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The effect of different levels of Fe (So4), (7H,0O) and probiotics (BioPlus-2B) on
some blood parameters of Rutilus frisii kutum fry
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Abstract. In this study the effect of iron of Fe (Sos), (7H,0O) and probiotics BioPlus 2B on some blood parameters was
investigated on 270 of Rutilus frisii kutum fry with total weight of 0.4+0.1 gr and total length of 3.9+0.3 cm in nine
treatments and triplicates during 60 days. Results showed that the highest number of red blood cells (RBCs) (1.65x10%+
1.55 per mm®, hemoglobin concentration (7.36x0.15 g/dl), hematocrit concentration (24.03+0.85 %), MCV (1.45£1.48
F1), MCH (46.29+0.25 pg) and lymphocyte (92+2) belong to treatment 5. The highest level of MCHC (34.65+0.67 g/dl)
and the greatest level of white blood cells (6.6£100 per mm®) were observed in treatments 4 and 8, respectively. The
findings of this research showed that treatment 5 contained the highest amount of iron (7 mg/kg of feed) and probiotics
(CFC 1.6x10°) resulted in the highest amount of red blood cells, hemoglobin, hematocrit, MCV, MCH and lymphocytes
in this study.
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Table 1. Experimental diets used in the feeding of Kutum fry (Rutilus frisii kutum) in different treatments.
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Table 2. Comparison of the blood parameters of Kutum fry (Rutilus frisii kutum) in different treatments supplemented

with Fe (Soy), (7H,0) and probiotic (BioPlus-2B).

5 C
2 (<Com) oz o AA/AY
q
LOLF A IC/TE- e F AL [ F s LAT Ab w9 F Lt FAb Ty
FLEH (Cor) AV
N.H .,
S FA NEP IR IR TV ¥ F ' F Y @/ F A
AT
DHDIN (c€o) aq AT FAULAA _ _ _ _ _ _ _ _
@ O F LB/ oq I o F UL |4/ T4 N ZEX sa®/ ' F 0q 49/ FOALM o 3/ FAAL
VO/44 -
A FQ0/04
HOW (5 57) _ _ _ _ _ * _ _
AV @ FONIS | AT AL | T RTVZE VIV EVIE V2N - SO F WA poq A/ YA/
AN (TF ) poq /VFAM _ _ _ _ _ _ _ —
paV/ATAM P VAT LA pod AT L o AMATBA/ L AT/ ATV | 9T N o Y/ FAM
™ ST (o) s TN | VAF VL o F AL UAF A VZESUVASE VIOE A /AL MAF AL VI RPTE sq¥/*F AL
vl S (59 <Cem T
22 Q /Tl
> oqV/ T AYA oqV/ T MA AT AV/4 @ FAUA | AT ASIA QA EAMA | QT VI sq A FUA
. . . INF v/
2T SRS ¢ (FT ) JONFE AU _ B B ) ) VAFB/ i i
Q3/NFAI e MAFAS S MAFAQ/ o MATAI L VAFQ4/\ ,é o Y/ATST/ seY/AF VO
T NS i (7 e ) _ _ _ _ _ _ _ _ _
N \F A/ o\ FA4 QAT M4 MIF A4 w/\F A4 o V4T AV o AT M4 o VAT A 18 L \F/é
o
AR F0 e 0 04 04 03 00 F0L 0N 0y
[ 22-90-920Z UO J1IrJenuyyigqu WoJ} pepeojumo( ] [0T22ZY6ET08£9E212 T TOOT 02 :HOA ]

[ 28'2'2 1qurgndpede/6e8T2 0T 104 |



http://dx.doi.org/10.21859/acadpub.nbr.2.2.82
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.2.1.0
https://nbr.khu.ac.ir/article-1-2490-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24236330.1394.2.2.1.0]

[ DOI: 10.21859/acadpub.nbr.2.2.82 ]

87/AV

H. Azarin et al. The effect of Fe (So4), (7H,0) and BioPlus-2B

Voo o3hiser 9 9n® o2l il oLKen 5 0,80 2l

ST s 55 jo 5 sad 58 slhaws ols OLES 1y Oljee 2
o sl )3 mmen 555 ESsms 11> Lo
b i3l 3 Ol e 50T (Tl Lajles S0
Ol (ol 53 K5 JoSo Ll gy 1 oIS 5 5o
C o OLSea 5 Song Ll eds 1S als dber
Michthys miiuy cewy o sS 3a 3515 338 5 sas) VU
(Clostridium  butyrium) e s 5 5 p 5% f—ulS b 5
Calisee slas 5S'U (Song ef al., 2006) 1 5 i1
L 5 bl sl ST 51 a5 8 (LAB) eSS Yo
(Panigrahi ef 15, o YU oo )3 1) o ol 55 e sk
Jie Lo 50 s 5 onlinal azin SO o> sal., 2005)
331 oo ssm) sk ez 5 BB 55k 4 skl S

(Nayak, 2010) aas o 1551 LS K, YT 53

58 e o MCH ;MCV (2 glas ¢ o s 015
d g e JaSe S5 g n L Lgs 4S5 5 lajles
sFirdaus .r<+/+0) a5 § odaltie ls ae (M|
@_;gi_i @M o3y 53 AT OB oS sl Ol o, e
sliws talS” Eoel (Heteropneustes fossilis) ala
bl Sl G gl LS 3580 05 a8 sled
s 53 BBl a5y (Firdaus ef al.,, 1994) s,
(s s a3 Lol I S Ol e i B
Sty & 3,108 o LSEMCH sMCV oo S sles
Ll oul 5 AL oalie b Y ) lajles 4 Lo O
sl gen Chile 0, aa 5 Mohan 3T 55 .4l
5 g3 5 St o Sl Bl 22 8 laer g 055
0l L S s 5 <) bls 0 0T e &7 il 2l
S S 4l odd S5 1E &S Bl oo (51
Sl a5 5,8 on 1B Dok (e e 53 ST e S ot
>3 (Mohan et al., 2009) 555 s oo §550S (e

B. lisheniformis 5 B.subtilis ¥\s>| 5 ol uims
Ao 53 03 ) o3 ,38 Sl (slls &SI el S sl
OLilie & &G s 3 b oS ol 53 oS san o
Sl o g &S sy sl aBl ialS g edd 4l
= J 5l sl a8 W el Ol 3 g 45 S Sy s O

Sled 5 L edalie dall Hlad o by 55 Ao s o 5YL
J8o5 5 e Bk e LA LS 5o 4 dals
Ao )s bl dals Hlad pomen . Ildls Hls ae DS
340l e O glys Y 50 F Y ) Hls L G sid

(p</00)

G5 s 9 Sy

231y il G5 I 5en sl (sla el sl LacS S 5u5
S AYLA G G ol yo S s ‘._J@ el Olabs
ot Loy 31> ol st 4|y ddw Lgl.adrlf:\.bd
Lasleg 805 L dals jlad 5A Sl e ¥ 5 lajles 5o
e YL dals e 15 S Bl e SV
-5 S sl e oo il oo b oS s
Slaador lowsS I 5 (L3l Sl bl sise) (5o
DS I 515 e Ll G151 s (s )
Sl LadSS sug 5 am SV glaesy Oyl ,go dslen
535 La gl 5 a3y STl clam J 31 8 oy 0
33 LSl su e i e ol 58l Cadzies OLabe
B Lot pid Jlub b 4 0y Lol b 5 (aale3T Ll
e s>, (Nayak, 2010) 5 &S bty
g S Sy sl ST 5 Sles Jds s Ao
Aals 0L Kos (slajles & Cami 1y by 555 doys el
S5 3 Pk sl o YL Austin 5 Sharifuzzaman
Ol 03,8 Cd S gus p JuSe Lasds azin ¥ b1,
ol 5 p o i )3 Al 4 b JoSe I iy eslizal s S

.(Sharifuzzaman & Austin, 2009) 45 s 4d%

S 0 S SLasled 53 S 9 Oljn ol )y 1 5
SYsb AN Ldiee Olids (& 5155 Olje 0 5YL 1
{Choi & Yoon, 2008) = ;¥ LaeSls gws n L e
L Al el ol ST 0l 5o (pale Lidkens 5 (5
op) (Panigrahi ef al., 2005) 335 o b ool —
Sl 55 55 Sl s CaSls s & el (Seas a8
Gron SLad IS slas sl Ol e 03 53 255 5 )l sl
4S8 ,les ;s MCH MCV (s S 5len ¢ m ol san O3

S ey p ol 03 Rl 5 S smsp law op YL Dl


http://dx.doi.org/10.21859/acadpub.nbr.2.2.82
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.2.1.0
https://nbr.khu.ac.ir/article-1-2490-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24236330.1394.2.2.1.0]

[ DOI: 10.21859/acadpub.nbr.2.2.82 ]

88/M

Nova Biologica Reperta Vol. 2 (2): 82-90 (2015)

AY=20 ¥ 5 Les ¥ ol e psle 5o Cngs sboazil

sPanigrahi ., .(Nayak, 2010) 5 = %
CFU/g Lot 4dx 0LS 55, VT3 olale 0,Kan
o Lactobacillus rhamnosus ¢S_s s » V)Y feed
S S 5 g S b o 595 53, 0 s
Lal edUals 0l oYU (koSS (gl cpimman 5 4lS™ i,
(Panigrahi et c_s1% s 51 0T 55V  CFU/g feed i
gl ool gl Slagel & o romas al., 2004)
S o ek Calitee (L) a5 omad 5 Cakibus glail
SLasless o 45T Sl 0155 o0 G ol S el
CFU/ED) ¢S pms sV mhaan ol 5las o 2alejT
(4 8518 53 0,8 e V) aT (Y el 5 (1/91
o S G S bl ) S e s
S Cla ) S s () 9 S8 G ) s
Oliioee 457 1) a3 3 4 g0 (SLac 5l 13 5 oo slgiiy
(3 S g5 4 il Vel Wlos S 1S il
e ot g 0090 sk stos 65 o1
oS SN 5 Sl s 5 Gl ds la,ls,

Cdls Lo s

S1oy08 g i

Ql_fjf LSJ)}L‘:‘§ (ajl.ﬁ oli.f;&b Lg;jﬁ oli..:..;lﬁ)T QY}iM)‘
O—i‘(’t-’»"ﬂ Cg erQ\};@qJ&urm\)é):SLg:l}\j
.Jﬁd&‘})ﬁdwc-l}};d)&@ﬂ}};

Bl s 3,T L gl JoSe 3k 31 (Oncorhynchus mykiss)
FA-0R X ek wlis 5 (555518 pske Ao — (Daphnia magna)

AYAY i c@)’ﬁ 9 €& c)ﬂ:')j)s « dHls c.& ‘Gol.&i [ 66)45
28T S G (F o T 5 Sasusy Calie e 6
(s} p ke dowa— (Oncorhynchus mykiss) OS5, VT3

M=V Y SloeaY d i

Sale 53 Co S glen o ys 5 oS gen Olje e b sla
(g ot R S s 5 2T ol MBS LS
oS gk bl &8 Sl lles 4 S 6 5YL ol
3505 Cllas Sl G i L aS Ly T 5 S
4SSl plis o, s Reid LOYAY O Sas 5 (6 ob)
53 OLaS 585, VTS 53 Yoo o g Sl e licd
o S slen 53 (6l gme S| Yersinia ruckeri s ,\ews
(Reid et al., :)jTu’_A.S >4 9 4o u‘<':3}':’3}l. sl
LacSS gms oo T go ) il 4 &S g0s 5 ,56.2003)
O3 5l pal 1 aS Jole i ls Sa o3 5
Jol 5,118 o U 0T (st slas Slhos 5 S 55
JLis H eyl o a3 e glows 0508 (o (T ZoiS
L ol Lol esdhe il SGISG ¢SSas! 5 (6 ol
o 15 LS gy 2 St W15 0 55 0L oS5 @ ar 5
Gty 2laeS s sms 51 Mehrim .aas 5,5 5L
e pla®r UV Sl Calies L;ur_ﬂ,: 43 O.niloticus
SNIAFer Gla il Ay e 5 K S g Se
a3 AT (S5 s Lo g g3l o1l
Sladles 5 b5 (Mehrim, 2009) dsT Cowsas S
das e OLES Galf_.i.luﬂ Ll s 5000 Lol i s Calises
S o e S s el olie 53 ale el ey
Sl 3 LeT U5 oll o Y yame s g lutia
Colle olie cplpls 3 g0 G Ol e 53 Chli> 5 LS,

o) L Ll o5 a5 Olijn £ 58 4 ey S5 s 5

References / xslo

-Lg_}a.T)A lh&zj'j:{}_).; )J{)L{ AYAQ .‘ c‘g'ﬁj | ‘&5?‘-‘.15 ) c‘sb;'
AP F ashiT dsly bl 33T oty s oo dlos — .55,
w

deol S o WM LE g 5 8 P T (Felb o (b yixer

0LS o, LYy s S sl

L;YTJJ'.S b


http://dx.doi.org/10.21859/acadpub.nbr.2.2.82
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.2.1.0
https://nbr.khu.ac.ir/article-1-2490-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24236330.1394.2.2.1.0]

[ DOI: 10.21859/acadpub.nbr.2.2.82 ]

89/A4

H. Azarin et al. The effect of Fe (So4), (7H,0) and BioPlus-2B

Voo o3hiser 9 9n® o2l il oLKen 5 0,80 2l

Arianto, A. and Austin, B. 2002. Probiotics in
aquaculture: Review. — Journal of Fish Diseases 25:
633-642.

Bagheri, T., Hedayati, S.A., Yavari, V., Alizade, M. and
Farzanfar, A. 2008. Growth, survival and gut microbial
load of rainbow trout (Onchorhynchus mykiss) fry given
diet supplemented with probiotic during the two months
of first feeding. — Turkish Journal of Fisheries and
Aquatic Sciences 8: 43-48.

Benfey, T.J. and Sutterlin, A.M. 1984. The
haematology of triploid landlocked Atlantic salmon,
salmo salar, L. —J. Fish Biol. 24: 333-338.

Blaxhall, P.C. 1972. The haematological assessment of
the health of fresh water fish. — Journal of Fish Biol. 4:
593-604.

Chang, C.L.LW and Liu, W.Y. 2002. An evaluation of
two bacterial strains, Enterococcus faecium SF68 and
Bacillus toyoi, for reducing edwardsiellosis in cultured
European eel, Anguilla Anguilla L. — Journal of Fish
Diseases 25: 311-315.

Choi S.H. and Yoon, T.J. 2008. Non-specific immune
response of rainbow trout (Oncorhynchus Mykiss) by
dietary heat-inactivated potential probiotics. — Immune
Net. 8: 67-74.

Farzanfar, A., Lashto Aghaei, G., Alizadeh, M., Bayati,
M. and Ghorban, R. 2007. Study on growth
performance of Rainbow trout, Oncorhynchus mykiss,
larvae with different concentration of probiotic in diet. —
In: proceedings of Aquaculture, San Antonio, Texas,
USA.

Farzanfar, A. 2006. The use of probiotics in shrimp
aquaculture. — FEMS Immunology and Medical
Microbiology 48: 149-158.

Firdaus, S., Jafri, A.K. and Rahman, N. 1994. Effects
of iron-deficient diet on the growth and haematological
characteristics of the catfish Heteropueustes fossilis
Bloch. — Journal of Aquaculture in the Tropics 9: 179-
185.

Gatlin, D.M. 2002. Nutrition and Fish Health. Fish
Nutrition. — Academic Press, San Diego, CA, USA. 671

pp.

Ghosh, S., Sinha, A. and Sahu, C. 2008. Diectary
probiotic supplementation in growth and health of live-
bearing ornamental fishes. — Aquaculture Nutr. 14:
289-299.

Gomez-Gil, B., Roque, A. and Turnbull, J.F. 2000. The
use selection of probiotic bacteria for use in the culture
of larval aquatic organisms. — Aquaculture 9: 259-270.

Gullian, M., Thompson, F. and Rodriguez, J. 2004.
Selection of probiotic bacteria and study of their
immunostimulatory effect in Penaeus vannamei. —
Aquaculture 233: 1-14.

Houston, A.H. 1990. Blood and Circulation.
Methods for Fish Biology. — American Fisheries
Society, Bethesda, Maryland 9: 273-334.

Karimi, K. and Rahimi, S.H. 2004. The effects of
different levels of probiotic on levels of fats and

red cells of broilers. — J. Pejuohesh and Sazandeghi
62: 40-45.

Kurti, P. 2000. Microbial balance and optimal
digestion in pigs. — International Pig Topics 16:
17-19.

Mehrim, A.L. 2009. Effect of dietary supplementation of
Biogen (Commercial probiotic) on mono-sex Nile
tilapia (Oreochromis niloticu) sunder differentstocking
densities. — J. Fisher Aquatic Science 4: 261-273.

Mohan, B.R., Kadirvel, S.K., Natarajan, R. and
Bhaskaran, M. 1996. Effect of probiotic
supplementation on growth nitrogen utilization and
serum cholestrol in broilers. — British Poultry Science
37:395- 401.

Moriarty, D.J.W. 1998. Control of luminous vibrio
species in Penaeid aquaculture ponds. Aquaculture 164:
351-358.

Nayak, S.K. 2010. Probiotics and immunity: A fish
perspective. — Fish and Shellfish Immunology 29: 2-14.

Olafsen, J.A. 1998. Interactions between hosts and
bacteria in aquaculture. — In Proceedings from the US-
EC Workshop on Marine Microorganisms: Research
Issues for Biotechnology. European Commission,
Brussels, Belgium.

Panigrahi, A., Kiron, V., Puangkaew, J., Kobayashi, T.,
Satoh, S. and Sugita, H. 2005. The viability of probiotic
bacteria as a factor influencing the immune response in
rainbow trout Oncorhynchus mykiss. — Aquaculture 243:
241-254.

Panigrahi, A., Kiron, V., Kobayashi, T., Puangkaew, J.,
Satoh, S. and Sugita, H. 2004. Immune responses in
rainbow trout Oncorhynchus mykiss induced by a
potential probiotic bacteria Lactobacillus Rhamnosus
JCM 1136. — Immunol. Immunopathol. 102: 379-388.

Reid, R.T., Live, D.H., Faulkner, D.J. and Butler, A.
1993. A siderophore from a marine bacterium with an
exceptional ferric ion affinity constant. — Nature 366:
455-458.

Serrano, P.H. 2005. Responsible use of antibiotics in
aquaculture. — FAO Fisheries Technical Paper. 97 pp.

Schiffrin, E.J., Brassart, D., Servin, A.L., Rochat, F.
and Donnet-Hughes, A. 1997. Immune modulation of
blood leucocytes in humans by lactic acid bacteria:
Criteria for strain selection. American Journal of
Clinical Nutrition 2: 515-520.

Song, Z., Wu, T., Cai, L. Zhang, L. and Zheng, X. 2006.
Effects of dietary supplementation with Clostridium
butyricumon the growth performance and humoral


http://dx.doi.org/10.21859/acadpub.nbr.2.2.82
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.2.1.0
https://nbr.khu.ac.ir/article-1-2490-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24236330.1394.2.2.1.0]

[ DOI: 10.21859/acadpub.nbr.2.2.82 ]

90/4.

Nova Biologica Reperta Vol. 2 (2): 82-90 (2015)

AY-80 Y 5t ¥ ala i pole o (g slaasily

immune response in Miichthys miiuy. — J. Zhejiang
Univ. Sci. 7: 596-602.

Sharifuzzaman, S.M. and Austin, B. 2009. Influence of
probiotic feeding duration on disease resistance and
immune parameters in rainbow trout. — Fish Shellfish
Immunol. 27: 440-445.

Wooldridge, K.G. and Williams, P.H. 1993. Iron uptake
mechanisms of pathogenic bacteria. — FEMS
Microbiology Reviews 12: 325-348.

Yanbo, W. and Zirong, X. 2006. Effect of probiotic for
commom carp (Cyprinus carpio) based on growth
performance and digestive enzymes activities. —
Journal of Animal Feed Science and Technology 127:
283-292.

Azarin, H., Imanpoor, M.R., Rajabpour, M., Mehdinejad, M. and Jafar Nodeh, A. 2015. The effect of different levels
of Fe (So4), (7H,0) and probiotics (BioPlus-2B) on some blood parameters of Rutilus frisii kutum fry. — Nova

Biologica Reperta 2: 82-90.

Lglhjlabl.g: gs*.ﬂ.ﬂ‘_‘fu"yﬂﬁﬁ &ﬁ}ﬁjo}jﬂ_’é &T;_Al;xac_,lzuj:?t AYa¥ .n}}_,él?&pjbcb‘;idu\@a Cp O o Uﬁbhﬁ\‘.n c&i)‘JT

A=Y s psle )3 op g slaasl — (Rutilus fristi kutum) din sloay g


http://dx.doi.org/10.21859/acadpub.nbr.2.2.82
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.2.1.0
https://nbr.khu.ac.ir/article-1-2490-fa.html
http://www.tcpdf.org

