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ABSTRACT

Cisplatin is widely used as an antitumor drug. To reduce its toxic side effects in patients .Cisplatin is a
chemotherapy drug. It is used to treat various types of cancers, including sarcomas, some carcinomas, lymphomas,
and germ cell tumors. It was the first member of a class of platinum-containing anti-cancer drugs, which now also
includes carboplatin and oxaliplatin. These platinum complexes react in vivo, binding to and causing crosslinking of
DNA, which ultimately triggers apoptosis. Since cisplatin provokes fertility and induces germ cell apoptosis and
necrosis Therefore, we have been tried in this study to evaluate the toxic effects of this drug on Rat testis tissue. In
this study we choose 40 adult male Rat. The Rats were divided randomly into 2 groups as Control and
Experimental. Rats of the experimental group were injected by Cisplatin as 3 dose (20mg/m?/5days- IP) .The
Control group injected by normal Salina. At the termination of experiments the testis were fixed and stained with
H&E and Trichrome Masson. Data were analyzed by T-Test and SPSS software.Microscopic study shows changes
includes: The diameter of seminiferous tubules and epithelial thickness and the average percentage of tubules with
spermatozoa was significant diminished. The spermatogenic cells were significant decreased with degenerative
changes. Interstitial testicular edema probably occurred in cisplatin-treated rats .In comparing the average of the
parameters in the experimental group with control group, there was significant difference (P<0.001). The study
showed that cisplatin-induced germ cell apoptosis in the Rat testes. This study suggests that Cisplatin impairs
spermatogenesis and testis function. It is suggested that cisplatin-induced germ cell apoptosis may result in
decreased spermatogenesis. These finding will have an important bearing for young receiving.
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INTRUDUCTION

Cisplatin, a chemotherapeutic agent, has been ssftdtly used in clinical oncology against divergpes of cancers
(36). It is an efficient platinum-derived alkylagiragent that acts in unspecific phases of the leelleycle (21)
against proliferating and resting cells (8); itéeef is exerted mainly on the “S” phase, when DNA synthesis
favors cisplatin cross-linking (20) with inter- aimtra-DNA strands (14,17,26). Cisplatin interaptimarily with
cytosine- and guanine-rich DNA regions (29) andseaucellular damage. Despite its potent antinetplastion,
cisplatin’s major side effects include nephrotaxi¢R), peripheral neuropathy (33), azoospermig.(limammals,
spermatogonia are sensitive to cisplatin and odifézrent chemotherapeutic drugs (23). Moreovespleitin also
seems to inhibit Leydig cell testosterone secre{@®®) and usual changes in hormonal levels obsedegthg
cisplatin treatment may be related to Leydig celindge (3). Apoptosis normally ensures an optimatbar of
germ cells that can be supported by Sertoli cdllsand it is triggered in specific areas of the iséerous
epithelium, controlling spermatogonial populatid8). An increase in the frequency of germ cell apsis seems
to occur in different abnormal circumstances, sasthormone deprivation (5,16,32),experimental omgbtidism
(28), mild hypothermia (5), and exposure to chera@peutic drugs (30) and other chemical agents)5;the
cytotoxic effects of chemotherapeutic drugs on geefis led researchers to additional methods tbakdcpreserve
fertility in men undergoing traditional anticandéerapies.The mechanisms responsible for the rapig@ases in
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levels of gonadotropin and steroid hormones uponimidtration of cisplatin to rats are not cleariyderstood.we
have been tried in this study to evaluate the tefiects of this drug on Rat testis tissue.

METERIALS AND METHODS

Albino rats (150-200 g) of the Wistar strain welgained from the Animal House, Islamic Azad UnivigtsThey
were maintained on a standard pellet diet and tafewnad libitum and were kept in polycarbonate cages with
woodchip bedding under a 12 : 12 h light : darkeymd room temperature 22—-24°C. Rats were acttiethto the
environment for 2 weeks prior to experimental uBkis study was conducted following the guidelindsthe
Animal Ethics Committee, Islamic Azad Universityis@latin solution was freshly prepared, protectedrnf light in

a saline solution, and was given in a volume of I11®® g body weight. Control animals received aniegjent
volume of saline based on body weight. Rats wendamly divided into 2 groups1(= 20) and were subjected to
the following treatment: The control group was teeladaily with distilled water; In the Cisplatiretated group,
animals were given a single intraperitoneal dos€isplatin (10 mg/kg body weight), used previousdyinduce
testicular toxicity in various animal species (%);4~ollowing diethyl ether anesthesia, blood wakected from the
retro-orbital plexus. After the animals were killdte testes were removed. For histopathologicainéxation, one
testis was immediately fixed in 10% buffered forimal

Histology

For the histological examinations, small piecesesfis were fixed in 10% neutral phosphate-bufféeethalin and
the hydrated Jum-thick sections were stained with hematoxylin @&uwgin and trichome masson. Sections were
examined under a Nikon light microscope.

I mmunohistochemistry

Apoptosis was assessed in deparaffinized secti@isg uthe terminal deoxynucleotidyl transferase-ratsdl
triphoshate nick-end labeling (TUNEL) technique.this technique, the manufacturer’'s protocol fa fkpopTag
Plus Peroxidaskn Situ Apoptosis Detection Kit (Chemicon International nffecula, CA, USA) was followed. This
method detects the DNA fragmentation associateld apbptosis by labeling 3-OH DNA termini with diggenin
nucleotides, a process facilitated by terminal geaxleotidyl transferase. The labeled fragmentstlaea allowed
to bind to anti-digoxigenin antibody conjugated hwiperoxidase. Color was developed by adding seffici
peroxidase substrate to specimens. Briefly, aft¢gadaffinization and rehydration; tissue sectioesentreated with
3% hydrogen peroxide for 20 min to diminish nonesfie staining. Sections were immersed in 10 mmalficate
buffer solution (pH 6.0) in a microwave oven twioe 5 min then incubated with normal goat serum Z0rmin.
Sections were exposed to the avidin- biotin perasédcomplex (1/400; Dako, Glostrup, Denmark) fér & room
temperature. The chromogenic substrate of perogidess developed using a 0.05% solution of 3,3
diaminobenzidine tetrahydrochloride, 0.03% hydrogmroxide, and imidazole in Tris-HCI buffer (pH Y.6
Sections were counterstained with hematoxylin. fitn@ber of apoptotic in each section was calculbiedounting
the number of positive cells in 10 fields per slatex 400 magnification. This was repeated forfig# animals in
each group and the average was plotted.

Statistical analysis
Data are expressed as group mean = SE. The stiatialysis was carried out using T test, with SB8ftware.
Analysis of a difference between the means ofs@&é¢d and control groups was carried out usingnBist test.

RESULTS

Histological effects

A significant reduction in testicular weight (aguaction of total body weight) and total body wetigtas observed.
Control rats showed normal testicular architectwith an orderly arrangement of germinal and Sertelils.

Cisplatin treatment induced moderate to severéctdat atrophy with degeneration of germ cells é@maniferous

tubules and testicular capsul was thickness pramifidne tubules were shrunken andgreatly depletggmn cells.

There were depleted numbers of Leydig cells betvileetubules. Sertoli cells with few germ cells ebserved in
the lumen. A drastic reduction in tubular diameteis evident, which correlated with the drop initedar weight.

Testicular cross sections consisted of mostly stigdktoli cell.
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Figl: Photomicrograph of testicular tissue sectionsf adult rat from control group. Observe the normd
aspect of the seminiferous epithelium, interstitiaspace and capsule (H&E - x4)

N

et J
Fig2: Photomicrograph of testicular tissue sectionsf adult rat from CIS treated group. Showing tubular
atrophy and thickness at testicular capsule (TCM x#
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Fig3. Photomicrograph of Seminiferous tubules seahs of adult rat from control group. Showing the nomal

arrangement of germinal cells Sertoli cells and Legig cells(H& E x40)
1. Myoid cell. 2. Seprmatogonia 3. sertoli cell 4. Primary spermatocyte 5.Spermatozoa 6.Leydig cell

atrophic tubules contained degenerated Sertoli callwith few germ ceIIs (H&E x40)
1. Myoid cell 2. Spermatogonia 3. Sertoli cell 4. Leydig
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Fig5: Photomicrograph of testicular tissue sectionsf adult rat from control group. Observe the normd
aspect of the seminiferous epithelium,interstitiaspace and capsule (TCM — x10)
1. Testicular capsule2. seminiferous, tubules 3. I ntrustitial space.

Fig 6. Photomicrograph of testicular tissue sectianof adult rat from CIS-treated group. Showing tubdar
atrophy and thickness at testicular capsule (TCM-xQ).
1. testicular capsule 2. seminiferoustubes. 3. Intrestital space.

Results of quautitive parameters showed us thaketkes a significant decrease at the seminiferobsilés
epithelium height at treatment group (P<0.001) gndicant increase at intermediate space distandesgicular
capsule thickness (P<0.001) (table 1).

Table 1: Mean of total parameters of testicular tisue (44 M), after injection (IP) by cisplatin. Any each
parameter was written by (mean +SEM), (n=20)

Sermm_f erous Seminiferous tubules epithelium Intermadiate space Testicular capsule
tubules diameter X . .
. height distance thickness
thickness
Number 20 20 20 20
Control group 0/06 * 4/28 0/56 £ 18/5 0/53 * 8/75 0/35 % 8/8
Exprimental group 0/1% 296" 048+ 8/3” 0/57 % 14/8" 1/65 & 24/4”

* shows the significant difference with control group.(P<0.001)

Fig 7. Terminal deoxynucleotidyl transferase-mediatd triphoshate nick-end labeling (TUNEL)-positive ells
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in seminiferous tubules of rats treated with vehia from controlgroup(x400).
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Fig8.Terminal deoxynucleotidyl transferase-mediatedriphoshate nick-end labeling (TUNEL)-positive cels
in seminiferous tubules of rats treated with vehia from CIS-treatedgroup. (x400).Brown
stainingindicatesTUNEL-positive cells. TUNEL-positve cells are denoted by arrows.
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Fig9.The semiquantitative analysis show variable levels of apoptosis in experimentgroup. The number of
apoptotic cells in each section was calculated bgpunting the number of TUNEL-positive cells in 10 felds per
slide at x 400 magnification. This was repeated fall 20 animals in each group and the average wasofted.

Brown staining indicates TUNEL-positive cells. TUNE-positive cells are denoted by arrows (counterstaied

Fkk

with hematoxylin, Bar = 10pm). P < 0.001, compared with CIS-treated group

Apoptotic cell death

TUNEL assay was used to identify apoptotic cells s&#miniferous tubules. Brown staining, indicating
TUNELpositive nuclei, was visible in seminiferousbtiles of control and Cisplatin-treated animalswigeer,
TUNEL-positive cells were significantlyP(< 0.001) increased in the Cisplatin-treated groompmgared to the
control group. The number of apoptotic cells in @&rtment group was calculated by counting theer of
TUNEL-positive cells in 10 fields per slide at x0thagnification.

DISCUSSION

In this study has shown the important role of apsigtin the pathogenesis of CIS testicular damadeagoptosis of
germ cells has been recently reported as a mechamisponsible for the toxic damage to spermatogeiés
cytotoxic effects of cisplatin and other chemotipexgic drugs result, in part, from their interangovith DNA (21,
39, 40). DNA-platinum covalent adducts inhibit famdental cellular processes including replicatioanscription,
translation, and DNA repair (39).CIS was reportedduse apoptosis to testicular germ cells anaiGeels (9,41).
In this study, apoptotic DNA fragmentation was deti@ed in testicular tissue using the TUNEL tecluigand in
epididymal sperm using cytometric assessment of Di#mage. A single dose of CIS caused apoptodissies
(germ cells and Sertoli cells) and in epididymaérsps. Consistent with the results of apoptosistolugical
changes were observed in the CIS-treated animalpgréhe high proportion of apoptosis in the presstoty
suggests that apoptosis is an important mechatiatmiight account for the marked loss of spermatiogeells in
the ClS-intoxicated testes. The CIS-induced telticdamage was also associated with upregulatiomp5
expression. Elevation of p53 protein expressiomegponse to DNA damage triggers either a trangielhtcycle
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arrest or apoptosis (13,31) Sperms respond to expde a DNA-damaging agent by elevating p53 protevels
(38). It is therefore suggested here that p53 me@essary component in the CIS-mediated apoptatioway of
testicular epithelia. Apoptosis is a naturally atimg form of programmed cell death, which has Hielogical
function of controlling cell number (19) under phgsgical conditions. Spontaneous cell death maista
homeostasis in the testis, and it is responsibi¢hi® high loss of germ cell in rat seminiferougteglium (5, 6,21).
It is characterized by biochemical features (343 ®NA cleavage leading to typical morphology (Spme
external stimuli such as DNA damaging agents, haahdisturbance, ionizing radiation, ischemia, ahémical
toxic agents can induce germ cell apoptosis (15225and 30). TUNEL assay detects apoptosis inidéntifying
early DNA strand breaks in cells undergoing apdpt@k?). As DNA breaks are more abundant and lasdam in
apoptotic cells, higher amounts of DNA fragment8)(and more intense TUNEL labeling are observethase
cells (15,30). Despite the presence of TUNEL-pusitjerm cells with weak labeling, only those intdpdabeled
were scored. The TUNEL method is more selectivedigtection of apoptosis than for necrosis (12), #risl a
morphological labeling method with regard to DNAdmentation in late apoptosis (4).

Exposure to cisplatin results in impaired spermategis, azoospermiand, sometimes, permanent infertility in
male patient's .Recent studies has shown the iaorble of apoptosis in the pathogenesis of Ckicaar
damage (7). In addition to its role in normal tegtr physiology (7), apoptosis of germ cells hasrbrecently
reported as a mechanism responsible for the taicage to spermatogenesis. CIS was reported to epogptosis
to testicular germ cells and Sertoli cells (9,4h).this study, apoptotic DNA fragmentation was deti@ed in
testicular tissue using the TUNEL technique andpididymal sperm using cytometric assessment of @isikhage.
A single dose of CIS caused apoptosis in testesnf@ells and Sertoli cells) and in epididymal sperf@onsistent
with the results of apoptosis, histological changese observed in the CIS-treated animal group. Mig
proportion of apoptosis in the present study sutggmat apoptosis is an important mechanism thghtraccount
for the marked loss of spermatogenic cells in th®-iGtoxicated testes. The current study shows higblogical
damage in testis is associated with increase tictésr LP. Several studies have shown that Cl&ciyxin kidney
is mediated by depletions of anti-oxidants andatiens of LP (24,37). CIS has also been suggestgdrierate free
radicals by interaction with DNA (22). Therefore/epproduction of free radicals and hence oxidasitress might
account, at least in part, for testicular injuns@sated with CIS treatment. Recently, much attentias been
focused on the protective effects of anti-oxidaartd naturally occurring substances against oxidatiress damage.
In conclusion, this study showed that apoptoti¢ death might play an important role in the devetent of CIS-
induced testicular damage.

We present data that implicate an injury to Seelis as a possible mechanism to explain an eddvatte of germ
cell apoptosis and consequent infertility.
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