrows).s;

spermatozoa. x 100. (f) High magnification showing a few

residual spem1atozoa( arrows). x 400. (g) Epididymis at 15

days after the induction of cryptorchidism. Lumen shows empty

without spermatozoa. x 100.
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