
   

Huso huso Linnaeus, 1758

 

Hoseinifar@ut.ac.ir

Huso huso

MCVMCH

MCHC

P< 0.05

P<0.05

P>0.05

 
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
89

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

2.
4.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-1
1-

06
 ]

 

                             1 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109989
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.4.1
http://isfj.ir/article-1-366-fa.html


   

Gibson et al. 2004

Acipenser baeriMahious & Ollevier, 

2005Clarias gariepinusMahious & 

Ollevier, 2005Psetta maximaMahious et 

al., 2006Fenneropenaeus indicus

Hoseinifar et al., 2010

Hoseinifar et al., 2010b

Asadi et al., 

2006 ;Houston, 1997

Irianto & 

;Austin, 2002Brunt & Austin, 2005

Cerezuela

Spaus 

aurata

Huso huso

Raftilose P95

Ninees, 1999

Mahious & Ollevier, 2005Orafti

Raffinerie Tirlemontoise, Tienen, Belgium

Sahli

Brown, 1988MCV

MCH

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

89
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

4.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
06

 ]
 

                             2 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109989
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.4.1
http://isfj.ir/article-1-366-fa.html


   
MCHC

Biuretcholesterol oxidase 

glucose oxidase

Auto analyserEppendorf, 

EPOS, GermanyPars Azmoon,Tehran, 

IranShahsavani et al., 2008

WTW

Oximeter, oxi320/set wtwpH

PH 323- B/setl-wtw.Best-Nr100745

Cond 330i/set wtw

Kolmogornove-Smirnove

P<ANOVA

Duncan's multiple-range 

testZar, 1994

SPSS

Excel, 2007

                                     

RBC

MCV

MCH

MCHCP

  

P<

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

89
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

4.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
06

 ]
 

                             3 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109989
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.4.1
http://isfj.ir/article-1-366-fa.html


   
P

P

P

P

P

     

MCHMCHCMCV

±ab±b±

 

±

  

±

  

±

    

±a±

 

ab±±

 

±

  

±

    

±ab±

 

a±

 

±±

  

±

      

±b±

 

ab±±

 

±

  

±

  

P<0.05

P<0.05

    

ab±b±±

 

±

  

±

     

ab±a±

 

±±

 

±

    

a±a±

 

±

 

±±

    

b±b±

 

±±

 

±

  
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
89

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

2.
4.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-1
1-

06
 ]

 

                             4 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109989
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.4.1
http://isfj.ir/article-1-366-fa.html


   
LDH (Ul-1)ALP  (Ul-1)AST  (Ul-1) ALT  (Ul-1) 

±

 

±

 

±

 

±

    

±

 

±

 

±

 

±

   

±

 

±

 

±

 

±

   

±

 

±

 

±

 

±

 

:

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

89
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

4.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
06

 ]
 

                             5 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109989
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.4.1
http://isfj.ir/article-1-366-fa.html


   

;Brunt & Austin 2005) 

Osuigwe et al., 2005

Merrifield 

et al., 2010a; Ringo et al., 2009

Onchorhynchus Mykiss

Welker

MOS

Ictalurus punctatus

Sado

MCV

MCH

MCHC

Aly

Merrifield et al., 2010b

Olsen et al., 2001

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

89
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

4.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
06

 ]
 

                             6 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109989
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.4.1
http://isfj.ir/article-1-366-fa.html


   
Van 

Loo et al., 1999

Delzenne ;Delzenne & Kok, 2001 et al., 

2002

Kok et al., 1998

LDHASTALTALP

Racicot et al., 1975

Oncorhynchus mykiss

Huso huso

 

Huso huso

Aly S.M., Abdel-Galil A.Y., Ghareeb A. and 

Mohamed M.F., 2008. Studies on Bacillus 

subtilis and Lactobacillus acidophilus, as 

potential probiotics, on the immune response 

and resistance of Tilapia nilotica (Oreochromis 

niloticus) to challenge infections. Fish Shellfish 

Immunology, 25:128-136. 

Asadi F., Rostami A., Pourkabir M. and Shahriari 

A., 2006. Serum lipid and lipoprotein profile of 

Asian tortoise (Agrionemys horsfieldi) in 

prehibernation state. Comparative Clinical 

Pathology, 16(3):193-195.  

Brown B.A., 1988. Routine Hematology Procedures. 

Leo and Febiger, Philadelphia, PA, USA.   

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

89
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

4.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
06

 ]
 

                             7 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109989
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.4.1
http://isfj.ir/article-1-366-fa.html


   
Brunt J. and Austin B., 2005. Use of a probiotic to 

control lactococcosis and streptococosis in rainbow 

trout, Oncorhynchus mykiss (Walbaum). Journal of 

Fish Disease, 28:693-701. 

Cerezuela R., Cuesta A., Meseguer J. and Esteban 

M.A., 2007. Effects of inulin on gilthead seabream 

(Sparus aurata L.) innate immune parameters. Fish 

and Shellfish Immunology,  24(5):663-668. 

Delzenne N. and Kok N., 2001. Effects of fructans-

type prebiotics on lipid metabolism. American 

Journal Clinical Nutrition, 73:456S 458S.  

Delzenne N.M., Daubioul C., Neyrinck A., Lasa 

M. and Taper H.S., 2002. Inulin and 

oligofructose modulate lipid metabolism in 

animals: Review of biochemical events and 

future prospects. British Journal of Nutrition, 

87:S255 S259.  

Gibson G.R., 2004. Fiber and effects on probiotics 

(the prebiotic concept). Clinical Nutrition 

Supplements, 1: 25-31. 

Houston H., 1997. Are the classical hematological 

variables acceptable indicators of fish health? 

American Fish Society, 126:879-894. 

Hoseinifar S.H., Zare P. and Merrifield D.L., 

2010a. The effects of inulin on growth factors 

and survival of the Indian white shrimp larvae 

and post-larvae (Fenneropenaeus indicus). 

Aquaculture Research, 49(9): 348-352. 

Hoseinifar S.H., Mirvaghefi A., Mojazi Amiri B., 

Khoshbavar Rostami H. and Merrifield D., 

2010b. The effects of oligofructose on growth 

performance, survival, intestinal microbiota 

and liver histology of endangered great 

sturgeon (Huso huso) juvenile. Aquaculture 

Nutrition, (In press). 

Irianto A. and Austin B., 2002. Use of probiotics to 

control furunculosis in rainbow trout, 

Oncorhynchus mykiss (Walbaum). Journal of 

Fish Disease, 25:333-342. 

Kok N., Taper H. and Delzenne N.M., 1998. 

Oligofructose modulates lipid metabolism 

alterations induced by a fat-rich diet in rats. 

Journal of Applied Toxicology, 18:47 53. 

Mahious A.S., Gatesoupe F.J., Hervi M., Metailler R. 

and Ollevier F., 2006. Effect of dietary inulin and 

oligosaccharides as prebiotics for weaning turbot, 

Psetta maxima (Linnaeus, C. 1758). Aquaculture 

International, 14:219-229. 

Mahious A.S. and Ollevier F., 2005. Probiotics and 

prebiotics in aquaculture: A review. 1st 

Regional Workshop on Techniques for 

Enrichment of Live Food for Use in 

Larviculture, 7-11 March, Urima, Iran, pp.17-

26. 

Merrifield D.L.,  Dimitroglou A., Foey A., Davies 

S.J., Baker R.T.M., Bogwald J., Castex M. 

and Ringo E., 2010a. The current status and 

future focus of probiotic and prebiotic 

applications for salmonids. Early view 

doi:10.1016/j.aquaculture.2010.02.007 

Merrifield D.L., Davies S.J., Guroy D., Guroy B., 

Emery M., Llewellyn C. and Skill S., 2010b. 

Preliminary assessment of Chlorogloeopsis as 

a dietary supplement for red tilapia 

(Oreochromis niloticus). Aquaculture, 

299:128-133. 

Natt M.P. and Herrick, C.A., 1952. A new blood 

diluent for counting the erythrocytes and 

leucocytes of the chicken. Poultry Science, 

31:735-738. 

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

89
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

4.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
06

 ]
 

                             8 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109989
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.4.1
http://isfj.ir/article-1-366-fa.html


   
Niness K.R., 1999. Inulin and oligofructose: what 

are they? Journal of Nutrition, 129:1402S 6S. 

Olsen, R.E., Myklebust, R., Kryvi, H., Mayhew, 

T.M. and Ringo, E., 2001. Damaging effect of 

dietary inulin on intestinal enterocytes in Arctic 

charr (Salvelinus alpinus L.). Aquaculture 

Research, 32:931 934. 

Osuigwe D.I., Obiekezie A.I. and Onuoha G.C., 

2005. Some haematological changes in hybrid 

catfish (Heterobranchus longifilis x Clarias 

gariepinus) fed different dietary levels of raw 

and boiled jackbean (Canavalia ensiformis) 

seed meal. African Journal of Biotechnology, 

4:1017-1021. 

Racicot J.G., Gaudet M. and Leray C., 1975. 

Blood and liver enzymes in rainbow trout 

(Salmo gairdneri)  with  emphasis  on  their  

diagnostic  use:  Study  of  CCl4 toxicity  and  a  

case  of  Aeromonas infection. Journal of Fish 

Biology, 7:825-835.  

Ringo E., Olsen R.E., Gifstad T., Dalmo R.A., 

Amlund H., Hemre G. and Bakke A.M., 

2009. Prebiotics in aquaculture. Aquatic 

Nutrition, 16:117-136. 

Sado R., Bicudo A. and Cyrino J., 2008. Feeding 

dietary mannan oligosaccharides to juvenile 

Nile tilapia, Oreochromis niloticus, has no 

effect on hematological parameters and showed 

decreased feed consumption. Journal of the 

World Aquaculture Society, 39:821-827. 

Shahsavani D., Mohri M. and Gholipour Kanani H., 

2008. Determination of normal values of some 

blood serum enzymes in Acipenser stellatus Pallas. 

Fish Physiologi and Biochemistry. early view: DOI 

10.1007/s10695-008-9277-3.  

Van Loo J., Cummings J., Delzenne N., Franck 

A., Hopkins M., MacFarlane G., Newton D., 

Quigely M., Roberfroid M., Van Vliet T. and 

Van den Heuvel E., 1999. Functional food 

properties of non-digestible oligosaccharide: A 

consensus report from the ENDO project 

(DGXII AIRII-CT94 1095). British Journal of 

Nutrition. 81:121 132. 

Welker T.L., Lim C., Yildirim-Aksoy M., Shelby 

R. and Klesius P.H., 2007. Immune response 

and resistance to stress and Edwardsiella 

ictaluri, fed diets containing commercial whole 

cell yeast or yeast subcomponents. Journal of 

World Aquaculture Society, 38:24 35. 

Zar J.H., 1994. Biostatistical Analysis. Prentice-

Hall, New Jersey, 662P. 

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

89
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

4.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
06

 ]
 

                             9 / 10

http://dx.doi.org/10.22092/ISFJ.2017.109989
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.4.1
http://isfj.ir/article-1-366-fa.html


Iranian Scientific Fisheries Journal                                                             Vol. 20, No. 2, Summer 2011 

    

The effects of prebiotic oligofructose on hematological, serum 

biochemical parameters and liver enzymes of juvenile beluga 

(Huso huso)  
Hoseinifar S.H.(1)*;  Mirvaghefi A.R.(2); Mojazi Amiri B.(3);  

Khoshbavar Rostami H.A.(4) and Darvish Bastami K.(5) 

Hoseinnfar@ut.ac.ir 

1,2,3-Faculty of  Natural Resources, University of Tehran, P.O.Box: 4111 Karaj, Iran 

4-Inland Waters Aquatics Stocks Research Center, P.O.Box: 139 Gorgan, Iran 

5-Iranian National Institute for Oceanography (INCO), P.O.Box: 14118-13389 Tehran, Iran 

Received: July 2010                          Accepted: December  2010  

Keywords: Prebiotic, Oligofructose, Hematology parameters, Serum enzymes, Beluga  

Abstract 
The aim of the present study was to investigate the effects of dietary oligofructose (1, 2 and 
3%) on blood profiles of beluga Huso huso juveniles (18.77±0.76g). After 7 weeks feeding on 
experimental diets hematological parameters, metabolic products (cholesterol, glucose and 
total protein) and serum enzymes (lactate dehydrogenase, alkaline phosphatase, alanine 
aminotransferase and aspartate aminotransferase) were measured. Compared to the control 
group (0% oligfructose), oligofructose had no effects on red blood cell counts (RBC), mean 
corposcular volume (MCV), mean cellular hemoglobin concentration (MCH) or mean cell 
hemoglobin concentration (MCHC) (P>0.05). However, hematocrit (Hct), hemoglobin 
concentration (Hb) and leucocyte counts (WBC) were significantly higher in fish fed 2% 
oligofructose (P<0.05). Although serum glucose and total protein remained unaffected, 
cholesterol was significantly lower in the 2% oligofructose group (P<0.05). Our results 
showed oligofructose had no significant effects on serum lactate dehydrogenase, alkaline 
phosphatase, alanine aminotransferase and aspartate aminotransferase (P>0.05). These results 
indicate an immunomodulatory effect and the potential to reduce serum cholesterol levels in 
beluga sturgeon.  
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