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ABSTRACT  
Nowadays the main problem of business aquaculturing is improvement of formulated nutrition for 

increasing growth and enhancement of fishes’ health. This research has been done in order to consider the 

effect of prebiotic (saccharomyces cerevisia) added to nutrition at different levels on juvenile fingerling 
rainbow trout. After a week of compatibility with growing condition 120 rainbow trout with average 

weight of 3.61±0.12 distributed randomly into 12 pool with 100 liters volume and density of 10 piece in 

each pool in the form of 4 treat of 1% prebiotics, 1.5% of prebiotics, 2% of prebiotics and control group 
without feeding up with prebiotics and with 3 repeat. In this research growth indices, hematology and 

immune factors in a pattern have been evaluated. At the end of a period parameters of body weight 

increase, food conversion coefficient, especial growth indices, daily average growth, in 2% treatment 

have had significant difference with control and other treatments (p<0.05). Growth indices such as final 
length and weight, survival, obesity coefficient in treatments had significant difference toward control 

group (p>0.05). In considering some hematological indices such as the degree of white cell, red cell, 

hemoglobulin and hematocrit and the degree of neutrophil significant statistical difference has been 
observed between 2% treatment and other treatments and control group (p<0.05). In factors of red cell 

volume mean, hemoglobin concentration mean, red cell hemoglobin mean and other hematological 

factors significant difference hasn’t been observed in treatments (p>0.05). Regarding immune factors the 

degree of lysozyme, total immunoglobulin and IgM significant statistical difference has been observed at 
2% treatment with control group and other treatments (p<0.05). Therefore regarding the results and 

positive effect of yeast cell wall on growth process, hematological and immune indices of juvenile 

rainbow trout, we can suggest 2% doze of yeast cell wall at nutrition of these fishes. 
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INTRODUCTION  

Rainbow trout fish (Oncorhynchus mykiss) was a specious with high business value that different diseases 

such as bacterial infective diseases in most culturing farms is one of main reasons for decreasing the 
degree of its production. The condition of culturing fishes in primitive steps of culturing has significant 

effect at success or failure of culturing (Ghosh et al., 2002). Now the main challenge at business 

aquacultuiring is improvement of formulated nutrition for optimizing growth and enhancing fish’s health. 
Nowadays using nutrition that have function at enhancing immune system is the strategy that besides 

supplying necessary nutrition for supporting growth of aquatic organism can be beneficial at increasing 

health, resistance against stress and pathogens (Torrecillas et al., 2010). In this relation ingredients that 
are used are prebiotics. Prebiotics are indigestible nutrition (carbohydrate) that have beneficial effect on 

host and improve its health through growth or activating limited number of bacteries specious that exist at 

intestine (Gibson and Roberfroid, 1995). Prebiotics of yeast cell wall is in fact extracted cell wall from 

yeast Saccharomyces cerevisia.Yeast cell wall is the origin of two important matters of immunostimulant 

named β-Glucan(1 3) and Mannan Oligosaccharide or (MOS) (EL-Boshy et al., 2010). β-Glucan can 
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acts reducer of stress and growth stimulator and make high resistance against pathogens leading to 

reduction of mortality in fishes. Researchers showed that the degree of effect of Glucan on growth 

depends on its percentage in nutrition, time of feeding and also the type of studying specious (Ai et al., 
2007; Sakai, 1999). Also β-Glucan causes increase of strange cells phagocytes such as neutrophils, 

macrophages, interferon, and lysozyme and finally increasing immune system of body cells (Cuesta et al., 

2004). Studies of researchers shows that Mannan Oligosaccharide causes increase of survival and 

efficiency of nutrition, improvement of growth performance at different specious of aquatics (Merrifield 
et al., 2010; Ringo et al., 2010). 

During a study the effect of prebiotic of yeast cell wall on factors of growth, blood and immune of 

juvenile fish of Cyrinus Carpio was considered. This prebiotic was added at 3 levels of 1,2 and 3% to the 
nutrition of fishes during 8 weeks. At the end of the period factors of growth, blood and immune showed 

significant growth at 3% treatment (Mizani, 2011).  

In a consideration levels of 1, 2, 3% inulin prebiotic has been tested in nutrition of rainbow trout. After 8 
weeks nutrition didn’t show significant difference with control group about the degree of activity of 

enzymes of blood serum in treatments (p>0.05). Using lower levels of prebiotics was advised (Akrami et 

al., 2007). Also in other research levels of 0, 0.5,1 and 1.5% prebiotic of cell wall of yeast Saccharomyces 

Cerevisiae in nutrition of fishes was considered. After 8 weeks of feeding the effect of this prebiotic on 
parameters of growth, blood and immune was considered. The result showed that in treatment 1.5% 

factors of growth, blood and parameters of immune has improved (Ashourpour, 2011). 

The effect of levels of 1,5 and 10% of gr×kg of brewer yeast (S.cerevisiae) in nutrition of sea 
bream(Sparus aurata) on the degree of IgM of blood serum was tested and observed that yeast due to 

having β-glucan increases exclusive immune system and IgM in this fish (Cuesta et al., 2004). Juvenile 

fishes )Labeo rohita) Rohu were tested with nutrition of 0,5,7.5 and 10 percent yeast of bread for 8 weeks 

and the result showed that not only they have better growth than control group but also as an 
immunostimulant that support immune reactions (Tewary and Patra, 2011). Therefore the aim this study 

is creating proper conditions at growth, survival, immune enhancement, proper levels at blood indices and 

proper conditions at primitive steps of growth of rainbow trout and also determining effective level of 
prebiotic of yeast cell wall added to nutrition of rainbow trout at the process of their immune and health. 

 

MATERIALS AND METHODS 
This research has been done at the farm of culturing rainbow trout fishes belonged to the company of 

shafagh Darooye parsian located in Somesara city for 8 weeks in 2012. For doing the research rainbow 

trout fishes after a week of compatibility to the farm condition, 120 pieces with average weight of 

3.6±0.12 and density of 10 pieces in each pool with 100 liters volume were released. The research was 
done with 4 treatment and 3 repeats in 12 Fiberglass pool each having 100 liters water. During the 

research waste and water wastes were taken from each tank daily. In this consideration treatments 

including nutrition having 1%, 1.5% and 2% prebiotic of yeast cell wall and control treatment (without 
adding prebiotics to the nutrition) and each one were tested in 3 repeats. For supplying considered 

nutrition firstly food was grinned and after calculating and adding considered prebiotics with mixer 

device (blender) it was changed to paste based on consumption amount by adding water and then was 

grinded to the shape of pasta string and finally pellet were put into an oven (Binder, Germany) at the 
temperature of 30 centigrade degree for 24 hours in order to be dried and then pellets were created from 

those strings fitting to diameter of the mouth of fishes mouth and were kept in proper and impenetrable 

bags at the temperature of -15 centigrade degree One hour before food distribution in pools, the prepared 
food were exited form fridge and kept at the temperature of room and after balancing pellets temperature, 

they were weighed by digital scale with 0.01% gr accuracy (Shinko Radwag model WTB made in Japan) 

and regarding considered treatment, they were fed up based on observations and nutritional behavior of 
juvenile rainbow trout 3 times a day at (8,14,20 o’clock) every day to the amount of 3-5% of their body 

weight. This action was done day and night at regular turns based on water temperature, fish weight, and 

biomass and biometric of each repeat once in every 2 weeks. Food making was done for preventing 
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reduction of its quality every month. In fact fishes were fed up for 8 weeks and the operation of 

calculating the degree and percent of food was done based on biomass measurement at the beginning of 

period with 5% live mass in each treatment and at the end of each period with 3% live mass manually 
(Pourali et al., 2003; Sodagar et al., 2005; Mohseni et al., 2006). Qualitative parameters of water like 

soluble oxygen was measured by oxygen meter WTW model 330i made by Weilheim company in 

Germany with 0.01 accuracy, and tempratire was measured by digital thermometer 300 made by HM 

company in South korea daily. After the end of culturing period for consideration of the effect of prebiotic 
at improvement of blood and immune indices after 24 hours 3 ones were randomly chosen from each 

treatment and repeat and taking blood was done from vessel of caudal vein by 2cc syringe. During the 

process of blood taking anesthetic material hasn’t been used due to the probability of effect of blood 
indices (Torrecillas et al., 2010). Samples for determining immune levels, blood indices and differential 

diagnosis of white cells of fishes were transferred to clinical laboratory. The volume of taken blood per 

each repeat was 1cc that 0.5cc was poured into eppendrof without heparin for separating blood serum and 
0.5cc having heparin (Tewary and Patra, 2011). Before doing each step of biometry, juvenile fishes were 

kept hungry for 24 hours in advance to empty their gastrointestinal tract (Hosseinifar et al., 2010; 

Ebrahimi et al., 2004). Also for determining live mass (biomass) in each pool, the weight of 20 percent of 

fishes of each pool was measured by digital balance with accuracy of 0.01gr and with standard ruler their 
length was measured with accuracy of 1mm every each 15 days and registered. 

Indices of growth such as weight and total length, percentage of body weight initial (BWI), food 

conversion ratio (FCR), special growth rate (SGR), average daily growth (ADG), coefficient of fatness 
(CF), survival rate (SR) were measured. 

For measuring Ig Elisa method was used. Applied device was (Awareness, USA) model Stat Fax-2100. 

The amount of total immunoglobulin with protein obtained from blood serum that was centrifuged by 

poly ethylene glycol was obtained based on (mg/ml) (Torrecillas et al., 2010; Huang et al., 1989). 
Applied method for measuring immunoglobulin M is Nephelometry method. In this method IgM of blood 

forms a complex with polyclonal antibody available in tampon solution and causes turbid solution. The 

severity of turbidity has direct relationship with IgM and is read by spectrophotometer (Minineph made 
by UK) at wave length of 340 nm. In fact nephelometer of monochromatic light at wave length of 400-

800 nm is radiated to the solution that after colliding to the complex, antibody and antigen are separated 

that the degree of dispersion has direct relationship with amount of IgM (Khoshbavar-Rostami et al., 
2003; Sagha and Soroushnia, 2003; Zilva and Pannall, 1984). 

After measuring the degree of lysozyme activity the device Elisa Reader (awareness, USA) model stat 

Fax-2100 and through turbid metric method have been used. The result was obtained through positive 

warm bacteria and based on (mg/ml
-1

) (Malin et al., 1996). At the end all raw data for considering normal 
distribution of data in groups and repeats for conforming treatments Shapiro-Wilk test and histogram 

table design were used. For comparing means of groups together Dancan test with 0.5% certainty was 

used. All statistical analysis by using Spss software version 17 and for designing charts Excel 2003 was 
used.  

 

RESULTS AND DISCUSSION 

Results  
Based on daily measurement physical and chemical factors of water were average temperature during 

culturing period was 17.75±3.11centigrad degree, PH 7.35±0.41, oxygen7.2±1.2 mg×liter and water 

hardness was 282.5±0.52 mg×liter of calcium carbonate. Regarding the result and statistical analysis at 
the end of research it was observed that there wasn’t statistical significant difference at different treatment 

groups between growth factors such as weight and final length, coefficient of fatness and percent of 

survival (p>0.05). In between treatment of 1.5% probiotics with 15.37 gr weight had the highest final 
weight, treatment 1.5% cm the highest final length, treatment 1.5% prebiotic with 0.91 the best situation 

of coefficient of fatness and treatment 2% with 83.33% had the highest degree of survival (table 1). Also 

in considering Body weight  initial mean (BWI), special growth rate (SGR), Average daily growth rate 
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(ADG) and food conversion ratio (FCR) there has been observed significant statistical difference between 

experimental treatment and control groups (p<0.05) (table 1). The highest degree of BWI (399.88 

percent) in 2% prebiotic treatment, SGR (2.87 percent) in 2% prebiotic treatment, ADG (7.14 percent) in 
2% treatment and FCR (0.78) in 2% treatment have better situation than other treatment group and control 

group. 

 

Table 1: Comparing average weight and final length, conversion of fatness, survival percent, BWI, 

SGR, ADG and FCR of rainbow trout at the end of eighth week of feeding with prebiotic of yeast 

cell wall 

Parameter Treat 
1 %

Treat 
1.5 %

Treat 

2% 
Control group 

Mean SD Mean SD Mean SD Mean SD 

Final weight(gr) 14.16 0.73 15.37 0.37 14.99 0.36 14.96 0.69 

Final length(cm) 11.1 0.30 11.93 0.32 11.4 0.05 11.26 0.03 

(%)CF 1.04 0.07 0.91 0.07 1.01 0.04 1.04 0.04 

(%)SR 80 5.77 76.66 6.67 83.33 3.33 73.33 3.33 

BWI(%day
-1

) 277.08 23.29
a

 298.34 18.73
a 

399.88 12.02
b 

315.69 17.83
a 

SGR(%day
-1

) 2.36 0.11
a 

2.46 0.08
a 

2.87 0.04
b 

2.541 0.08
a 

ADG(gr/day) 4.95 0.42
a 

5.33 0.33
a 

7.14 0.21
b 

5.64 0.32
a 

FCR 1.13 0.10
b 

1.02 0.13
b 

0.78 0.01
a 

1.07 0.06
b 

(Incommonlatin letters shows significant statistical difference at dunkan test at the level of 5) 
 

Based on the result at the end of research it was observed that considering indices at differential diagnosis 

of white cells of fishes had significant statistical difference at mean of the number of white cell and 

neutrophil (table 2). However difference at considering the degree of lymphocyte, monocyte and 
eosinophil wasn’t significant statistically (p>0.05). In between 2% treatment as had better situation than 

other experimental and control groups. 

 

Table 2: Comparing mean of the number of white cells, neutrophil, monocyte, lymphocyte and 

eosinophil of juvenile rainbow trout at the end of eighth week of feeding with prebiotic of yeast cell 

wall 

Parameter Treat 
1 %

Treat 
1.5 %

Treat 

2% 
Control group 

Mean SD Mean SD Mean SD Mean SD 

WBC(mm
3
) 5800 208.16

a 
7533.33 240.16

b 
9500 655.74

c 
5250 250

a 

Neutrophil (%) 21 0.57
a 

30.33 1.20
b 

39.33 0.88
c 

20 1
a 

Lymphocyte (%) 73.33 3.28 67 1.15 50.67 3.84 78 1 

Monocyte (%) 1.66 0.33 2.33 0.33 4 0.57 1.5 0.5 

Eosinophil (%) 0.66 0.33 0.33 0.33 1.33 0.33 0.33 0.33 

Uncommonlatin letters shows significant statistical difference at dankan test at the level of 5%) )

 

In consideration of other studying hematological indices in the research and regarding the result of 
statistical analysis at mean of the number of red cell of juvenile fishes, the degree of hemoglobin and 

hematocrit significant statistical difference has been observed(p<0.05)(table 3). However in consideration 

of the degree of moderate corpuscular volume of blood cell of fishes (MCV), there hasn’t been observed 

significant statistical difference at degree of mean concentration of hemoglobin at red cell(MCH) and 
mean concentration of hemoglobin of red cell(MCHC)(p>0.05) (table3). In consideration of other 
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hematological indices in most indices 2% treatment has had better situation than other experimental and 

control group. 

 

Table 3: Comparing mean of the number of red cells, hemoglobin, hematocrit, MCV, MCH and 

MCHC of rainbow trout at the end of eighth week of feeding with prebiotic of yeast cell wall 

Parameter Treat 

1 %
 

Treat 

1.5 %
Treat 

2% 
 

Control group 

  

Mean SD Mean SD Mean SD Mean SD 

RBC(mm
3
) 586666.6

7 

10837.18
a 

71700

0 

18036.99
ab 

80000

0 

39849.72
b 

54125

0 

45706.2

6
a 

Hemoglobin 

(gr/dl )

4.77 0.26
a 

6 0.15
b 

6.5 0.15
b 

4.4 0.2
a 

Hematocrit 

(%) 

23.33 0.88
a 

30 0.58
b 

32.67 1.33
b 

23.50 0.5
a 

(fl)MCV 397 10.26 418.33 5.04 408.33 10.39 414.5 1.5 

MCH(pg) 80.66 3.84 83.33 0.33 81 2.08 82 1 

(gr/dl)MCHC 20.36 0.43 19.96 0.20 19.9 0.36 19 1 

(uncommonlatin letters shows significant statistical difference at dankan test at the level of 5%) 

 

In considering the result of statistical analysis there was statistical significant difference between 
experimental treatment and control group regarding the degree of lysozyme, immunoglobulin M(IgM) 

and total immunoglobulin (Ig) (p<0.05) (shape 1,2,3). The highest degree of lysozyme (106±15.82 

U/ml/min), the highest degree of IgM (116.67±19.06 mg×deciliter) and the highest degree of Ig was 
(22.33±1.85 mg/ml) at 2% treatment. 

 
Shape 1: Comparing lysozyme mean at rainbow trout fed up with prebiotic of yeast cell wall for 8 

weeks 
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Shape 2: Comparing IgM mean at rainbow trout fed up with prebiotic of yeast cell wall for 8 weeks 

(uncommonlatin letters shows statistical significant difference at Duncan test at 5% level) 

 

 
Shape 3: comparing Ig mean at rainbow trout fed up with prebiotics of yeast cell wall for 8 weeks 

(Uncommonlatin letters shows significant statistical difference at Duncan test at 5 percent level) 

 

Discussion  
Regarding the result of this research it was distinguished that due to using prebiotic of cell wall of the 

yeast Saccharomyces cerevisia in treatments besides observing lack of significant statistical difference at 

weight, final length and coefficient fatness, treatment of 1.5% prebiotic has the highest degree of weight, 
final length and coefficient fatness. Specious differences of fatness indices are a reflection of fullness of 

stomach, reproduction situation or nutritional situation (Sarli, 2010). In treatment of 2% prebiotic besides 

observing significant statistical difference in some parameters of growth such as percent of body weight 

increase, special growth index, average daily growth and food conversion coefficient have the best 
situation of treatment growth and also in considering the percent of survival although significant 

statistical difference hasn’t been observed but treatment of 2% prebiotic has the highest degree of 

survival. Considering the effect of yeast cell wall on growth factor of rainbow trout during a 30 days 
period showed that there isn’t significant difference between coefficient of fatness and survival and final 

length (Tukmechi et al., 2011). However percent of body increase, especial growth coefficient, has had 

significant difference with control group that correspond with the findings of this research. Also the most 

important product resulted from metabolism of prebiotic of fatty acids is short that is absorbed through 
intestinal epithelium and is known as a source of energy that can streng then enterocyte improve 

absorption of nutrition and finally the positive effect on growth process (David et al., 1999; Mahious and 

Fransollevier, 2005; Schley and Field, 2002). Identified reasons about meaninglessness of difference at 
the degree of survival can be related to the short period of experiment (Rofchaei, 2011). The result of 
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current research showed that high levels of yeast increases fish survival percentage although it isn’t 

significant (P>0.05). 

Adding strain beer yeast of Ellipsoidues to nutrition of fishes of newborn rainbow didn’t have significant 
effect on growth, survival and efficiency of nutrition (Pooramini and Bastami, 2011). Of course in another 

study applying levels of 1%, 1.5 percent and 2% Active MOS to nutrition of rainbow trout fishes has 

shown significant difference at final weight, especial growth, food conversion coefficient and protein 

efficiency coefficient during 8 weeks (Norozi and Meftah, 2010). 
Also in a research it was reported that adding 1%, 2% and 5% levels of the same yeast didn’t have any 

effect on growth factors and similar results hasn’t been obtained from adding boulardistrein beer to 

nutrition of rainbow trout (Aubin et al., 2005). During other studies it was reported that the degree of 
0.2%MOS has increased growth and survival of 30gr rainbow trout fishes during 90 (Staykov et al., 

2007). Also this prebiotic to the amount of 0.15% has enhanced growth coefficient of the 37.5gr fishes 

during 90 days significantly but food conversion coefficient didn’t have significant difference with 
control group (Yilmaz et al., 2007). 

In current research we see significant difference at total number of white cel that with increase of the 

amount of prebiotic doze (2%) this amount became more and control treatment has the least number of 

white cell and this denotes stimulation of immune system and its enhancement. The number of white cells 
and ration of its types is one important index of health and situation of immune system (Shalaby et al., 

2006). 

Regarding the result if the research significant statistical difference hasn’t been observed among different 
white cells (lymphocyte, monocyte and eosinophil) in treatments with control group (p>0.05).However 

regarding neutrophil mean among treatments significant statistical increase toward control group was 

observed that can show the positive effect of this group of granulocyte at nonspecific immune and 

inflammatory response and in fact these cells are more phagocytic than other granocytes. The main 
activity of neutrophils is doing active phagocytosis action (Kazemi et al., 2010). In fact all prebiotic 

diseases have more number of neutrophils in comparison to control group that this amount in 2% 

treatment is more than other groups. Also the amount of lymphocyte in control group is more than other 
treatments this is due to chronic stress or power of factors creating nonspecific immune (so that more 

production of lymphocyte is not needed). Phagocytosis power of eosinophil in comparison to neutrophil 

cells was less but have important function at removing tissue parasites (Kazemi et al., 2010). The degree 
of eosinophil in treatment 3(2%) had the highest degree. As it was observed from the result, treatments 

fed up with this prebiotics had meaningless increase at white cells of phagocytosis than control treatment 

that causes increase of phagocytosis and stimulation of nonspecific immune system among fishes. 

Parameters of hematology are affected by environmental and biologic factors so awareness of the effect 
of mentioned factors on parameters of pathology is necessary at interpretation (Luskova, 1998). 

The number of red cell in 2% treatment had significant difference with control and 1% treatment that 

shows the effect of this prebiotic at improvement of taking oxygen to tissues and the process of 
metabolism and transference of Co2 to outside body (Kazemi et al., 2010). Since hemoglobin is a protein 

that constitutes 95 percent of red cell, the result of hemoglobin corresponds with the number of red cell 

(Welker et al., 2007). Hematocrit is a function of red cell and has direct relationship with it (Tangestani et 

al., 2011). The degree of hematocrit in control group has created significant difference with other 
treatments that it can be concluded that matters of immune stimulator can have significant effect on 

hematologic indices (Tangestani et al., 2011). Indices of MCV, MCH, MCHC, didn’t show significant 

changes in treatments (p>0.05). Indices of mean of red cell volume (MCV) in treatments fed up with 
prebiotic of yeast cell has had falling process than control group that reduction of red cell volume shows 

lack of inflammation that facilitate movement and suspension of red cells and speed of their 

sedimentation and reduces conformation of clot in vein that is counted as a positive characteristics at 
physiology of blood circulatory system. However as it was observed from the result, the degree of 

hemoglobin in red cell (MCH) at treatments having prebiotic has increased that shows positive effect of 

prebiotic on hemoglobin and the capability of transferring respiratory gas by hemoglobin (Tangestani et 
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al., 2011). Based on the result the degree of lymphocyte didn’t have significant statistical difference with 

control group and immunoglobulin (Ig) and immunoglobulin M(IgM) didn’t have significant statistical 

difference between treatments and control group(P<0.05).In fact the effect of β-glutan extracted from 
yeast cell wall caused increase of immune activity at treatments fed up with this prebiotic. 

During a study the effect of yeast cell wall on blood factors of rainbow trout has been considered over a 

30 days period and it was observed that neutrophil, lymphocyte, monocyte, degree of lysozyme, Ig, 

number or white cell, number of red cell, hematocrit and hemoglobin at treatments having cell wall of 
beer yeast at nutrition didn’t have significant difference with control nutrition that correspond to the result 

of current research except number of white cells and neutrophil mean (Tukmechi et al., 2011). This 

difference is related to the difference at type of specious, consumable nutrition, length of period and effect 
of environmental factors on hematological parameters (Luskova, 1998). In a research the effect of levels 

of 100, 250, 500 mg×kg β-glucan on systems of immunity, growth and survival of fingerling fishes of 

Labeo rohita has been studied and it was proved that 3 times injection, 1mg per body weight of β-glucan 
enhance immune system and increase resistance against bacteria of Aeromonas hydrophilla and 

Edwardsiella tarda (Misra et al., 2006). Also adding MOS to nutrition had different effects on various 

fishes (Ringo et al., 2010). In catfish channel of immune factors and hematology and resistance against 

Edwardsiella ictaluri didn’t have significant difference with control group (Welker et al., 2007). However 
in rainbow trout activity of lysozyme and antibody increased significantly (Staykov et al., 2007). 

The activity of lysozyme is as an important introducer of nonspecific immunity in fishes (Sakai, 1999). Its 

increase after consumption of stimulating matters of immunity like glucan and antigen stimulation 
increases (Soltani, 2008). 

The degree of activity of lysozyme in treatment 3(2%) prebiotic has jad significant difference that control 

that it can interpret its reason in this way that the origin of the highest amount of productive lysozyme is 

from neutrophil and monocyte as it is obvious from the result the highest amount of this phagocytic cells 
exist in 2% treatment and also β-glucan and Mannan oligosaccharide affect activity of lysozyme based on 

some reports (Ringo et al., 2010; Dalmo and Bogwald, 2008). During a research on usual fingerling carp 

fishes fed up with different levels of prebiotic of yeast cell wall, most growth factors such as especial 
growth indices, daily growth mean, food conversion ratio, length and final weight between experimental 

treatment and control treatment didn’t have significant statistical difference. However at percentage of 

survival significant statistical difference has been observed between treatments and control treatment. 
Also blood and immunity indices such as lysozyme, Ig, IgM have been considered and the result showed 

that increase of this prebiotic at 3% level of nutrition can increase immunity level at juvenile carp fishes 

and in treatments except eosinophil mean significant statistical difference has been observed (p<0.05) 

(Mizani, 2011). Also in a research the effect of beer yeast at 0, 1, 2 percent of nutrition on Huso huso on 
hematological factors has been considered for 60 days and it was distinguished that there hasn’t been 

observed significant statistical difference at the degree of hemoglobin, hematocrit, MCH, MCV, MCHC 

and differential diagnosis of white cell, glucose and total protein between treatments and control group 
that some of them correspond to the findings of the research (Hoseinifar et al., 2011). 

Result of current research shows that increase of prebiotic of yeast cell wall at 2% level of nutrition 

rainbow trout can increase immune indices such as lysozyme, Ig, IgM and positive effect on differential 

indices of white cell and improvement of hematological indices that stimulates immune system of these 
fishes. However using yeast cell wall for enhancement of growth indices of fishes needs more studies on 

different specious of fishes to be able to interpret contradictory results. Totally differences at the result of 

this research with findings of other researchers can be related to environmental factors especially cold-
bloodiness of fishes such as (seasons, years, salinity, light period, temperature, density),physiological 

factors(aquatic specious, reproduction cycle and maturity situation, age, gender and nutritional 

conditions) genetic, sampling time, formulation of nutrition, type of prebiotic, its purity degree and the 
degree of consumption at nutrition, different methods of adding to nutrition, accuracy and sensitivity of 

measuring methods. Therefore these factors besides the effect on activity of growth indices and 

hematological and immune factors can cause difference at interpretation of result of researchers (Akrami 
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et al., 2010; Verdegem et al., 1997). Regarding improvement and increasing parameters considered, in 

treatment 3 of the research we can suggest 2% doze of yeast cell wall at nutrition of fingerling rainbow 

trout. Therefore we can explain using this product economically and probably it is suitable for 
improvement of growth and health of aquatic organism at intensive culturing. Also in other research 

considering the effect of this prebiotic and other prebiotics, extraction and purifying glucan and mannan 

oligosaccharide, purifying them from other natural matters, their application at growing other aquatics 

and effects of prebiotic at different rainbow trout and other economic fishes can be suggested.  
 

ACKNOWLEDGEMENT 

I appreciate Dr. Alireza. Shenavar Masouleh, Dr. Javadi and Mr. Jalilpour. Also I appreciate Shafagh 
Darooye Parsian Company for giving workshop space and consumable prebiotic. 

 

REFERENCES 
Ai Q, Mai K, Zhang L, Tan B, Zhang W and Xu W et al., (2007). Effects of dietary β-1,3 glucan on 

Innate immune response of large yellow croaker, Pseudosciaena crocea. Fish Shellfish Immunology 22 

394-402. 

Akrami R, Ghalichi A and Ghavayi A (2010). Application of prebiotics at aquaculturing. Fisheries 
Journal (1) 9. 

Akrami R, Ghalichi A and Manouchehri H (2007). The effect of inulin as prebiotics on performance of 

growth and viability of rainbow trout(Oncorhynchus mykiss). Journal of Marine Science and Technology 
1-9. 

Ashourpour A (2011). The effect of prebiotic of yeast cell wall (Saccharomyces cerevisiae) on growth 

index, hematological factors and frequency of lactic acids of intestine of fingerling ship fishes(Acipenser 

nudiventris). M.A thesis.Azad university of lahijan 100. 
Aubin J, Gatesoupe FJ, Labbe L and Lebrun L (2005). Trial of probiotics to prevent the Vertebral 

column compression syndrome in rainbow trout (Oncorhynchus mykiss). Aquaculture Research 36 758-

767. 
Cuesta A, Meseguer J and Esteban MA (2004). Total serum immunologlobulin M levels are affected 

by immunomodulators in seabream (Sparus auratea). Veterinary Immunology and Immunopathology 101 

203-210. 
Dalmo AR and Bogwald J (2008). β-glucans as conductors of immune symphonies. Fish and Sellfish 

Immunology 25 384-396. 

David JA, Jenkiss Cyrill WC, Kendall and Vladimir Vuksan (1999). Inuline, Oligofructose and 

intestinal function. Journal of Nutrition 129 1431-1433. 
Ebrahimi A, Reza J, Panamaryof SV, Kamali A and Hoseini A (2004). The effect of different amount 

of protein and fat on indices of growth and combination of fingerling Husohuso. Journal of Science and 

Technology of Agriculture and Natural Resources of Gorgan University 8(2) 229-241.  
EL-Boshy ME, El-Ashramb AM, Abdel Hamid FM and Gadalla HA (2010). Immunomodulatory 

effect of dietary Saccharomyces cerevisiae, β-Glucan and laminaran in mercuric chloride treated Nile 

tilapia (Oreochromis niloticus) and experimentally infected with Aeromonas hydrophila. Fish & Sellfish 

Immunology 28 802-808. 
Ghosh K, Sen SK and Ray AK (2002). Growth and survival of Rohu, Labeo rohita (Hamilton) spawn 

fed diets supplemented with fish intestinal microflora. Acta. Icthology Piscatorial. 32(1) 83-92. 

Gibson GR and Roberfroid MB (1995). Dietary modulation of the human colonic microbiota: 
Introducing the concept of prebiotics. Journal of Nutrition 125 1401-1412.  

Hoseinifar SH, Mirvaghefi AR, Mojazi Amiri B, Khoshbavar and Rostami HA, Pooramini M and 

Bastami D (2011). The probiotic effect of dietary inactive yeast Saccharomyces cerevisiae var 
ellipsoideus on growth factors, survival, body composition and intestinal microbiota of Beluga juvenile 

(Huso huso). K-Iranian Scientific Fisheries Journal 19(4) 55-66. 



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231-6345 (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jls.htm 

2014 Vol. 4 (3) July-September, pp.438-448/Etisamipour et al. 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  447 

 

Hosseinifar H, Mirvaghei A, Majazi P, Khoshbavar H, Pouramini M and Bastami K (2010). 
Considering the prebiotic effects of the inactive yeast Saccharomyces ellipsoidus cerevisiae var on 

indices of growth, nutrition consumption, survival and microbiota of Huso huso  intestine. Iran Fisheries 
Scientific Journal 19(4) 12.  

Huang SSO, Lutes PB and Storebakken T (1989). Growth and feed efficiency of white sturgeon 

(Acipenser transmontanus) sub0yearling at different feeding f\rates. Aquacultuer 80 147-153.  

Huang SSS, Lutes PB, Shqueir AA and Conte FS (1993). Effect of feeding rate and water temperature 
on growth of juvenile white sturgeon (Acipenser transmontanus). Aquaculture 115 297-303. 

Kazemi RA, Pourdehghani MA, Yarmohammadi M and Nasri Tajen M (2010). Physiology of 

Aquatics’ Blood Respiratory System and Applicational Techniques of Fishes Hematology (Bazargan 
publication) 194. 

Khoshbavar-Rostami HA, Soltani M, Kazemi B and Hassan MD (2003). Immune responses of great 

sturgeon (Huso huso) to Aeromonas hydrophial bacterin. Journal of Fish Biology 70 931-938. 
Linehan SA, Martinez-Pomares L and Gordon S (2000). Macrophage lectins in host defence. 

Microbes and Infection 2 279-288. 

Luskova V (1998). Factors affecting hematological indices in free-living fish populations. Acta 

Veterinaria Scandinavica 67 249-255.  
Mahious AS and Fransollevier (2005). Probiotics and perbiotics in Aquaculture: Review. 1st Regional 

Workshop on Techniques for Enrichment of Live Food for use in Larvicultuer, AAARC, Urmia, Iran 17-

26.  
Malin M, Suomalainen H, Saxelin M and Isolauri E (1996). Promotion of IgA immune response in 

patients with Crohns disease by oral bacteriotherapy with lactobacillus GC. Annual Nutrition and 

Metabolism 40 137-45. 

Merrifield DL, Arkadios Dimitroglou A, Foey A, Davies SJ, Baker RTM, Bogwald JC, Astex M and 
Ringo E (2010). The current status and future focus of probiotic and applications for salmonids. 

Aquaculture 392 1-18. 

Misra CK, Das BK, Mukherjee SC and Pattnaik P (2006). Effect of long term administration of 
dietary β-Glucan on immunity. Growth and survival of Labeo rohita fingerling. Aquacultuer 255 82-4. 

Mizani F (2011). Determining prebiotic effects of yeast cell wall on growth indices, hematological 

factors and microbial flora of intestine of usual fingerling carp (Cyprinus carpio). M.A thesis, Azad 
university of lahijan 90. 

Mohseni M, pourkazemi M, Bahmani M, Falahatkar B, Pourali HR and Salehpour M (2006). 
Effects of feeing rate and frequency on growth performance of yearling great sturgeon, Huso huso. 

Journal of Applied Ichthyology 22 278-282. 
Norozi M and Meftah Karimzadeh S (2010). The effect of Mannan oligosaccharide of nutrition as a 

prebiotic on growth performance, intestine, compound of corps and cortisol hormone of rainbow trout. 

Set of papers’ abstract of the first national-regional ecological congress of Caspian sea. Ecology Research 
Center of Caspian Sea 154. 

Pooramini M and Bastami D (2011). The probiotic effect of dietary inactive yeast Saccharomyces 

cerevisiae var ellipsoideus on growth factors, survival, body composition and intestinal microbiota of 

Beluga juvenile (Huso huso). K-Iranian Scientific Fisheries Journal 19(4) 55-66. 
Pourali HR, Mohseni M, Aghtoman V and Toklif M (2003). Juvenile fish agriculture with different                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

percentage of formulated concentrated food, Iran’s Fisheries Scientific Journal. The forest especial 

national symposium of sturgeon 37-48. 
Pouramini M (2008). Considering the effect of nutrition with saccharomyces cerevisiae yeast on growth 

and survival of rainbow trout larvae. M.A thesis, university of agriculture science and natural resource of 

Gorgan 101. 
Pouramini M and Hosseini Farah (2007). Application of Probiotics and Prebiotics at Aquaculturing. 

(Green Wave Press) 104. 



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231-6345 (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jls.htm 

2014 Vol. 4 (3) July-September, pp.438-448/Etisamipour et al. 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  448 

 

Ringo E, Olsen RE, Gifstad TO, Dalmo RA, Amlund H, Hemre GI and Bake AM (2010). Prebiotics 

in aquaculture. Nutrition 16 117-136. 

Rofchaei R (2011). The effect of prebiotic of hoplite on factors of growth, blood and bacterial microflour 
of intestine at culturing whitefish. M.A thesis of Islamic Azad University of lahijan 147. 

Sagha HR and Soroushnia M (2003). Laboratory Equipment and Products (Mir press) 268. 

Sakai M (1999). Vurent reaserch status of fish immunostimultans. Aquacultuer 172 63-92. 

Sarli J (2010). Evaluating efficiency of prebiotic Enhance 200 (timol and Kavehkrol) at nutrition of 
rainbow trout. M.A thesis of fisheries of lahijan 91. 

Schley PD and Field CJ (2002). The immune-enhancing effects of dietary fibres and prebiotics. British 

Journal of Science 78 491-497.  
Shalaby AM, Khattab YA and Abdel Rahman AM (2006). Effects of Garlic (Allium sativum) and 

chloramphenicol on growth performance, physiological parameters and survival of Nile tilapia 

(Oreochromis mosambicus) Journal of Venomous Animals and Toxins including Tropical Diseases 12 

172-201. 

Sodagar M, Azari Takami GH, Panomarif S, Mohammadzadeh H, Abeian A and Hosseini A (2005). 
Considering different levels of Betain and methionine as absorbent on growth index and survival of 

juvenile Huso huso, Iran Fisheries Scientific Journal (2) 41-49. 
Soltani M (2008). Immunology of Fishes (Tehran university press) 264. 

Staykov Y, Spring P, Denev S and Sweetman J (2007). Effect of a manna oligosaccharide on growth 

performance and immunestatus of Rainbow trout (Oncorhynchus mykiss). Aquaculture International 15 
153-161.  

Tangestani R, Alizadeh Doughikollaee E, Ebrahimi E and Zare P (2011). Effects of Garlic essential 

oils an Immunostimulant on Hematological indices of juvenile beluga (Huso huso ). Journal of Veterinary 

Research 66(3) 209- 216.  
Tewary A and Patra BC (2011). Oral administration of baker,s yeast (Saccharomyces cerevisiae) acts as 

a growth prometer and immunodulator in Labeo rohita (Ham). Journal of Aquaculture Research & 

Development 2 109.7. 

Torrecillas S, Makol A, Caballero MJ, Montero D, Gines R, Sweetman J and Izquierdo MS (2010). 
Improved feed utilization, intestinal micus production and Immune parameters in sea bass (Dicentrachus 

labrax) fed mannan oligosaccharides (MOS). Aquaculture Nutrition (In press). 
Tukmechi A, Rahmati HR, Manaffar R and Sheikhzadeh N (2011). Dietary administration of beta-

mercapto-ethanol treated Saccharomyces cerevisiae enhanced the growth, innate immune response and 

disease. Fish & Shellfish Immunology 30 923-928. 

Verdegem MCJ, Hilbrands AD and Boon JH (1997). Influence of salinity and dietary composition on 
blood parameter values of hybrid red tilapia (Oreochromis niloticus) & (Oreochromis mosambicus). 

Aquaculture Research 28 453-459. 

Vulevic J, Rastall RA and Gibson GR (2004). Developing aquantitative approach for determining the in 
Vitro prebiotic potential of dietary oligosaccharides. FENS Microbiology Letters 236 153-159.  

Welker T, Lim C, Yildirim- Aksoy M, Sheby R and Klesius PG (2007). Immune response and 

resistance to stress and Edwardsiella ictaluri challenge in channel catfish, Ictalutus punctatus, fed diets 

containing commercial whole-cell yeast or subcomponets. Journal of the World Aquaculture Society 
38(1) 24-35. 

Yilmaz E, Genc MA and Genc E (2007). Effect of dietary mannan oligosaccharides on growth, body 

composition, and intestine and liver histology of Rainbow trout, Oncorhynchus mykiss. The Israeli 
Journal of Aquaculture-Bamidgeh 59 182-188. 

Zilva JF and Pannall PR (1984). Clinical Chemistry in Diagnosis and Treatment (Publisher Lioyd-Luke 

(medical Books) Ltd.) London 348-35.  
 

 

 


