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Abstract

Objective: Radiotherapy is the most common method for treating cancer. Testicular tissue
damage caused by radiotherapy appears to be primarily due to oxidative stress, which results
from an excessive production of reactive oxygen and nitrogen species, coupled with decreased
antioxidant levels. Therefore, short-term, moderate-intensity exercise can positively impact the
structure of testicular tissue and enhance antioxidant status.

Method: In this study, we aimed to investigate the effects of continuous moderate-intensity
endurance training on serum malondialdehyde levels, total antioxidant capacity, and testicular
tissue structure in male rats exposed to ionizing X-rays. A total of 24 male Sprague-Dawley rats,
with an average weight of 221 grams, were divided into four groups: a healthy control group, a
healthy endurance training group, a control group subjected to irradiation, and an endurance
training group exposed to irradiation. After eight weeks of endurance training, the rats were
dissected, and the testicular tissue was isolated for stereological studies. Additionally, blood serum
was collected to measure oxidant and antioxidant factors. The data were analyzed using a one-way
analysis of variance in SPSS software.

Findings: After 8 weeks of endurance training, a significant difference was observed in serum
malondialdehyde levels among the studied groups (P=0.001). Additionally, a significant difference
was noted in the total antioxidant capacity across the four groups (P=0.001). Regarding testicular
structure, several factors were found to be significantly different, including estimated shrinkage
(P=0.001), seminiferous tubule volume (P=0.001), seminiferous tubule length (P=0.016), and
seminiferous tubule diameter (P=0.001).

Conclusion: The conclusion drawn from this study is that eight weeks of moderate-intensity
endurance training significantly impacted serum levels of malondialdehyde and total antioxidant
capacity, as well as the testicular structure of male rats undergoing radiotherapy.

Keywords: Radiotherapy, Endurance training, Testicular stereology, Total antioxidant
capacity, Malondialdehyde, Oxidative stress in testicular tissue, Infertility, lonizing radiation, Adult
male rats.
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1. Radiotherapy

2. Hyperthermia

3. Deoxyribonucleotide acid
4. Radiolytic

5. Superoxide radical

6. Hydroxyl radical
7.Hydrogen peroxide

8. Poptosis
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1. Oxidative stress



fv e gl ol ity el oy 8

L35 o Sl (e 1 505 0 Dl 2 55

s i (Sgy B A (b Slliw] (s pod JSU gy Olaites =) Jgoa

Gaosly (09l (pyed 59, «an

43,85 o YV ad B> ¥+ \
43,85/ o YV cadds VY
43,85 o VY ey VY
43,85/ o YV i V&

43,85 o YV ad By YA

Y & % -t =<

43,85 o YV cadB> ¥

43,85 o YV cadds VY \
43,85/ o YV cadds Y
43,85 o YV addy Y&
Y aan
43,85/ o YV B> YA

43,85 o YV cad s ¥

Y & 6 -t =t

43,85/ o YV cads ¥Y

43,85 o VY caids ¥F \
43,85/ yio YV (8> ¥5
43,85 o YV adds YA
43,85/ yio YV (a8 O+

43,85 o YV cads OV

Y 5 6 1t —t

43,85/ yio YV (8> OF

—

43,85 o VY adb> 0F
43,85/ yio YV (a8 OA
43,85 o YV cad s £
43,85/ yio YV cddi8d £+

43,85/ yio YV (i8> £+

v 5 6 -t —t

4385 yio VY B> 5+

43,85/ yio YV (i8> £+
V=5 O-A aun
A aan UL L

S aged 5okl [hsgn Sldsles b ‘dﬁjdiﬁig-dﬁijlmcﬁpLﬂ YA ‘Lzad}:fojw
)JJJJT’"' C,&lea. cd.i}.i Vo C)de.}d)} LsLhij.vW -Ljurl}u‘ C)b\ﬁ;-g.,.l.%)\

L;LAJ L» GLA dj}j‘}’ BY) \J.;'.a\ m.\.&c\fr.';..u\ L;Lhrﬂ .,\;.,\.&J“MJLL.«: (o C‘J?r.i..u\ e 43>

J1-oe° wob sausie//:sdny



VP ¥ 5V o930 8 oo 5 o850 46185 53 (69,8 Slalptasy fA

Jrroe‘wobrsausie//:sdny

SIS 3Kl a3 —A oy 3 b le3T plonil Gla) B s 5 51 St - )5 -187
Jordlysins 3 0l Sl TPRES,8 (6ol Jaws MDA 5 TAC s o s 502
o 9 ol 0 Ol (S35 el Sla g skt 4 1l (Sl el S0
b aday Syt 31 g (1Y) 43S sl (3 pslid s O e i (33305 035 51
S ke 2y 0T 3 g 5 ool )3 sl Dyl 3 a3 g skt 4 lladle 5
3 edng A s 53 s (eSS ol T 5 (s Jaee 3 3 Ksslw a3 YT (Gl 55 ania
31 oozl 23l (5, ST (1Y)t oolizal aday 3 s oy (5] Comsd 45 (51 IUR ™3
50 B b ladged o 1235 O g0 (3 5mm0 Sl b SN o (8L SLaly ol
b S5l Dladllas (gl (3L ablis dgs jshaie il (6,5 CIB L 53 cadsl (L
037550 O Calieis ay ablio (e o dian 4 by o (S5l 5 55 800 olSs 5l eslin
253 FA Sl a3 b oS Ol plos Aoy 4 (S0 2 18 3l g b33 s A2 45
O 3 g s S Jae (Ling oo aniiT o gdT 4 J3 AS&LArY Sy ol sl
(SAS 2 el (51 V) Bk (6581 10381 = oS o (6525 L LY el o
¢¢\ASJA)‘\VAJ{JNJB)>)J&4¢€3 IUR (sla oy 5 5,5 45 aw b 95 S5 5 40 L
el Jorlpe 51 g o 0315 L5 T DEFOT 50 4y 5 s Lag gl oSls 5 (5 Sell
4 by Dl 51 plaS a wa  sses b 5 oliss (55l 5 SR ot
20T b e el s o T aAftEr 550 40 Lol gl oSl 5 (g Se3l bl SASy
el s 4 oy g e g0l s & CGosbst sy aS e
(e dlan 3L 95 80e O Gladdul der ) S Glu e sadd ) gb il (51
A2 Pl s s O ¢33l el 50 oo sl s 3l eslial L 5 0b=) + |
23 ome b33 505 ol s b > asgien b3 93 1> 45 (ke 855 0 B e 5
N elSa 6oy p ol psb 4 s 5S5e 53 d(4) odleay G 5 2 ey e 5 YL
48 (W3 Olse) slads o b 45 (83355 1 Sl e (Sl sl ol s Al a2 01 s glaplide
Sisn A 03 s g A VeV e Sle jsb 4l led (D85 el s gt bl |

1. Immersion

2. Modified Davidson’s Fluid (MDF)

3. Isotropic Uniform Random Sampling
4. Immersion
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