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SUMMARY

The present work aims to study the qualitative and
quantitative changes of the rat's seminiferous
epithelium after administration of three commonly
used cytotoxic drugs; Cisplatinum, methotrexate
and endoxan. Treatment with cisplatinum revealed
no remarkable changes in both the seminiferous
epithelial elements and the serum testosterone
level. Administration of endoxan and methotrexate
led to severe lesions. The seminiferous tubules
were markedly decreased in size and perimeter. The
germ cells underwent degeneration, necrosis and
dysfunction represented by a pronounced serum
testosterone withdrawal.

INTRODUCTION

The cytotoxic drugs are group of drugs used in the
treatment of malignant diseases. All of these drugs are toxic
to both normal and tumour cells (CLIFFORD, 1979). These drugs
may cause severe toxicity to different body organs and tissues
(CALABRESI and GHABNER, 1991). The most affected tissues are
bone marrow, liver, kidney and testis (CARTER, 1975). Ovarian
as well as testicular damage and dysfunction by cytotoxic drugs
were observed by CHAPMAN (1982) and OOMMEN et al (1991).

In various studies on the seminiferous tubules of mammals,
two distinct trends have emerged in the choice of criteria for
the identification of the stages. The first method used the
development of the acrosomic system of spermatids. This method
provided classifications with larger ~ number of stages
(CLERMONT, 1960, L962 & 1972 and CLERMONT and LEBLOND, 1953 &
1955). The other method was based on the nuclear morphology of
spermacids simuitanesously with the position of the more mature
spermatids within the seminiferous epithelium (ROOSEN-RUNGE,
1962 and ORTAVANT et al., 1977). In such classifications eight
stages in rat (ROOSEN-RUNGE, 1962; AND MORSI et al., 1985) and
mice (HASSANEIN and MOHAMMED, 1991) were recognized.

The present work aimed to study the quantitative and
qualitative changes that occur in the rat testes under the
effect of three commonly wused cytotoxic drugs; Cisplatinum,
Methotrexate and Cyclophosphamide; Endoxan. Biochemical
evaluation of the serum testosterone levels were estimated at
different treatments with these cytotoxic drugs.

Assiut Vet. Med. J. Vol. 31 No. 61, April 1994,
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MATERIAL AND METHODS
Histological Study:

Twenty-four adult male albino rats of nearly the same age,
weighing from 120 to 180 g. were used. The animals were’
divided into four equal (six animals each) groups. The first
group received Methotrexate in a dose of 0.5 mg/rat. The second
group received Cisplatinum in a dose of 0.69 mg/rat. The third
group received Endoxan in a dose of 1.0 mg/rat. The fourth
group received normal saline and was kept as control. The dose
for each drug was calculated according to the table designed by
PAGET and BARNES (1964). Each group received only one drug
daily for six successive days. The drugs were administered via
the intraperitoneal route by a tuberculin syringe.At the end of
the course of treatment the animals were scarificed by cervical
dislocation. Control and experimental animals were dissected
and specimens of testes were removed and fixed in formol-
alcohol-glacial acetic acid solution, dehydrated in ascending
series of ethyl alcohol, cleared in xXylol and embedded in
paraffin wax. Paraffin sections were cut at 7 p thickness and
stained with haematoxylin & eosin and PAS-haematoxylin
according to DRURY and WALLINGTON (1980).

The identification of the various stages of the semini-
ferous epithelial cycle, in the present investigation, was
based on the morphological changes of the germ cell nuclei and
the local arrangement of the spermatids. The perimeter of the
seminiferous tubules was measured in PAS-haematoxylin stained
sections with digitizer of IBM-computer.

Fourty-eight rounded cross sections of the seminiferous
tubules from each testicle representing all the stages of the
cycle were examined. The number of all various types of cells
(spermatogonia, prlmarv and secondary spermatocytes spermatids
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was
counted. ;

The spermatogonia were classified into type-A and type-B.
The intermediate type was counted together with type A. The
preleptotene and leptotene phases were also counted together.
The diakinesis was counted together with the diplotene.

The percentage of cross sections of the tubules at a given
stage of the seminiferous epithelial cycle was taken as the
relative frequency of this stage.

The data were statistically analysed. Analysis of variance
was used at 0.05 level of significance for the number of cells
of the seminiferous epithelial cycle according to SIMPSON et
al. (1960).

The graphics of the data were computerized.
Assiut Vet. Med. Ji:Vol. 31 No.~61," April-1994.
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Biochemical Study:

Blood samples from all groups were collected directly fr%
the heart for determination of serum testosterone using I
radioimmuno assay kit (Coat-A-Count) supplied by DPC’S
diagnostic products corporation, Los Angeles, California.

RESULTS
Histological Findings:

The seminiferous tubules of control rats are lined with
spermatogenic cells which is highly modified stratified
cuboidal epithelium. The seminiferous epithelium contains two
distinct categories of cells; Sertoli cells and the germ or
spermatogenic cells.

Eight stages of the seminiferous epithelial cycle were
recognized (Fig. 1-8). These stages are characterized by:

Stage (1): Predominant types A & B spermatogonia,
leptotene and pachytene phases of primary spermatocytes and one
generation of rounded spermatids.

Stage (2): Abundant type A-spermatogonia, =zygotene and
pachytene spermatocytes and ovoid spermatids.

Stage (3): Appearance of diplotene and few diakinesis
primary spermatocytes. The zygotene phase is still present. The
elongated spermatids are arranged in bundles.

Stage (4): Presence of zygotene spermatocytes, secondary
spermatocytes with rounded nuclei; each nucleus contains about
six chromatin particles, and bundles of elongated spermatids.

Stage (5): Presence of type A spermatogonia, zygotene
sperm- atocytes and two generations of spermatids; young
rounded spermatids and bundles of elongated spermatids.

Stage (6): Type B-spermatogonia appeared in this stage and
are predominating beside type A spermatogonia. Pachytene,
rounded spermatids and bundles of elongated spermatids are
present.

Stage (7). Presence of iypes A & D spermatogonia. and
pachytene spermatocytes. The rounded and the elongated
spermatids are arranged centripetally around the circumference
of the seminiferous tubules.

Stage (8): Presence of types A & B spermatogonia,
pachytene, rounded spermatids and mature spermatozoa.

The perimeter of the seminiferous tubules and the average
number of the cells of seminiferous epithelial cycle are shown
in Table 1 and Fig. 27 and_ 29. The frequency of the eight
stages of the seminiferous epithelial cycle is shown in Fig.
28.
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In treated animals with methotrexate, the size of the
tubules was smaller than that of control (Fig.23 and 24). Few
degenerated cells and necrotic areas were noticed in the
tubules; and the nuclei of most of the germ cells appeared
pyknotic . A significant decrease in the perimeter of the
seminiferous tubules was observed (Table 1 and Fig. 29). A
significant decrease in the number of Sertoli cells and a
significant increase in the number of type B-spermatogonia,
Zygotene, oval and elongated spermatids was noticed (Table 1
and Fig. 9-11 and Fig. 27). A remarkable increase in the
frequency of stage I was observed as compared with control
(Fig. 28).

Treatment with cisplatinum induced no remarkable changes
compared to that of the control except that the lumen of some
seminiferous tubules contained degenerated cells (Fig. 25). All
the cellular stages of the seminiferous epithelial cycle were
nearly the same as in the control rats (Fig. 12-15). The
perimeter of the seminiferous tubules and the average number of
cells of the seminiferous epithelial cycle are illustrated in
Table (1) and Fig. 27,29. The number of type B spermatogonia
was significantly decreased. The frequency of all stages is
shown in Fig. 28. An increase in the frequency of stage I was
noticed comparing with control.

After treatment with endoxan, the tubules were markedly
decreased in size (Fig. 26). Many germ cells underwent various
degenerative changes (Fig. 16-22). A highly significant
decrease in the perimeter of the semini- ferous tubules was
observed (Table 1, Fig. 29). The average number of cells of the
seminiferous epithelial cycle is shown in (Table .1 and Fig.
27). A significant decrease in the number of Sertoli cells was
observed. The frequency of all stages of the cycle was
illustrated in Fig. 28.

Biochemical Analysis:

The total testosterone level was significantly decreased
in the treated rats P < 0.001 (Table, 2) and (Fig. 29). This
reduction in hormonal 1level was markedly pronounced for
Endoxan, and minimal for Cisplatinum.

DISCUSSION

The eight stages of the seminiferous epithelial cycle
observed in the testes of control albino rats are similar to
those mentioned by ROOSEN - RUNGE (1962); SWIERSTRA & FOOTE
(1963); ORTAVANT (1977); MORSI ET AL. (1985) and HASSANEIN &
MOHAMMED (1991).
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The cellular elements of all stages of the semini- ferous
epithelial cycle of rats treated with cisplatinum is nearly the
same as in control. Also, this drug produced minimal serum
testosterone withdrawal. In line with these findings were the
observations of HANDELSMAN et al. (1988). On the other hand,
treatment with methotrexate and endoxan showed prominent
lesions in the seminiferous tubules with degeneration of most
germ cells. Sertoli cell number showed a significant decrease,
while type B spermatogonia showed a significant increase in
number. Although there is no significant difference between the
number of Sd spermatids of control and treated animals with the
different cytotoxic drugs, the sperms in treated animals appear
morphologically abnormal and unhealthy.

In agreement with the present testicular damaging effect
of methotrexate and endoxan were the previous observations of
CHAPMAN (1982) and MEISTRICH et al. (1982). The latter added
that these drugs did not show significant stem cell killing.

The present results could be supported by the fact that
methotrexate and endoxan disrupted the function of the
hypothalamic-hypophseal-gonadal axis; they decreased FSH level
by suppressing the release of FSH-releasing hormone from the
hypothalamus resulting in the regression of spermatogenesis and
reduction in testosterone secretion as were reported by KERR et
al. (1986) and RISBRIDGER et al. (1989).

The drastic effect of methotrexate and endoxan could be
also attributed to their action as an alkylating agents on DNA
cross—-1link (RICHTER et al., 1970) and hence interfere with the
integrity of the germ cell elements 1leading to their
degeneration (FARMER, 1987). Testicular degeneration could be
secondary to the toxic effect of drugs upon the epithelial
cells of the blood vessels of the testes (CALABRESI and
GHABNER, 1991). EL-KADY et al. (1993) added that the main
action of methotrexate is wupon cell metabolism and cell
enzymes.

Moreover, RICHTER et al. (1970) decided that the damaging
effect of endoxan and methotrexate to mature and immature germ
cell elements rendering to irreversible azoospermia and
infertility. LENTZ et al. (1977) emphasized that a "Safe"
regimen to endoxan treatment has not been established for
either immature or mature gonad.

The toxic effect of methotrexate and endoxan on the
testicular function is similar, to some extent, to those
produced by opiates such as heroin and morphine (MENDELSON et
al., 1975; EL-HOSSINY et al., 1988 and HASSANEIN and MOHAMMED,
1991). It may be stated that these cytotoxic drugs destroy some
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Leydig cells leading to the suppression of testosterone
secretion. '

From the aforementioned effects of the cytotoxic drugs on
testes, it would be recommended to restrict their use as can
as possible.
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Legends

Fige. (1-8):- T.S. “¢f testis of control rat showing the
seminiferous tubules in different stages of
spermatcgenesis. (H & E. X 400).

Figs. (9-11): T.S. of testis treated with methotrexate
showing an increased number of type
B-sperrztogonia (B) and a decreased number of
Sertoli cells (S).(H & E. X 400).

Figs. (12-15): T.S. of testis treated with cisplatinum
showing that the cellular stages of the semini-
ferous epithelial cycle “is nearly the same as
in the control. (H & E. X 400).

Fig. (16-22): T.S. =f testis of rat treated with endoxan
showing degeneration in the different stages of

the ovcie . tH & E. X 4305

Fig. 143) :| Seminiferous tubules oil a cantrols rat.
(H & E. % 100).

Fig.-. (24): Seminiferous tubules of a rat treated with
methotrexate. (H & E. X 100).

Flg. [25) Seminiferous tubules of a rat treated with
cisplatinum (H & E. X 100}.

Fig. (26):; Seminiferous tubules of a rat treated with

endoxan (H & E. X 100),
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Ta=-le (2): Serum concentrations of testo-
sterone in +treated albino rats
compared to controls.

Mean + S.E
Experiments
(ng/ml)
Control ' S RS0 09075
Methotrexate Q. 939 't 0,.071**
Cisplatinum , 1,380 # 0.065**
Endoxan . §:55@ + «0,065%*

** Highlytstgnificant {(E#%C2.0019
*«Signififeant (P™ Q3026)
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Control

(Methotrexate)
I

e ey e g

Fig.zs:Frequency of the stages of the seminiferous epithelial cycle
of albino rats at different treatments with cytotoxic drugs.
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