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An investigation of the protective impact exerted by aqua extract of Persian
Gulf sea cucumber (Holothuria arenicola Semper, 1868) against damages
induced by electromagnetic field on male gonads of Balb/C mice
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Abstract. Electromagnetic field is a stress factor which can interfere with the functions of body organs. This study aims to
evaluate the protective impact of the aqua extract of Persian Gulf sea cucumber on damages induced by low frequency
electromagnetic field in male gonads of Balb/C mice. Mice were divided into control, sham-exposed and 5 experimental
groups. The experimental groups were then exposed to electromagnetic field (for 10 days and 4 hours per day). Experimental
groups 2-5 also received extract of sea cucumber (6h before electromagnetic field). The samples were fixed for histological
studies and stained by H & E method. The measurement of the diameter and number of seminiferous tubules, testis diameter,
testis and epididymis weight, tunica albuginea thickness, the number of spermatogenic cells including spermatogonia,
spermatocytes, spermatids, Sertoli cells and Leydig cells was then executed. The results showed that the impact of
electromagnetic field exposure was not significant on epididymis weight, seminiferous tubules diameter and tunica albuginea
thickness, while its impact on the reduction of the testis diameter and weight, the number of seminiferous tubules and
spermatogenic cells was significant in experimental group 1. In addition, the experimental groups pre-treated with sea
cucumber extract indicated significant increment, as compared with experimental group 1.The results proved the destructive
effect of electromagnetic field on testis tissue parameters, while sea cucumber extract prevents damages induced by
electromagnetic field on male sexual glands of mice.
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Table 1. The average weight of the testis and epididymis (in grams).
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Fig. 1. Comparing the diameter of testis in control, sham and experimental groups of 1-5. (**p<0.01, ***p<0.001).

438 TG g5 Culd (s

S 0 S (B
Jwg}.‘.iﬂ‘.‘:‘)")b&&‘ oDl LS)L‘T @L‘b Lg‘A.wiLip oy
Vg AT dals slasy § o jluge slad )
I8 o) (Ydi.l) C(Ydjb) M Ol dals a_ng s
Gros § o Slege gladyd lB s gyl gme DS

.(p>'/'°)-\.fléa-’s.&um\ &ﬁﬁajjf}ﬁbdﬁﬁ

23 g (3L ablis 53 45T 5 s (5,5 o510l
ol g MY S u.hli':.ibJ'T dals Lgl.m}f
(Y Jgd) ((P>1700) 31 Ol sl 05 S 4 S

A5 TS a5 5l o ) s s =Y s
Table 2. Evaluation the diameter of seminiferous tubules and the thickness of tunica albuginea.
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Fig. 2. Testis tissue and seminiferous tubules micrographs in.control, sham and experimental groups 1-5: A) control, B)
sham, C) experimental 1, D) experimental 2; E)experimental 3, F) experimental 4, G) experimental 5.
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experimental 1, D) the experimental 2, E) the experimental 3, L) leydig, SE) sertoli, SG) spermatogonium, SC)
spermatocyte, ST) spermatid.

8555 5o el (glad shas 3lns ~F J gt
Table 4. Number of spermatogenic cells.

A5 el S gl ! G5 5l S5 Ky y s £
09

\Wealid #1/9EY/A Fae/A VP /A YR/SEY/ 0 dals

Ya/rEY /Y 7o /vEV/Y V£ /A VV/FEY/Y Y /A _ =

ghli.i.ibﬂ—

AATAE=70 R A7 =S V) R /P FIvEN Y VY/5E /5 A

Vi /EL N 2 71 == /i S Y15 /Y e\ Vo /A Y o

ALY/ ZAC T ¥k /A Y YRR YA/pEN YRR L

MEY /77 B8P/ ** \adie=ls VWP /Y Va AT f oo

AY /59157 OAEY/F** Foko /A Ve ssEN Y \EES Vi LS,



www.sid.ir

223/yvy

Vasei et al. The effect of extract of Persian Gulf see cucumber

ol s obye LS slac Pl Kes 5 auls

“03,8 DUy 4y 3Ly (mebliin S (lale 5O 5
.(Baharara et al., 2007) ...l

G885 & Wols ol (2011) of,Kes 5 Parivar

ol o 3 bl s S Oln (5 mans L sla e
M Al de S Giglel 3 Gl o se
lade 53 st o S sl ey 56 Sla S sl
4 IS o 4 eld ady il Ly 5 Sl
Pl A asd i Sl 53 Gosol el
Coaw slo ol (55 $loppul S5l pul Sl sliw

s S 5 S5 e el

Shls b lres,sTp bl jI 5lys S Sladss
Glresyslp S oS b § e Sl 5T Cle
ol 5 aledslpe Sl I 6, Koy 55 b
Ol ST 1l 038 Wb 1) Calises wbliie
seebline s S Gladlde YNl 2alS 55 b LS 5
b sles sl 4 sl Ol s (el
~ou VT (055 glasd 3l5n pde D1 05 ST 25 55 Wl 5
WL e peblins S slolte Ml Jame sl
51 (2014) Fink , Poljsak .(Zahedifar et al., 2015)
3 s slacanT Jlanys | grab OIS 2T bl
-)\)56.\3:\:&\.&53o:ls)\}o..wxsjyszﬂ.ijk;uau\;i‘ﬁ'\—
1 35S ol a5 slaotu VT 500 )3 (5,8
A Blis 31 olaST 5T ¢ flieys das o il

s o QLS s laeSTT e il

2E 5 C folys GlaolunST ST (Blis 1 555 s
ol o il pubolikn g SN gl 51 (BL s Ly
Oldee &S Wd odalie 5 S35 L5 ) plew
Sop el ladd B 215 Sl Wl5 e gmeblitey S
ol el o E 5 C pnluy S Jjys s
3pb g ol o il blite g SN el 51 (U p51ST
S 35 Ol 5o gasi opl sl (Al-Damegh, 2012)

&

—

On o pap> (B 5513 4 51> 0l sy ool e
2l 08 4 e ) g 8 s bl S
5 Sl sladyd s gl O3 O bbb
33 &S e sl Sl gre SNl 4TSS 5 Cales
Gladd sl ads s 5 055 Hlagre SRS 4 S I
(S5 SY) Gl el ladshe 5 Sl
BB 2sbier e (Wl el (o 5ol (G5 Sl
las b Cou om0 Gles S ple 3 b gla )
3053 o sme GBI g 08 b anglie 53 byl
apmie 2bosls las Jl poren sl QLA ) ady ks
sbade Sl Gle ge glad ) slus s gae 5153
23 Ml el 5 o ol €55 el ¢ I 5 Y

AN (o A Sl 225 Sles S L

37 3 mblies S Gadlda 11 dlesen sla 2l S
ol 05 S sl os w1yl K5I 5L slaamss L oT bl
o\.a,au,:,w;;;;;)\;au;g.w@u@wC,su\)
Ol e (gl ol 035 DL e SlislajT opl ks )
Q\u\.:ﬂ 9 MLAL}_‘) (:Tj éﬂ)l{ S Sl odd esls
2 Golee DS b sl WS L ebliaey S
53 (Popov et al., 2013) uS" o Jlesl 4> 55457
FAKL A0 sl 31y YO Jlo s K5 slanlllae
j@lﬁ.&gthéﬁgfduuﬁy%Bﬂd,@&wW
05 Sllge Jdowi 5 420 5 abiil> s Shae & sy oli
u‘éJMJ" QLAJ 4;4.';.';“5 UMK(.G‘]M Lg\.ada.l: C‘jﬁ‘ g}”)’“
«(Ibrahim, 2012) was o 0l 01y 5 ¢80 3

Joold g oKaws  blines 1S sladlas 5T 55050
Ll 5 o gmbliia s S Ga0Is 45T Wlosls Olis Slalllas

S50k 3 525 30T s ¢ Jouls 502 Sl oge ST

S Gl 45 yg S Sige sk g gmablites S


www.sid.ir

224/ vy

Nova Biologica Reperta 2 (3): 216-226 (2015)

VAPYYE X 6yl ¥ ale S psle o o3 sloasily

“Jsbe » lools (Bl i iasolis o o5k S aT
- ST 6K ddles s .ol SAMP8 , PC12 la
Stichopus horrens — _sLys)ls 58 55 glaws
S5 )2 <o Holothuria edulis lesson s Selenka
20T 6 25us Sl 5 68 93 ol SlnST 5T 5158 8
Althunibait et ) s, 136 4 A549 4, O (slad shu
23 s &K s ool bl S15,0,s @l 2013
Ho  Glosls slas & di el Ol YoV0 Jl
23 eddslml odes 55 (655 p Bl Sl )l arenicola
bl 31 e ol gash glasl L &S Sl b,
(Fahmy et al., 2015) 5,5 calas oLyl 45
Sl e a6 S K5 g g b psemars
-las Bl J1OT 53 3 g0 b o plie 5 oL )s
- ST Lol 0sa e cisw Hooarenicola b sl T
5 - VO g AU P % P S GO [ PR W KW

S (6, Ky Ay Ly 5 A 00 bl Ol
S g5 xS

Slas o 3ls 0l rasy ol 5l el slaadly g samays
A hils gy s Jeb LS 5 5 ms Joa obsools
Be 3 b gbolite s 2SI Oln Sl Ty li
slady) slux alS ady sy 05y 2l alex )l 5
(i Sb S5 5l el Gladghe Sl 1A 5 Sl e
bi g el LF ) slars ol S Sl e
i Sk o 2l 6,8 e 5 o) 5 5 Shes

S oo (B pn (bt Ol Sl oy s

S5 g &

G5l 23N G2 G Sl S e OSs
sk Tk ol Sl 53 4 dgie el ST oK
.»dea JEESREINEME K

b T 316, 53 VU il U535l 65l

ol Sl ge glad g g4 3L, 5 oa 00 Ol

Syl obysobe )l SIS ST fily &e) o
sl g (Amini et al., 2015) coul u zws 55 3L
Jb DS 5 5 abools GeST BT Jeily 5 ok
ol .(Soltani et al., 2015) Lles S AST 0T 53 35 40
23 ebools slas blis S ey ol s sl Ses
sk 5 mbidal il G5 T 00 Ol SIS el
) Qb DS 5w 552155 5 (L S gl el (sl

AL T ylas 533 g

Calies slad S T dlas S Sl ol Olis Sl
L b Omer ooy SLST 5 Gl bl
Jesli glyls &8l Calibes gladzy 5 s, SIS
5 OIS 5T (S g ) Lls 213 5 e
Bahararaetal., ) culons i85 SlS 5 ol O judss

(2016

Cose bl SIS Ay (gl Dlades 058G
Calties Ga S S Sl ol 5l (S sl Colas §
B s b gl DS | ST 1 ae gl s
(S sla zagn 5l S s (Soltani et al., 2015) &5
Sl O byl bylas 45 5l Ol L oy 5 Slallla =
- 5T Cwels LJs 4 Holothuria leocospilota L s
@by sladshe 53 (Gme slge lme R (SIS
o 9> G5 gl Gl Jeuily Ol sl jre andile

(Baharara et al., 2014) 5> laJ sl

58 lysyls bl 3 2014) oK 5 WU
» okd Wl 5SS w zel 1, Cucumaria frondosa
ALl )3 5 L5,S wyp i3 SAMP8 5 PC12 lad sk
e Sl Cul (See obosls SIS o7 Edl o8


www.sid.ir

225/¥Yo

Vasei et al. The effect of extract of Persian Gulf see cucumber

ol s obye LS slac Pl Kes 5 auls

References

Adams, J.A., Galloway, T.S., Mondal, D., Esteves, S.C.
and Mathews, F. 2014. Effect of mobile telephones on
sperm quality: A systematic review and meta-analysis.
— Environment International 70: 106-112.

Al-Damegh, M.A. 2012. Rat testicular impairment
induced by electromagnetic radiation from a
conventional cellular telephone and the protective
effects of the antioxidants vitamins C and E. —
CLINICS 67:785-792.

Althunibat, O.Y., Ridzwan, B.H., Taher, M., Daud,
J.M., Jauhari Arief Ichwan, S. and Qaralleh, H. 2013.
Antioxidant and cytotoxic properties of two sea
cucumbers, Holothuria edulis Lesson and Stichopus
horrens Selenka. — Acta Biologica Hungarica 64: 10-
20.

Amini, E., Nabiuni, M., Baharara, J., Parivar, K. and
Asili, J. 2015. Metastatic inhibitory and radical
scavenging efficacies of saponins extracted from the
Brittle Star (Ophiocoma erinaceus). — Asian Pac. J.
Cancer Prev. 16: 4751-4758.

Baharara, J., Amini, E. and Vazifedan, V. 2016.
Concomitant use of sea cucumber organic extract and
radiotherapy on proliferation and apoptosis of cervical
(HeLa) cell line. — Zahedan J. Res. Med. Sci. In Press.

Baharara, J., Amini, E., Namvar, F. and Soltani, M.
2014. The Effect of Persian Gulf sea cucumber
alcoholic extract on osteogenic and adipodgenic
differentiation of Rat mesenchymal stem cells. -
Iranian J. Basic Med. Sci. 5: 273-280.

Baharara, J., Ashraf, A.R., Jafari, M.R. and Helalat,
H. 2007. The effects of exposure to simulation cell
phone waves on gonads of male mouse. — Arak
Medical University Journal 10: 8-16.

Baharara, J., Oryan, S. and Ashraf, A.R. 2007. Effects
of microwaves (940 MHz) of the ovary and female
fertility of Balb/C. — Journal of Tarbiat Moalem
University 7: 931-940.

Baharara, J., Parivar, K., Oryan, S. and Ashraf, A.
2006. Effects of low frequency electromagnetic fields
on gonads and fertility of female Balb/c mouse. — Arak
Medical University Journal 9: 1-11.

Bordbar, S., Anwar, F. and Saari, N. 2011. High-value
components and bioactives from sea cucumbers for
functional foods. A review. — Marine Drugs 9: 1761-
1805.

Fahmy, S.R, Amer, M.A and Alkillidar M.H. 2015.
Ameliorative effect of the sea cucumber Holothuria

arenicola extract against gastric ulcer in rats. — The
Journal of Basic & Applied Zoology 72: 16-25.

Gherardini, L., Ciuti, G., Tognarelli, S. and Cinti, C.
2014. Searching for the perfect Wave: The effect of
radiofrequency electromagnetic fields on cells. —
International Journal of Molecular Sciences 15: 5366-
5387.

Hemayatkhah Jahromi, V., Karimi Jashni, H.,,
Mosallanezhad, M., Mosallanejad, M., Jamali, H, and
Izadpanah, P. 2012. The Effect of microwave ovens
radiation leakage on testis tissue and sex hormones in
immature Mice. — Journal of Fasa University of
Medical Sciences 2: 6-11.

Ibrahim, H:A.H. 2012. Antibacterial carotenoids of
three Holothuria species in Hurghada. Egyptian. —
Journal of Aquatic Research 38: 185-194.

Khosravi, F., Valojerdi, M.R., Amanlou, M,
Karimian, L. and Abolhassani, F. 2014. Relationship
of seminal reactive nitrogen and oxygen species and
total antioxidant capacity with sperm DNA
fragmentation in infertile couples with normal and
abnormal sperm parameters. — First International
Journal of Anthology 46: 17-23.

Kumar, P. and Shukla, V. 2014. Ultrastructural
changes in Rat testicular tissue after whole body
exposure to electromagnetic radiation emitted from
mobile phones. — Journal of International Academic
Research for Multidisciplinary 2: 518-526.

Li, P., Huo, L., Su, W,, Lu, R., Deng, C. and Liu, L.
2011. Free radical-scavenging capacity, antioxidant
activity and phenolic content of Pouzolzia zeylanica. —
Journal of the Serbian Chemical Society 76: 709-717.

Luo, Q., Li, J., Cui, X,, Yan, J., Zhao, Q. and Xiang, C.
2014. The effect of Lycium barbarum polysaccharides
on the male rats’ reproductive system and
spermatogenic cell apoptosis exposed to low-dose
ionizing irradiation. — Journal of Ethnopharmacol 154:
49-58.

Parivar, K., Nabiuni, M., Golestanian, N. and Amini
E. 2011. Effect of low frecuency electromagnetic fields
on the spermatogenesis and blood serum protein of
Balb/c mice. — Journal Cell Tissue 2: 47-56.

Poljsak, B. and Fink, R. 2014. The Protective role of
antioxidants in the defence against ROS/RNS-mediated
environmental pollution. — Oxidative Medicine and
Cellular Longevity 2014: 1-22.

Popov, A., Artyukov, A., Krivoshaoko, O. and
Kozlovskaya, E. 2013. Biological activities of collagen


www.sid.ir

226/vvs

Nova Biologica Reperta 2 (3): 216-226 (2015)

VAPYYE X 6yl ¥ ale S psle o o3 sloasily

peptides obtained by enzymic Hydrolysis from Far-
Eastern holothurians. — American Journal of
Biomedical and Life Sciences 1: 17-26.

Roshangar, L. and Hamdi, B.A. 2014. Effect of low-
frequency electromagnetic field exposure on oocyte
differentiation and follicular development. — Advanced
Biomedical Research 3: 1-76.

Soltani, M., Parivar, K., Baharara, J., Kerachian,
M.A. and Asili, J. 2015. Putative mechanism for
apoptosis-inducing properties of crude saponin isolated
from sea cucumber (Holothuria leucospilota) as an

antioxidant compound. — Iranian Journal of Basic
Medicine Sciences 18: 180-187.

Wu, F.J., Xue, Y., Liu, X.F., Xue, C.H., Wang, J.F. and
Du, L. 2014. The protective effect of eicosapentaenoic
acid-enriched phospholipids from sea cucumber
Cucumaria frondosa on oxidative stress in PC12 cells
and SAMP8 mice. — Neurochem. Inter. 64: 9-17.

Zahedifar, Z., Baharara, J., Branch, M. and Branch
M. 2015. Effect of green tea in decreasing
electromagnetic waves damages. — Zahedan J. Res.
Med. Sci. 17:29-34.

Vasei, N., Baharara, J., Zafar Balanezhad , S. and Amini., E. 2015. An investigation of the protective impact exerted by
aqua extract of Persian Gulf sea cucumber (Holothuria arenicola Semper, 1868) against damages induced by
electromagnetic field on male gonads of Balb/C mice. — Nova Biologica Reperta 2: 216-226.

2 s (Holothuria arenicola Semper, 1868) b sl o7 shlas 1 gy AY¥AF e al 5. 3l5YL ik ez LTl 0 (anl

NFYYEY aoshe 03 n s sl —Balb/Cosls’ e 55 5 cwim 308 5 cacblire s 1S Sl T 31 (5, Ky


www.sid.ir

