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Group BW before treatment BW after treatment ™ TW /BW
() (en) (gr) (gn)

control 172.71+11.328 20500121432 1.43310.1442 0.0070+0.00012
peptide 1721448952 204 43121 452 1.409+0.0642 0.0069£0.00052
43°C 171.57+14.032 158.431+10.342 0.34940.052° 0.0018+0.0002%¢
43°C+5mg'kg 170.14+16.52¢ 20414413 222 0.317£0.021° 0.0015£0.0002°
43°C+10mg/kg 1711448 842 2027111263 0.37910.031° 0.0019+0.0001°
43°C+20mg/kg 171.57+15.93¢ 20514110222 0.483+0.035¢ 0.0023£0.0002¢
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P.SPI: Positive SPI, N.SPI: Negative SPI, P.TDI: Positive TDI, N.TDI: Negative TDI
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Group Sperm tubular Epithelium thickness
diameter (um) (pem)

control 131.20+8.60° 42.62+7.87
peptide 130.70+10.662 40.99+6.82°
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43°C+20mg/kg 72.8645.434 4.76+2.25¢

6)‘)@&4 ﬂls e é‘ﬂjj J.iw g_,._ijhp R I3
05 Caie pled oyl b ad g slaas s (P<e/00)

ars YV ol S ale am s Y ol 5 glasy S



VR Y o led FF s

el e edalia (Sl 5 eS8 4 S IS
SYTI NS PGSR NN [CON WP PSS o PP
53 (P<e/00) (ol e SRl o S5hS 0 S s Yo
Sl B sS4 Ced S e ol
b s |y Solsme Ml 65 S nl ol sdalin
2B (T JS2) (P<e/00) dnse LS 3 J 58 o5 S
RS s e O e P ez S el
23 Eigr e P</00) Jls pne (LA o )1~
ool S sl ams FY Sl i Cou slaes S
3% 55 Ll cany Aty b ol les ol S sle 4o
eSS oS 4 Lo pSShS e Ske Ve 50
Vo5 0 5as b Jbs Sty slaes S ale el
s TV ol 5 e S L e SekS e Sk
23,55 sdaline (P<e/00) (gyls ime Ml 3 S sl
Yooass b dbs oy dny 4308 Sl am s FY o4 S
L P<e/00) lsiome SRIBI e SAS 5 oS e
A a)ﬁ.)l)uﬁ olis :\Jfgé.}l..q s YY o};A{Q..M\..}
2o S Y 5 bdzo ek sles ol 8 mle o

035 4 S [y (P</00) (5l gme DMl p S LS

- o e -
(Y 8D s o 0lis J 28
— 100 a
o a
m 80
]
[=
@ 60
o
2
@ 40
o
5 20
= .
2
FalF
¢ ¥
3.5 a
3
2.5
a
2
=15
1
05 b
e )
& L &
& é & T R GQ'» U‘&
& B L

SPI(percentage)

SCI

(Ol ) gl 3 aloma) (65l Slginysy alome

ol S Sl s XY Glaes S 55 55 a0 el o b S
33 L dle s Ay eSSl s o S sl as s FY
6J‘)L;'M J«ALS (;}l;frﬁw \» )O)'))
Jl} BE U‘i‘ .Ju')\b JJ:.S e}ﬁ “ C».wv-' \) (P<'/'O)
C«-\«i)'.l:;ﬁ+bb§u:}b 4=, YY éuajjf oS ol
s gas OLES |y am s 1Y SOl 55 e S w4 S
Qwﬂ).&.f.ﬁbadﬁd s )‘th;bl.w =, YY o)j§ Ll
Golagme IRl eSS e S e Yo 5 b dl
-l Y RS G 0 S 4 s |y (P<0/00)
d)\)h;\.xﬂ AJW}‘o)ﬁa\W&MJ&QL&;)‘;
(YJg.&)<P<'/'O)M>Jadmd4,§ﬂso})§®w‘)
a3 Y ool = 55 slaes S 5 e Jshe o
55 b dd Cay Ay 31,8 Sle s YT ol S sl
L;)‘Jd:.xﬁ JL.MS Cﬁjl.:f » r;L;L:A Yo 5 0 5
53 ks e Ol J xS o5 S L awslis s (P</00)
55 b dle s Ay + 5 S Sl a5 FY laey S

J)Ld g,.ijﬂﬁ BL) (P<'/~()) 6)‘}&.’4‘ A_By\:?-‘ \» 9 0

100

80

60

40

20

o

25

20

15

10

5 b
e > 9 o
& be@ & o o &
¢ Q® PN R

P8l el e Ilas 1y Jed Cos s Aty 5 Sol e il LSBT ISS

Sy oo e ML J 5 Jsl o 15 SCT 55 50 el o ;0 SPI sl I 55 s 5 TDI
el Ciliss glao s S e (P<o/00) pmlans 53l me 30! Sl aliwl G ol o Olo Sl Sl il & Sk &y smas I



VR Y o led FF s

Lot o i eSS Cd e s ol sl
05,5 & Sl 0SS e S e Yr 5o b dled
ol Ll sy sdalie Ml ol S Sl ax s Y
Slesi s FY 55 S 0 S s s om0
JAS oS e ol p S5k pp S e Yo diy Lod
s 53 P<H0) das e OLES [y Sl e e
-l 3 TV o5 S 5 K slad sl sl Sl
b Gy g + Sl = 8 S glaeg S 5 5l S
JAS 5,8 ol p S5 2o Sk Nt 50 5 L
a5 YY o5 S s S sdalive (P<t/00) s pxe JialS
eSSk T e b dle ces a4+l S Sl
G5 03 S 4y Cad (P<0/00) (13 gma il 53l o S5kS
om (P<e/00) (oI5 sme SVl das e 0L 5l >~
Ve o b e e g + TV ol 25 ey S s

(s ) 3503 395 55 2S5 0SS g S e

(Ol ) gl 3 aloma) (65l Slginysy alome

S ol Ol L sbdske ket Sl Jolb mls
A5l S 5l el (558 5l el gla skt slitad (Sl
s Y7 glaey S s & ek S s Asle el
Ay odiS il sl S sl amys FY 5 sS sl
SR 5SS e S e Ve 50 550 55 L dled e
adls JpS 05 8 b anslie j3 1) (P<e/00) (gyls s
Ve bdle cans ditn 058 Ik slaes,s s
L (P<e/ed) ol pme Shlidl o SIS 5 6 8 s
o3 S owbe sl Ol ol 5 ey S a4 S
055 LSS np S ke Yr Aty 431 S Sl e sFY
P</e0) i stalin gls e Ml 5o J S
Se s sl sl (ke (rmmas
530S Sl ams WY ol 565 S 3 e ek
S 3y 5SSl s BT A5 o slaes S
eSS e Sk Ve 50 5 5o b dled ey Az
OLE 15 (P<e/00) (g ls sme S2alS 28 05 8 4

a3l ilisn slaos 8 53 Kl 5 I e S35 5l (sl s 315 Sols gl ~¥ 50

Group Spermatogonia Spermatocyte  Spermatid Sertoli Lydig
control 56.1248.752 89.71+16.012 2857114935 16991309 823+226°
peptide 41.19+14.22° 67.56+12.32°  208.41£30.15°* 16.80£3.25%° 6.87+1.96°
43°C 0.22+0.61° 0.00+0.00° 0.0040.00= 1556250 4.10+0.97¢
43°C+5mg/ke 0.23+0.65¢ 0.00+0.00¢ 0.00+0.00= 15544290 401+143¢
43°C+10mg'kg 0.50x1.41° 0.00£0.00¢ 0.00+0.00= 15934£2.94<  430+0.94°
43°C+20mg/kg 303118254 0.93+1 88 38.09+7.58¢ 16.02+£2.77°< 62241234
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Effect of Sardine- drived (Sardinella sp.) Bioactive peptides on
seminiferous tubules Following Heat Stress Induction in Mature
Male Rat

Valizadeh M.," Nejati V.,! Shalizar-Jalali A.,? Najdgerami E.H." and Najafi Gh.?
! Dept. of Biology, Faculty of Sciences, Urmia University, Urmia, I.R. of Iran.

2 Dept. of Basic Sciences, Faculty of Veterinary Medicine, Urmia University, Urmia, I.R. of Iran.
Abstract

Damage due to thermal stress in the testicles is one of the causes of infertility in men
and most of the mammals. Bioactive peptides have potent antioxidant activity against
free radicals and reactive oxygen species. In this study, animals were randomly
categorized into 6 groups; group 1 served as a control(22 “C), group 2 was a bioactive
peptide(10 mg kg™ day, oral gavage, respectively) , group 3 was a heat-stressed (43 ‘C),
groups 4,5 and 6 were heat-stressed(43 ‘C) along with bioactive peptides (5, 10 and 20
mg kg day, oral gavage, respectively). After treatment (45 days), the testes were
separated for histological and biochemical studies. Histopathological analysis revealed
severe testicular damage following heat stress induction. Heat stress increased nitric
oxide significantly(P<<0/05). In the heat-stressed rats treated with 5 and 10 mg / kg
bioactive peptide, no improvement was observed. Treatment of animals with 20 mg / kg
showed positive effects on spermatogenesis and seminiferous tubules structure. The
results of nitric oxide analysis showed a decrease in this biochemical factor following
peptide treatment at a dose of 20 mg / kg(P<0/05). The results of this study showed the
antioxidant effects of sardine-derived bioactive peptide on tissue and biochemical
markers of testicular tissue.

Key words: heat stress, oxidative stress, antioxidants, male reproductive system, rat



