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Abstract. In traditional medicine, extracts of polysaccharide-containing plants are widely employed for the treatment of
cutaneus wounds. The brittle star, as one of marine organisms, encompasses bioactive compounds, which confer the
healing potency of damaged arms. The aim of the present study is to investigate the effects of extracted polysaccharide
from the Persian Gulf brittle star (Ophiocoma erinaceus) on male Wistar rat skin wound healing. In this experimental
study, 60 male Wistar rats were divided randomly into 5 groups including control, positive control (treatment with
honey), experimental 1 to 3 (treatment with 12.5, 25, 37.5 mg/kg body weight of extracted polysaccharide,
respectively). In all groups, the wound was inflicted in the posterior part of the body of rats. Then, rats were treated
locally. On the 3%, 7%, 10" and 14" days, samples were collected from the healing hole and histological changes were
investigated by light microscopy. Then, quantitative data were analyzed by SPSS software, one-way ANOVA at the
level of p<0.05. Microscopic results showed that, in treated wounds by 37.5 mg/kg of extracted polysaccharide, as well as
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positive control, the re-epithelialization, the angiogenesis and the attenuation of inflammatory cells were significantly
improved in comparison with the control group. Maximum epithelium thickness (on the 7% day) and minimum
inflammatory cells (on the 14" day) were observed in the experimental group 3 (treated with 37.5 mg/kg of extracted
polysaccharide) and positive control, as compared with the control group (p<0.05). The findings of this research
indicated that the polysaccharide extracted from O. erinaceus accelerated the cutaneus wound healing in male rats,
which can be used as a natural component in the development of natural source agents for the treatment of cutaneous

wounds.
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Table 1. The average of epithelium thickness in experimental groups in the 3®, 7® 10%, 14" days on the basis of

micrometer.
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Fig. 1. The cross sections of skin, showing the epithelium thickness on the 7" day of treatment (H&E staining,
Magnification x400). A. The control. B. the positive control; C. the experimental group 1 treated with the dose of 12.5
mg/kg of extracted polysaccharide. D. the experimental group 2 treated with the dose of 25 mg/kg of extracted
polysaccharide. E. the experimental group 3 treated with the dose of 37.5 mg/kg of extracted polysaccharide. The
epithelium thickness was significantly higher in the positive control and the experimental group 3 as compared with the
control group.
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Table 2. The mean of inflammatory cells numbers in the experimental groups in the 3, 7%, 10", 14" days.
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Fig. 2. The number of inflammatory cells on the 3th day of treatment (H&E staining, Magnification x400). A. The
control. B. the positive control. C. the experimental group 1 treated with the dose of 12.5 mg/kg of extracted
polysaccharide. D. the experimental group 2 treated with the dose of 25 mg/kg of extracted polysaccharide. E. the
experimental group 3 treated with the dose of 37.5 mg/kg of extracted polysaccharide. In this figure, the confluence of
inflammatory cells was significantly higher in the positive control and the experimental groups 2 and 3, as compared

with the control group.
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Table 3. The average of blood vessels number in the experimental groups in the 3%, 7% 10", 14% days.
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Fig. 3. The number of blood vessels on the 7th day of treatment (H&E staining, Magnification x400). A. The control. B.
the positive control. C. the experimental group 1 treated with the dose of 12.5 mg/kg of extracted polysaccharide; D. the
experimental group 2 treated with the dose of 25 mg/kg of extracted polysaccharide. E. the experimental group 3 treated
with the dose of 37.5 mg/kg of extracted polysaccharide. The frequency of blood vessels was higher in the positive
control and the experimental group 3 as compared with the control group.

5 e i sy e s, » O. erinaceus
56 550,045 (55LsS Slalllas jo b gy lians S5
olaws yizmen b J8959 5 biouwsad dajlig SLe slass
Oliee B 48518 (a2 )90 2135 Slie 5 S5 B350
Bl 090 (calid L Llod 5l o35 (3500 5 e )
w,ssl 5 ol iegh o (Suntar et al., 2010) »,.5
G950 95 5 el (sla Jsho 31 ol gl ol o
L8558 sy 9590 S8
SLAY (35 pae i Ngy Eg,0 53 a4 Cawl ooy lis Glidss
sladsh 5 00,5 £9)8 1) 355 (Sigime Slowndi Cungy o0t

z -
Fse slasnl 4 ol Gloazy wnlp 35 maey
SlaS 5 oa5lo e obyo sleesysld ooy ) o35 o
d525 pas g 2L Lo 4 4 wie ol gy JL
osls las (L adlas ;o . a)ls 18 axgi 090 (oil> (B)l5e
‘S’YL‘ J........sL.a 6‘)“5 S c)L';.....v ASIS'” o)La.c aS Sl oos
Baharara et ) col jlisg ol slocs, ciwsy o35 pmoy 5o
oS e pl 4 azg L S)b 5l qal, 2014
Soislem A Gblojle j3 3sz e (slag SIS gl 5oSUIS
u.»\ 5 5“\3)“) S GL‘”")U*‘" L;Lbj)'l.g 6)L..4)La » 6‘°3'UL.'
@ pawge )l gl oSl o)l vy Bl ly S (gl

1570


http://dx.doi.org/10.29252/nbr.7.1.9
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.6.8
https://nbr.khu.ac.ir/article-1-3136-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.24236330.1399.7.1.6.8 ]

[ DOI: 10.29252/nbr.7.1.9]

Abolhasani et al. The effect of Brittle star polysaccharide on wound in wistar rat e oge (g o3 2 00k o ki 9y Sl o 51 ) Ko 5 tadle

ey 33y 50 Sl sladsle ;iSS Slas ieghy (ol jo
bsbe ol shasd uSile a5 0i osalie laog,S dad o
IY o5 ¥ s (s b o) e sal 03,50
WS IS St (e wals) publ lasy S nl
ol 4l oy T des o el sl sk w515 51 s
09; O M )’“}L’ L: ol 9 \ ‘;)70 Lg[ibos)f )é u,».bls
Syso 5 4 1 2SS Oige e vals g Y g ¥ oy
Sl Kl hd Oliass glaadl, wibe yol> jiwgh gl
g 0aiiS oL o Ble b i o SlS 5 oledlas
N PES Y]

P55 ey Oeieds Sljg, 0 Sl anl G S 0
SialS ) 5l o3 olasl malS a5 wiesls Las g 0d oy
Cardose et al., ) 5y o3 oy Cdyin 5 oleadl o5
Ot Al ooy lad ragh cpl yo a4 ebles 2004
Loguor ¥ g ¥V (020 Coude anlld 055 10 comey zuly
55 1oy S ol o Slaal als

S, el sazme (G, Gpde 03 el (e i
Rl ol 5900 O5eST el g o3 4l slp )
5 Cade all ¢ o glhog S 0 wax Ggye ST Gieg
@ @ ol jlan g axils a8 sy oo lez 59, b sals
22l (gloog S )0 paas 595 5o LRl 05 la (Jo5 e
e 5g, 0 b odslie dald 4 Cud ¥ gV o)od g Code
2o 21 s hal33 Woos 5 aam 19 3. 05155 eSileo 0 5
YooV o s el Jlas 098 o coilesl oo,k o,
39 O 50 (Jg ol cdslin g lolias ralS wald 4y cod
ryves Cdo ol O S Y ‘:)7(.: 9 Y‘j).?u 05; O
P> 1 0) aid sanlin gl Soxe

3eees bl wprpamin OlS 5 o9z Jdo 4 bl b
I (el wdg il ezmes daxie SluS S 56
055 ey )0 o2 b &S alis gl g nBgn (SIS gl
(Czarkwiani et al., 2013) oS 0 (5,500

sl (obye o jo a5 sl las adione Dlddsg
SlSws gloanld o 1550 sl sSse 5l (8 Seoglos
baogeyse by Jelss () b slaaiy (Jobe
proy 5o &S Cel o5 JsSge p b SlaS 5 5 Suing,e
Miguel et al., 2012) sea jhe g5leilb 5 o3
o)l w58 o as wobs las Yeer o o ol Kiegh
Gl sl a5 W5l sezg ploaid 5 > slaanu] cuiSls
o, (Inagaki et al., 2001) s fse v puey g

2 e 9 Py sl e ooy Sl b 9 (29,50 wo

Gilosl 095 o oalisy SlS (o35 arlan ¥ pl wl ) b o
bl 3 5 0ad £3,b 15550 Sy @ 5 sload 5l locdl
Ngy Sdpin b Lol sl 0l mee i adgl slajgy 5o (cagels
(Salama et al., 2014) o, oo aalis

Cudin Joll lddiges ;o a5 ol culive ‘swqusb e
o 2 Sl bl ) ¥ (28 095 (Al e b )
Lolad) ¥ (225 055 5 (5 5hS n p )5 koo YO 550 b ouiiSS
Wgad 5| G Ol il gl Wiy (p,56LS 2 0,5 hee YYIO 50
b oaiSls okiw 9,5l L b jled) V o255 aali 09,5 sla
ol (kS 2 05 (as VVIB 590

RV o)tl.w ..b)lSwa.L ).ubg,ou J..aL'> OB 5O
OIS A 4y 20 &5 135 e i Ny p e it ol
055 Ll ¥ 0y 5V (o) ooy 5 )0 w5l 0 05
sdumy Sl ] cowa i Sl A e b jles) Codio sl
858 2By don vall 09,5 o aS I o w8 Gl (Cul
3 ol 288 Dose gley U L K0 095 Al 4 Cond
Sl slS oS ke VYO clile a8 el >
N U BUE PSRN R UEL Y PO | PNVEL G 3O
0SS o)LL.: )| W) C‘,ZM.: o .)..:‘)LYL.\:J.J Azl )0 euslas
ke YYIO 5 YO lejes o O. erinaceus )5 gl
D91 Cansgy oo i 005 @ paed SNl 00 (559 0,5 9L ST S

S0 as sl plas g sbbes) g9y adlllae b pdis
la slows loj cudS b o cil oo (i8] odysca]
WS o 395 4 Gk ol g )] lasle g oad oS
ol e pol> iagh 1 (Bielefeld et al., 2013)
sl g o b s alidl 5 sl oY o515
Syl cllas gaass o =l 2k sl

o) 50 (grwy Olidsd (o3 pladl Coenl 4 axg L
Sz ol Jetes 9 S50 555U ST g olge clis
087 m (£ Jls lahg, 5l ol b jo el s S
(050 § Somoiunw Dygo ) g lo 51 oolaiwl o lewily
(g Sloo ol Y Jlas b g5esT oS g3l L5
Sl Sleys o5 o 5 Sursl Somw wl; gle,eise
S9> plaS ;2 oS 098 oo oalitul eje slaps plill @ s
(Ghasemifard, 2011) ol 558 ¢ cans blis sl)l

16/\¢


http://dx.doi.org/10.29252/nbr.7.1.9
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.6.8
https://nbr.khu.ac.ir/article-1-3136-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.24236330.1399.7.1.6.8 ]

[ DOI: 10.29252/nbr.7.1.9]

Nova Biologica Reperta 7(1): 9-18 (2020)

REFERENCES

Alahtavakoli, M., Vazirinejad, R., Ansari, J.,
Negahban, T., Mashayekhi, H., Nazari, M.,
Ghoreshi, S. & Nematollahi, F. 2010. Effect of
Teucrium polium extract on skin wound healing in rat.
Hormozgan Med. J. 16: 17-24.

Agrawal, P., Soni, S., Mittal, G. & Bhatnagar, A. 2014.
Role of polymeric biomaterials as wound healing
agents. Int. J. Low Extrem. Wounds 13: 180-90.

Baharara, J. & Amini, E. 2016. The potential of Brittle
Star extracted polysaccharide in promoting apoptosis
via intrinsic signaling pathway. Avecinna J. Med.
Biotechnol. 7: 151-158.

Baharara, J., Mahdavi Shahri, N. & Shaddel, N. 2014.
Local effect of the Persian Gulf Brittle Star
(Ophiocoma  erinaceus) alcoholic  extract on
cutaneous wound healing in Balb/C mouse. J. Birjand
Uni. Med. Sci. 21: 312-23.

Bielefeld, K.A, Amini-Nik, S. & Alman, B.A. 2013.
Cutaneous wound healing: recruiting developmental
pathways for regeneration. Cell Mol. Life Sci. 70:
2059-2081.

Cardose, C.R., Souza, M.A., Ferro, E.A., Favoreto,
J.R., Pena, J.D. 2004. Influence of topical
administration of n-3 and n-6 essential and n-9
nonessential fatty acid on the healing of cataneuos
wounds. Wound Repair Regen. 12: 235- 243,

Cragg, G.M. & Newman, D.J. 2013. Natural products :
A continuing source of novel drug leads. Biochim.
Biophys. Acta. 830: 3670-3695.

Czarkwiani, A., Dylus, D.V. & Oliveri, P. 2013.
Expression of skeletogenic genes during arm
regeneration in the brittle star Amphiura filiformis.
Gene Expr. Patterns 13: 464-72.

De Zoysa, M. 2012. Medicinal benefits of marine
invertebrates: sources for discovering natural drug
candidates. Adv. Food Nutr. Res. 153-169.

Ghasemifard, S. 2011. Wound healing properties of
Eucheuma cottonii extracts in Sprague-Dawley rats. J.
Med. Plant. Res. 5: 6373-6380.

Hameedaldeen, A., Liu, J., Batres, A., Graves, G.S. &
Graves, D.T. 2014. FOXO1, TGF-B regulation and
wound healing. Int. J. Mol Sci. 15: 16257-69.

Inagaki, M., Shibai, M., Isobe, R. & Higuchi, R. 2001.
Constituents of ophiuroidea.l. isolation and structure
of three ganglioside molecular species from the brittle
star Ophiocoma scolopendrina. Chem. Pharm. Bull.
49: 1521-25.

Kaboli, H. & Haghighat, S. 2017. Evaluation of borrago
topical effects on wound healing of cutting wounds in
mice. J. Shahid Sadoughi Univ. Med. Sci. 25: 311-321.

Lee, K.S., Shin, J.S. & Nam, K.S. 2011. Cancer chemo
preventive effects of starfish polysaccharide in human
breast cancer cells. Biotech. Bioprocess Eng. 16: 987-991.

Li, C., Blencke, H.M., Haug, T. & Stensvag, K. 2015.
Anti-microbial peptides in Echinoderm host defense.
Dev. Comp. Immunol. 49:190-197.

Miguel, D., Antonio, G., Maria, A. & Nobre, M. 2012.
Characterization of the coelomic fluid of the starfish
Marthasterias glacialis in a wound-healing phase.
IST 2: 1-73.

OT9) AVA ) o,lad bV ol o iy psle o g slaasly

Shlas J1 oS wgdioo Cgmime pliwgy B (Gl s
ol Babos ;0 sy e Ll 4 1 (L et al., 2015) ai)l
alS 5 olelos 1 il b i ol a6 oy Slo L

ool LQW.>) O gl ;).19) éir.vd g0 g_JI.Q,J‘ 0,99

o)l )l (rdge Jlos pol> anlllan s (bl

oy Sl 8 Slie 36 O, erinaceus b gds 0o
G boyls jlag oI5 5 plme (g Swg 035 ilesb
ool 5o suiiSs ol ay Sl L il il 352
P wlgiee Jsge laghy, 5l esliinl b oy (JoSdge

&l 5wl

ISl 5,5 (2555 3ol aE e 10 38 o
st oY 05 o g el oads ploul aguie ookl ol5]
casles (6,15l Slids 35 e el IS adST5l asls

17\


http://dx.doi.org/10.29252/nbr.7.1.9
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.6.8
https://nbr.khu.ac.ir/article-1-3136-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-10-16 ]

[ DOR: 20.1001.1.24236330.1399.7.1.6.8 ]

[ DOI: 10.29252/nbr.7.1.9]

Abolhasani et al. The effect of Brittle star polysaccharide on wound in wistar rat e oge (g o3 2 00k o ki 9y Sl o 51 ) Ko 5 tadle

Mirjalili, S.M., Faramarzi, S., Esmaeilideha,j M.,
Zare Mehrjardi, F. & Rezvani, M.E. 2017. Effect
of aqueous extract of Morus nigra on skin wound
healing in type 1 diabetic rats. J. Shahid Sadoughi
Univ. Med. Sci. 25: 264-70.

Prabhu, K. & Bragadeeswaran, S. 2013. Biological
properties of brittle star Ophiocnemis marmorata
collected from parangipettai, southeast coast of India.
J. Microbiol. Antimicrob. 5: 110-118.

Salama, M., Elgadir, M.A. & Adam, A. 2014.
Antioxidant, Antimicrobial and Antiinflammatory
effects of selected plants on wound healing. World J.
Pharmacy. Pharmaceutical. Sci. 3: 1-11.

Silva, T.H., Alves, A., Ferreira, B.M., Oliveira, J.M.,
Reys, L.L. & Ferreira, R.J.F. 2012. Materials of
marine origin: a review on polymers and ceramics of
biomedical interest. Int. Materials Rev. 57: 276-306.

Smith, L.C., Ghosh, J., Buckley, K.M., Clow, L.A.,
Dheilly, N.M. & Haug, T. 2010. Echinoderm
immunity. Adv. Exp. Med. Biol. 708: 260-271.

Soheili, A., Baharara, J., Mahdavi Shahri, N., Zafar
Balanejad, S. & Amini, E. 2016. Protective Effect of
the Persian Gulf brittle star Ophiocoma erinaceus
extract on carbon tetrachloride (CCl4) induced liver
damage in adult male Wistar rat. J. Birjand Uni. Med.
Sci. 22: 316-326.

Sohrabifar, N., Baharara, J., Mahdavi Shahri, N.,
Zafar Balanejad, S. & Amini, E. 2016. The impact
of sheep testis extract on hair follicle growth and skin
healing of Wistar rats. Nova Biol. Reperta 3: 24-38.

Suntar, 1., Tatli, I., Kupeli Akkol, E. & Keles, H. 2010.
An ethnopharmaclogical study on Verbascum species:
from conventional wound healing use to scientific
verification. J. Ethnopharmacol. 132: 8-13.

Zueva, O., Khoury, M., Heinzeller, T., Mashanova, D.
& Mashano, V. 2018. The complex simplicity of the
brittle star nervous system. Front. Zool. 15:1-26.

EE

How to cite this article:

Abolhasani, 1., Baharara, J., Mahdavi Shahri, N. & Amini, E. 2020. The regenerative properties of the extracted
polysaccharide from Brittle star (Ophiocoma erinaceus) on cutaneous wound in male Wistar rat. Nova Biologica

Reperta 7: 9-18. (In Persian).

[P I YORE IVIPEY SRPRTEC - Y OIS BNV JE I IRV WP APNVEL SUDSCIR] IRE L LI YRS UPY [P ST Jp PR VISP 0 Y S PPN IR OWE N [P

ANVALY s psle )0 g slaandly s oI5

18/\A


http://dx.doi.org/10.29252/nbr.7.1.9
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.6.8
https://nbr.khu.ac.ir/article-1-3136-en.html
http://www.tcpdf.org

