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Table 1: Mean changes (Meanst S.E) of serum blood biochemical parameters of Mugil cephalus in different

treatments at the end of exoeriment .
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Table 2: Mean comparison (MeansS.E) of antioxidant enzymes activity of Mugil cephalus in different treatments at

the end of experiment (60 days)

sl Sl 5T gl o 5T cdlad
P v Y ) (5] ko 52 92ly)
FIOAEYNYE FIEALY/N N B/AAEF/) -2 AT RN (TAC) J5 lapust
Yook vy \AAE & WAAEinn \AGEASE (SOD) jbgomus SunaST g0
RS \ARE TN VIVEE. ]\ INEDO (GSH) s>l 1y53b5l5
FONYE 50 FABYENY™ 8 YFEVNAT OYAFEY/FF? (MDA) o531 65 oglls
ovEY/ov? OVEN OV OV ALY OVIYYEY/fY? (CAT) ils

Sl ojlas o5 e 10 5 Ve B -

wla o> j0 132 6 55LS , Pypropia yezeansis
== (Paralichthys olivaceus) ssu; ol Siaas
sold jlees b anslie )0 3S6I5 (lie o pne 20l
as wols las (Y+)Y) Ghannam 4 Gupta .oz
@ e Slgiee s LSlr ) vezge g riusS b
2 Jeenge 9 08 e S5 Gl o e alS
olas (Vo0 F) LKen g LEE  yimen 005 Jige
5SSl bz 3 Sgzge Jy gy 45 wols
soedS e alS 4 . Pelvetia siliquosa
Sl 4 oS G3SlS b 5l g w2k e
L as ol lzs (V+V#) Shahraki sees (5,55l
(Padina astraulis) Lol > o,lac clale ol
S e Sl JUS ol ol opx
Sloer jolo oo boaS il Giels g Jgnls
ay

ol iy F U L P</-0) cul b pme Bl ailis s,y 0 laws 8 By > D429

el 05 5LS

tbortign sla asls aSuilols Hlas saxte Slilas
Lalys i Sonds sbsS Wige e 055 pr
al plabe poeo)ly lagwiwl 5 oysn (e
sbesls olss (Lermen et al, 2004)
009l a5 ols (Lad Badod (nl )3 (93 e (oloortion
s ol o 4 Lil Sl ojlac il gl
5 Joels SIS Gl logme el @
S g al dall L boawlie jo 0y pendS6 5
Pk VO syl Lo 3 JgpdS g S5 e
Olee S 5l 5 ad ossline 1 ¢ FolsS 5 Lil> olac
S p )5 La V0 91+ ool s o b S5 5
ol (Y-V0) o, 4 Choi .oz sasliv Sl e
Loy 0,8 Sd> ojlac 0,5 Ve 5l oolaiul a5 wols



w908 ehardisn clageals olhni ollla.

OLlSea 5 s 5S|

o5 3 Morshedi vy 48,5 & g0 Gubos b aS
Ol Oy Oeizren Culls Slggen (YY)
iz zohw gyl sbajles o GdelS 5 eiign
Ol Gyl e BB 5wl svmline Sl olac
(Y10) o,Ke 3 Choi .ssls las aals e b ks
Sl ojlac 0,5 Ve 5 10 yoges adlsl a5 wols lis
Pb a9 Ol Jlocsine (Al 4 e Lug e a8
o b aalie o gt (ple S (53 p i )0
as ols las (Y+1#) Shahraki coses ob sals
& e Lol Sl ojlas il sl 5l eslic
JUS ole (95 s 65 Geis g Olies Jsinn Gial33
Jol bl b a5 0s wals o b avglie )5 S
OLaS 5 4 S g e Ladls Slsteen Bz ol |
ce Yol Ll e Sl s asmge Jlab e
09> e f0 Gean 5 OleelS Ol I L wily
L) oolaitlpe (dml plmen (RIB1 50 (g 2B
anle clal ole cdle g (e lS sl g

(Morshedi et al., 2017)
R R T e B HENCIN N S
et ol (o5l slasls 5 alowdly slic
slr s> APl hadlsiel Glampl i
5 ok Sl (o 5 05 d8 o Sles o)
s-a>5 (Modibana et al., 2017) ol o <8l 54,5
50 Lils S ojlac yoged adlal a5 oly lis yol>
ore alS 4 pmie (36 02 4 il zolan
ST 5 5hansl Seiel VT slops ] Codled ol5ee
yam A leige ol aald led b avnlis 5o 5bland
Sl o gl 5 s aile (Jd cony; SleS 5
&S lap T Lo 5 05 sbla> (1 Ylei>] o8
s Madibana  ,.>.» .(Ragaza et al., 2015) u,ls
5 1ol Sl 5l eolawl a5 wisls las (YY) o)
4 ,=e AQrosomus japonicas el oldé o>
G2l 5 il isiel slam il zobas o sime ol
AT L 51 s a8 o 5bland ST e o ne
s Khalafalla .cusls Slgen pol> Gaiss b jblaws
zohw 5l oolaul a5 wisls las (Y1) El- Hais

50 Ll Brae Jdo @) wilgs co polie ol (zals axisls
2l Gl slac b plxl cyz lixl g clasl 5 oS
S35l el jshiie 4 (g n SBras ;0 g9x Ao g
oL, 3 Morshedi .(Du et al., 2005) ol
5 7 V) Glisw zolaw 3l eolatul a5” wols Las (Y+VY)
o> ,o (G. pulvinata) L Mew! 5 > (asyo 4
(Lates calcarifer) Lol b o ol olde
boamlie ;o 5565 ol Sl 511 logine ol
o5 5 RAgAZA pired dg0i ol vals s
308 Sodm gl eolaiwl a5 Ws, S )55 (Y-V0)
SasS olaé o> o Eucheuma denticulatum
- = ,5G (Paralichthys olivaceus) !5 sl
L o Sgeis sbul 095 pr S5 Sl 2 1y )0
oo 3l solitnl i 2 il Slgen Lol uiss
U. ) Iyl 4 (G. cornea) Lyl s Sl il
Sparus ) oMb s Sl ole oldé o, o (rigida
O prw Sl Gl Jlo sme (alS 4 i (@Urata
-0y s ogles s (Vizeaino et al., 2015) o
5 oale Gl laaisS ooliiul cud b BMislay g
2 95zge yd oS 0 BB L 5 ol S
Morshedi et al.,, ) codls o5%wg Sl sl
aS W5, o,l55 s (Y0 A) o, 4 Plaza. (2017
Aol S s ese slas sl
Undaria pinnatifida, ,Himanthalia elongate
Phorphyra spp. ,Chondus
zhw els & > Cystoseiraspp., Ulva spp
oL g Morshedi croas 0l (g3 o JgidS
32 JoredS 5 el g Rl (V1Y)
(YY) o,Ken s Morshedi Lowgs oo ploxil 3
Guizs b aS ol sdnline (Y410) o,Ken 3 Ragaza 4
Al Jlges ol

Sz sl Ll Gl Ledly o (peig n Sronies
w‘ AW 4.»_‘>L~....a QL&LQ )O uu).w‘ 9 w)L» R
as ol las gudss opl jl Jol> o (Riche, 2007)
Solis Sl opx o Lilb > ojlac )l oslinal
3l s aslass e sl lie S5 51 (g lo ine
af

crispus,



Yooolad [onia 5 cuus Jla

Ol 2 gale ddas

shls by Sl a0 Hlau b labrax)
Taboada et al., ) se o slug ¢ lodes S
g E 3 C slagmsloy .(2013; Glroy et al., 2011
~JBesl) il L wslg oo Sl 0 29290 (9,8
$0,5 gwiloenSl oyl LmalS e o] sla
19 3¢90 Jg,ymwsS 38 (Abdalla and Shebly, 2004)
a pmie 5 3l GhaST (Sl plss a8 slaSl
Lee et ) wis S oo s sl 5l 6555l
as wols plas (Y++Y) oK o Lee .@l., 2003
59) VDo (hge j0 188 0 SokS 0 5T Sl eolinal
Slld Gl 4 e ()5 WIS Rea ) am
05UsS 5 VB Glisenys spuSTnge slagy ]
S Cole b a8 Sl ojlas JY o SlaSTy
Sded OgmmlanaSly Sl sl 03 Slaas]
(Song et al., 2011) sl 5,5 4l>

oolaiul aS” ols las Basod 5l Jols mlis ISyl 4
2 bl Sl ojlas 55 Lo VO 5 Ve polan
pro lerdsn lo (a3l g 4 e 138 S5lS
Sl (B elo 5 o (polaisl 2 Sl (>
Oliee i o bl ol s s ele
035685 Glgenns deSTngw (olS el (59
SIS Ol S g planST (T g e sl
o9 515 51 ool 60 elle 5 s medS s JgydS
2 bl Slroojlas 05 Lo VO 5l Sl o
5 ke 10 51 solizal JY 0l sunlie 13E 6 SolS
o i 0pz 15 138 0SS Ll Sl ol
09 o0 Sleiiay 5S> JUS

S99 i

Sreproe Joon g by )Sen )by poy
prme i)l Gleplr 90 slao] wdLs Slidss
5 Soo Siglamsly 5 (olid ] paas dRiyle]
S0y g S g oLl o (e 2550
80,5 oo

0

5 (U. lactuca) Iyl s > (auo,0 0 4 Y/0) calisee
- = olas Pterocladia capillacea ;.3 l>
oVl g haailsial bl Glie e )b
ol ;o el Jlos b anglie jo S 3l 5ol
as’ 5,55 sl! (Orechromis niloticus) J.s sloMs
Slis ol S lgv oo sl Slyteen pols aiow b
2 d9xge Jd e SLS S Gl ;o IS 4 )
cdadlone el 5 Canl (98 lownnST 5T S5 yauiligls
shele ooy L STy 2l 5o Jobo e 132!
Do oSy g olil Gl JIGal,y aule ls 5]
095belS b Yaere il JSool, )y o LS 5
Peixoto et al., ) wigd ooz, o 5l 5 ool oS 5
SLLLsy o lasdllas oSt a5 obsl 512016
Clld 503 SlaSilr ple g Wl 508 Sl o)lac
A8, Dyge ple it glais  SlasT
sleaiss cligss plo mlo b Guaiss cpl bl
5 AKbary .os awslie 595wy Sle slacSil> calize
5 oolawl a5 s ,s 5,15 (Y- YA) Amini Khoei
(lae ra)%l.ffr:;(}m VO 9 ) ‘A)u:l.ouc}lam
2l 2le op> o (U rigida) 19 Sl olac
cdled e Jlogime Gl 4 i WS LS
A 0l ;L:_>‘ u}.ul.:}lf 9 )bwé m‘lp}w
2 8l Colex o et A Ugennd ST g
4 e g S e sl y5ST] oiT sl JIGol, b ablis
039598 b (Jyexe (5aST JoSdgo 42 dnS 9w s
Vettrivel et al., 2013; Farzillahi ) o5& oo 9eS1
ojlac oS e Vo gl e po IS lasT (K
Ole (2eS g od osalie 138 p56lS » Sl
Oeizred b odalive 138 0 S6lS p olas o8 e
3 eolawl as” wsls Hlas (V-1 7)) o) Sen Peixoto
5 (Gracilaria spp) L Ml 5 Jgl gl o13é JoSo
9Ll o uljdl 4 xie (FUCUS SPP) ywsS g8
(Dicentrarchus = oLl wb oo 2l ,o 3L,


https://fa.wikipedia.org/wiki/%D8%A2%D9%86%D8%AA%DB%8C_%D8%A7%DA%A9%D8%B3%DB%8C%D8%AF%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%B1%D8%A7%D8%AF%DB%8C%DA%A9%D8%A7%D9%84_%D8%A2%D8%B2%D8%A7%D8%AF
https://fa.wikipedia.org/wiki/%D9%BE%D8%B1%D8%A7%DA%A9%D8%B3%DB%8C%D8%AF

w908 ehardisn clageals olhni ollla.

OLlSea 5 s 5S|

Neuroscience letter, 480: 206-210. DOI:
10.1016/j.neulet.2010.06.038

Benzie, I.F.F. and Strain J.J., 1996. Ferric
reducing ability of plasma (FRAP) as a
measure of antioxidant power: The FRAP
assay. Analytical Biochemistry. 239, 70-76.
DOI:10.1006/abi0.1996.0292.

Biswas, G., Jena, J.K. Singh, SK,
Patmajhi, P. and Muduli, H.K., 2006.
Effect of feeding Philasterides dicentrarchi
infection. Journal  of Aquatic Animal
Health, 22:235-243.

Choi, Y.H.; Lee, B.J. and Nam, T.J., 2015.
Effect of dietary inclusion of Pyropia
yezoensis extract on biochemical and
immune responses of olive flounder
Paralichthys olivaceus Aquaculture,435:
347-353. DOI:10.1016/j.aquaculture.2014.
10.010.

Du, Z2.Y., Liu, Y.J., Tian, L.X., Wang, J.T.,
Wang, Y. and Liang, G.Y., 2005. Effect of
dietary lipid level on growth, feed
utilization and body composition by
juvenile grass carp (Ctenopharyngodon
idella). Aquaculture Nutrition, 11: 139-146.
DOI:10.1111/j.1365-2095.2004.00333.x

Ellman, G.L. 1959. Tissue sulfhydryl groups.
Archive of Biochemistry and Biophysics,
82: 70-77.

Farzollahi, L., Sarvi Moghanlou, K. and
Imani, A., 2019. Single and combined
effects of Chicory (Cichorium intybus L.)
and Hypericum perforatum extracts on
immune indices and antioxidant enzymes
activity of rainbow trout (Oncorhynchus
mykiss). Iranian Journal of Fisheries

&bw

Abdalla, A. and EI — Shebly, A., 2004. The
role of Antioxidant (Vitamin E) in the
Control of Lead (Pb) Pollution and
Enhancement of Growth within Nile tilapia
(Oreochromis  niloticus).  International
Journal of Applied Research in Veterinary
Medicine,7(3): 20 — 26.

Akbary, P. and Amini khoei, Z., 2018. Effect
of water-soluble polysaccharide extract
from the green alga Ulva rigida on growth
performance, antioxidant enzyme activity,
and immune stimulation of grey mullet
Mugil  cephalus.Journal  of  Applied
Phycology, 30:  1345-1353. DOl:
10.1007/s10811-017-1299-8

Alishahi, M., Cheshmeh, B., M., Peyghan,
R., Ghorbanpour, M. and
Mohammadian, T., 2013. The effect
anesthesia with MS222, clove oil and
phenoxy ethanol on some immune
indexes in common carp (Cyprinus
carpio). Journal of Wetland Ecobiology,
5(18):23-32.

Atli, G. and Canli, M., 2010. Response of
antioxidante system of freshwater fish
Oreochromis niloticus to acute and chronic
metal ( Cd, Cu, Cr, Zn, Fe) exposures.
Ecotoxicology and Environmental Safety,
73: 1884-18809. DOI:10.1016/j.ecoenv.
2010.09.005

Baluchnejad mojarad, T., Roghani, M. and
Mafakheri, M., 2010. Neuroprotective
effect of silymarin in 6-hydroxydopamine
hemi-parkinsonian
estrogen receptors and oxidative stress.

rat:involvement  of

a5


https://doi.org/10.1016/j.ecoenv.2010.09.005
https://doi.org/10.1016/j.ecoenv.2010.09.005
https://doi.org/10.1016/j.neulet.2010.06.038
https://doi.org/10.1016/j.aquaculture.2014.10.010
https://doi.org/10.1016/j.aquaculture.2014.10.010
https://doi.org/10.1016/j.aquaculture.2014.10.010

Yooolad [onia 5 cuus Jla

Ol M gale oo

Science,: 1-12. DOI: 10.22092/I1SFJ.2019.
119048.

Ghiasi, M., Aghajani, S., Binaii, M.,
Pourgholam ,R. and Amiri, B., 2015.
Effect of aqueous  extracts  of
Hypericumperforatum on hemato
serological parameters and survival of
rainbow trout (Oncorhynchus mikiss)
under thermal stress. Scientific Research
Journa,. 4(2):91-101.

Gupta, S. and Abu-Ghannam, N., 2011.
Bioactive potential and possible health
effects of edible brown seaweeds. Trends.
Food Science and Technology, 22: 315-326.
DOI:10.1016/j.tifs.2011.03.011

Guroy, D., Guroy, B., Merrifield, D.L.,
Ergiin, S., Tekinay, A.A. and Yigit, M.,
2011. Effect of dietary Ulva and Spirulina
on weight loss and body composition of
rainbow trout, Oncorhynchus  mykiss
(Walbaum), during a starvation period.
Journal of Animal Physiology and Animal
Nutrition, 95: 320-327. DOI:10.1111/j.
1439-0396.2010.01057.x

Harikrishnan, R., Balasundaram, C. and
Bhuvaneswari, R., 2005. Restorative effect
of Azadirachta indicab aqueous leaf extract
dip treatment on haematological parameter
changes in Cyprinus carpio (L)
experimentally infected with Aphanomyces
invadans fungus. Journal of Applied
Ichthyology, 21: 410-413. DOI:10.1111/j.
1439-0426.2005.00614.x

Hrubec, T.C. and Smith, S.A., 2010.
Hematology of fishes. 944-1003p, In:
Weiss, D. A., Wardop, K.J. , Sixth eds,

av

Veterinary Hematology. Wiley-Blackwell,
USA, 1206p.

Khalafalla, M.M. and El-Hais, A.M.A.,
2015. Evaluation of Seaweeds Ulva rigida
and Pterocladia capillaceaas Dietary
Supplements in Nile Tilapia Fingerlings.
Journal of Aquaculture Research and
Development, 6 (3): 1-5. DOI:10.4172/
2155-9546.1000312

Koller, A., 1984. Total serum protein. in:
Kaplan, L A., Pesce, A. ., (eds).Clin
Chem, theory, analysis and correlation. St.
Louis: Mosby Company. 1316-1319.

Koroluk, M.A., Ivanova L.l., Maiorova,
1.G. and Tokarev, V.E., 1988. A method
for measuring  catalase  activity.
Laboratornoe delo- Laboratory Practice, 1:
16-19.

Lee, S., Lee, Y.S,, Jung, S.H., Kang, S.S. and
Shin, K.H., 2003. Anti-oxidant activities of
fucosterol from the marine algae Pelvetia
siliquosa. Archive Pharmacy Research, 26:
719-722.

Lee, Y.S., Shin, K.H., Kim, B.K. and Lee,
S., 2004. Anti-diabetic activities of
fucosterol from Pelvetia siliquosa. Archive
Pharmacy Research, 27: 1120-1122.

Lermen, C.L., Lappe, R., Crestani, M.,
Vieira, V.P., Gioda, C.R., Schetinger,
M.R.C, Baldisserotto, B., Moraes, G. and
Morsch, V.M., 2004. Effect of different
temperature regimes on metabolic and
blood parameters of silver catfish Rhamdia
guelen.  Aquaculture, 239: 497-507.
DOI:10.1016/j.aquaculture.2004.06.021


https://doi.org/10.1016/j.tifs.2011.03.011
https://doi.org/10.1016/j.tifs.2011.03.011

w908 ehardisn clageals olhni ollla.

OLlSea 5 s 5S|

Madibana, M.J., Mlambo, V., Lewis, B. and

Fouché, C., 2017. Effect of graded levels
of dietary seaweed (Ulvasp.) on grow
hematological and serum biochemical
parameters in  dusky  Argyrosomus
japonicus, sciaenidae. Egyptian Journal of
Aquatic Research, 107:1-5.
DOI:10.1016/j.ejar.2017.09.003

Morshedi, V., Nafisi Bahabadi, M.,

Sotoudeh, E., Azodi, M. and Hafezieh,
M., 2017. Nutritional evaluation of
Gracilaria pulvinata as partial substitute
with fish meal in practical diets of
barramundi (Lates calcarifer) .Journal of
Applied Phycology. 2: 1-11.

Plaza, M., Cifuentes, A. and Iba'n"ez, E.,

2008. In the search of new functional food
ingredients from algae.Trends Food Science
and Technolog,y.19: 31-39. DOI:10.1016/
j.tifs.2007.07.012

Peixoto, M.J., Svendsen, J.C., Malte, H.,

Pereira, L.F., Carvalho, P., Pereira, R.,
Gongalves, J.F. and Ozério, R.O., 2016.
Diets supplemented with seaweed affect
metabolic rate, innate immune, and
antioxidant responses, but not individual
growth rate in  European  seabass
(Dicentrarchus labrax). Journal of Applied
Phycology, 28:2061-2071. DOI:10.1007/
s10811-015-0736-9

Porfaraj, V., Karami, M., Nezami, S.A,,

Rafiee, G.R., Khara, H. and Hamidoghli,
A., 2013. Study of some biological features
of Mullets in Iranian coasts of the Caspian
sea. Journal of Utilization and Cultivation
of Aquatics, .12:97-110

Ragaza, J.A., Koshio, S., Mamauag, R.E.,

Ishikawa, M., Yokoyama, S. and
Villamor, S.S., 2015. Dietary supplemental
effects of red seaweed Eucheuma
denticulatumon  growth  performance,
carcass composition and blood chemistry of
juvenile Japanese flounder,Paralichthys
olivaceus. Aquaculture Research, 46:647—
657. DOI:10.1111/are.12211

Riche, M., 2007. Analysis of refractometry for

determining total plasma protein in hybrid
striped  bass  (Morone  chrysopsxM.
saxatilis) at various salinities. Aquaculture,
264: 279-284. 10.1016/j.aquaculture.
2006.12.018.

Rifai, N., Bachorik, P.S. and Albers, J.J.,

1999. Lipids, lipoproteins and
apolipoproteins. In: Burtis CA, Ashwood
ER, editors. Tietz Textbook of Clinical
Chemistry. 3rd ed. Philadelphia: W. B .
Saunders Company, 809p.

Rigi ghazagh, H., Aberoumand, A,

Ziaeinejad S. and Akbary, P., 2017.
Effect of astaxanthin on growth, body
chemical composition and some blood
serum biochemical indices in grey mullet,
Mugil cephalus Linnaeus, 1758. Iranian
Scientific Fisheries Journal , 26(2): 15-24

Shahraki, N., 2016. Effect of Padina

astraulis Hauck extract on growth, carcass
chemical composition, fatty acids and some
of liver parameters in grey mullet (Mugil
cephalus Linnaeus, 1758) larvae, M.Sc
Thesis. of Marine Sciences Department.
Chabahar Maritime University. 60p. (In
Persian)..

aA


https://doi.org/10.1016/j.ejar.2017.09.003
https://doi.org/10.1016/j.ejar.2017.09.003
https://doi.org/10.1016/j.aquaculture.2006.12.018
https://doi.org/10.1016/j.aquaculture.2006.12.018
http://en.wikipedia.org/wiki/Carl_Linnaeus

Yooolad [onia 5 cuus Jla

Ol 2 gale ddas

Song, J.W., Jang, JW., Kim, S.S., Oh, D.H.,

Cha, J.H. and Lee, K.J., 2011. Effect of
dietary  supplementation  with  alga
(Hizikiafusiformis and Ecklonia cava) on
the non-specific immune responses of
parrot fish Oplegnathus fasciatus. Korean
Journal of Fisheries Aquatic Science,
44:332-338.. DOL: 10.5657/KFAS.
2011.0332

Taboada, M.C., Millan, R. and Miguez,

Thomas,

M.1., 2013. Nutritional value of the marine
algae wakame (Undaria pinnatifida) and
nori  (Porphyra purpurea) as food
supplements. Journal of Applied phycology,
25:1271-1276. DOI: 10.1007/s10811-012-
9951-9

L., 1998. Clinical Laboratory
Diagnostics.1® ed. Frankfurt: TH-Books
Verlagsgesellschaft ,652P.

Valente, L.P., Araudjo, M., Batista, S.,

19

Peixoto, M., Sousa-Pinto, |., Brotas, V.,
Cunha, L. and Rema, P., 2015.
Carotenoid deposition, flesh quality and
immunological response of Nile tilapia fed
increasing levels of IMTA-cultivated Ulva

spp. Journal of applied phycology, 1: 1-11.
DOI: 10.1007/s10811-015-0590-9

Vettrivel, C., Pugazhendy, K., Meenambal,

M. and Jayanthi, C., 2013. Curative
Efficacy of Spirulina against Lead Acetate
Toxicity on the Cyprinus carpio Fresh
Water Fish. International Journal of
Pharmaceutical and Biological Archives,
4(3): 537 - 542

Vizcaino, A.J., Mendes, S.l., Varela, J.L.,

Ruiz-Jarabo, I., Rico, R., Figueroa, F.L.,
Abdala, R., Morifigo, M.A., Mancera,
J.M. and Alarcon, F.J., 2015. Growth,
tissue metabolites and digestive
functionality in Sparus aurata juveniles fed
different levels of macroalgae,Gracilaria
cornea and Ulva rigida. Aquaculture
Research, 47:3224-3238. DOI:
10.1111/are. 12774

Winterbourn, C., Hawkins, R., Brian, M.

and Carrell, R.W., 1975. Estimation red
cell  superoxidase activity,
Journal of Laboratory chinease in. The
Medicine, 85 (2): 337-340.

dismutase



Iranian Scientific Fisheries Journal Vol.28, No.3

Study of blood biochemical and liver antioxidant parameters changes in grey mullet,
Mugil cephalus fed with red seaweed Jania adhaerens J.VV. Lamouroux extract

Akbary P.*": Debashi F.:; Fadaii Rareni R.?
“paria.akbary@gmail.com

1-Fisheries Group, Marine Sciences Faculty, Chabahar Maritime University, Chabahar, Iran
2-Fisheries Department, Faculty of Fisheries and Natural Resources, University of Jiroft, Iran.

Abstract

The objective of the study was to examine the effects of red seaweed Jania adhaerens J.V.
Lamouroux extract (JE) on blood biochemical parameters and antioxidant enzyme activity of
grey mullet, Mugil cephalus, after 60 days. Four experimental diets were prepared: JEO as a
control group; JE5, JE10 and JE 15, which included 0, 5, 10 and 15 mg JE kg™ diet
respectively. One hundred twenty grey mullet weighting 14.95+ 2.01 g (meant SE) was
randomly divided into four groups corresponding to the different feeding regimes.After 60
days feeding with above diets, No significant differences were evident in albumin and
catalase (CAT) between the control group and treatments (P>0.05). The lowest levels of
glucose (GLU), cholesterol (CHO), alkaline phosphatase (ALP), alanine aminotransferase
(ALT) and the highest glutathione (GSH) activity were shown in JE15. Treatments containing
different levels of JE showed significantly different in superoxide dismutase (SOD), MDA,
GSH, total protein and globulin compared with control treatment (P<0.05). Overall, the
results of the experiment revealed that grey mullet fed with JE10 and JE15 diets showed
improvement of the activity of antioxidant enzymes and blood biochemical parameters and
use of diet containing 15 mg/kg J.adhaerens extract could suggest for grey mullet

Keywords: Antioxidant enzymes. Red marine seaweed, Blood biochemical parameters, Grey
mullet
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