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ABSTRACT

In this research the effect of alga Spirulina platensis and bacteria Lactococcus lactis on growth indices in
Juvenile fishes of sturgeon (Acipenser stellatus) was studied and compared together. For this aim 210
Juvenile fishes with average weight of 10.75+0.07 gr and density of 10 fishes in each fiber glass tank with
the approximate volume of 1000 liter were kept for 60 days. Considering research includes 6
experimental treatments and control treatment done by 3 repeat. Treatments 1, 2 and 3 include 0.2, 0.3,
and 0.4 gr of spirulina algae per kilogram diet and treatments 4, 5 and 6 include probiotic at the three
levels of 0.2, 0.3 and 0.4 gr of bacteria (10"°CFU/g") per kilogram diet during experiment. Biometry of
fishes was done once every 10 days. The result showed that final average weight, daily growth, body
weight increase in first treatment comparing to other treatments and control treatment has devoted the
highest amount to itself(P<0.05). Statistical considerations denotes lack of meaningful difference in factor
of food conversion ratio among treatments (p>0.05). Factor of situation or fatness coefficient showed the
highest amount in third treatment than other treatments and control treatment. Obtained data showed that
adding spirulina algae and probiotic to the main ration of juvenile fishes of sturgeon causes improvement
of output of growth and efficiency of food. Also for comparing algae with probiotic, spirulina algae
especially at the level of 0.2 gr per kilogram diet has shown better performance at enhancing growth
parameters than probiotic (p<0.05).

Keywords: Acipenser stellatus, Growth Performances, Spirulina platensis, Lactococcus Lactis

INTRODUCTION

Sturgeon with the scientific name of Acipenser Stellatus is one species of fishes that because of producing
caviar it has high economic value and the caviar is counted as an important source of currency income for
producing countries. It is migrating fish to the river and lives in clay, sand region and clay sediment of
western and southeast of Caspian Sea. It feed lavae of insects, crustacean and aquatic invertebrates and
small fishes (Abbasi et al., 2009).

Acquiring information about favorable diet of fishes is important for growers of fishes. Extreme feeding
leads to the decrease of water quality increase of disease, death of fishes, low capacity and efficiency of
production and nutrition (Hung et al., 1989b).

Spirulina is a kind of green-blue ague that is counted as the most primitive form of life on the earth. This
alga is 3.5 billion years old. Nutrition value of spirulina depends on condition of growing and preserving
it that has 65% protein,15% carbohydrate, 6.5% fat,9% minerals,3% water and 1.5% fiber also it has
vitamins B12, Bl, B3, B6, C, D,E and minerals including potassium, calcium, ferrous, phosphorus,
sodium and also necessary fatty acids of GLA (Gamalinolenic acid). Spirulina has 18-22 that constitutes
the most complete plant protein. o
Basically consuming spirulina is effective at making high immunity in the-body of creatures. Spirulina is
important source of carbohydrate such as glycogen that is absorbed through body and causes hi‘gh energy.
Using spirulina instead of antibiotics causes decrease of pollution, reduction of care cost and increase of

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

Scanned by CamScanner




Iranian Journal of Animal Biosystematies(1JAD)
VoLS No.l, 1-8, 2009
ISSN: 1735434X

Genetic analysis of spring and autumn races
of Caspian Sea kutum (Rutilus Jrisit kutum)
using microsatellite markers

FEREIDOON CHAKMEHDOUZ GHASEMI", MOHAMAD POURKAZEMI', ABBASALI ZAMINIZ, MAHTAB

- £ N
Y ARMOHAMMADI', SHAHROUZ BARADARAN NOVEIRI', MOHAMMAD HASANZADEH SAB ER', SOHRAB
REZVANI® AND LEILA AZ1ZZADEH! Fe. O

! International S, furgeon Research institute, Rasht, Iran, P.O.Box- 41635-3464 a b
? Islamic Azad University, Labijan branch, Faculty of fisheries and NaturalSciences, Iran, //
7 Iranian Fisheries Research Organization, Tebran, P.O.Box: 14155-61 16, N )’ '

L

P
s
£ W

o o

The kutum (Rutilus frisii kntum) is\qn'i; of the economically valuable species of Caspian
Sea. Two diffcrent races of this ‘ﬁ‘gh-\é‘xist in the Caspian Seca, the spring race and the
autumn race. The aims of this stidjwere'fo analysis the population genetic structure and
genetic diversity among and b:étwécp; populations of thesc races based on microsatellite
markers. For this purpose, 100 ég;mplits of adult kutum from two regions of Caspian Sea
(Anzali Wetland and Shiroud River) were collected. DNA was extracted and 31 pair
microsatellite primers/were used for PCR and 10 made polymorphic patterns. In this
study 191 alleles wefe observed totally. The maximum numbers of alleles (18) were found
in two loci (Cal_/ana C53)fa{1d the minimum number of alleles (2) was found in MFW1
locus. Th&,d;ffcrc\p'cés between both races were not statistically significant (P>0.05),
neither for.z('{r‘cr\agc\nfimbcr of alleles per locus nor for observed heterozygosities. The
calculated. Fstrand Rst between two races was 0.056 and 0.15 which shows that the
ger'fctiic différcn?:.e'wns significant (P< 0.01). Spring race in MFW1 locus and autumn race
in Lid] locus were at Hardy-Weinberg equation but not in other loci in both races, The
gefietic distance was 0.407 which indicating the greatest genetic distance between the two
studied races. The data generated in this study showed that the spring and autumn races

; 'r/:of !-culufﬁ in two region of southern part of Caspian Sea are two independent populations.
\" Key words: Caspian Sca kutum, Rutilus Jrisii &utum, Microsatellite, Genetic structure,

“Population genetic

\("y’
INTRODUCTION )/
The Caspian Sea kutum (Rutilus frisii kntun) is a valuable and economic species in southern basin of
Caspian Sea. This fish is endemic in the Caspian Sea which that tributes from Volga bight to
Miankale Creek Bay, Black Sea and Azov Sea and their rivers (Derzhavin, 1934), The main
distribution area of the fish is the South-West Caspian Sea (Vicinity of Bandar Anzali and Ghezel
Chai Bay) and also reported from eastern shore (Brackish regions of Atrak river). Over 50% catch of
bony fishes in south part of Caspian Sea belongs to this species, catch rate of this fish was over
17000 tons in 2008 (Abdolmaleki & Ghaninezhad, 2008). Derzhavin (1934) reported a fresh water
population of this taxon. Spring race of this fish composed over 98% of catch rate. In recent years,

autumn stocks gradually recede due to deterioration of its spawning grounds, overfishing etc
(Valipour & Khanipour, 2007).

“CORRESPONDING AUTHOR ©2009 FERDOWSI UNIVERSITY OF MASHHAD, IRAN

P e e P P LR LR

£ st owinss

P—

N
— e wawm T

Scanned by CamScanner



Woeld Jouimal of Fish a
INNN 2074880
C1DON] Publicationg, 2012

nd Marine Sciences 4 (4); 169178, 2012

The Effects of Diazinon on Behavior and Some Hematological
Parameters of Fry Rainbow Trout (Oncorhynchus mykiss)

"Masoud Sacedi Far, 'Habib Vahab=adeh Roodsari,
‘Abasali Zamini, *Elham Mirrasooli and *Rizvan Kazemi

'Department of Fishery Science, Faculty of Natural Resources,

*Islamic Azad Uniy
"International Sturg

Islamic Azad University of Lahijan, P.O. Box 1616, Iran
‘ersity of Lahijan, Member of Young Researchers Club, Iran. P.o. Box 1616
eon Research Institute, Department of Physiology Dadman doctor, Rasht, Iran

Abstract: The aim of this study was to evalu
indices in rainbow trout fry.
paddy fields has been re

ate the effects of diazinonon behavior and some hematological
The presence of diazinon, an organophosphorous pesticide, in rivers near the
ported by some authors. During one week 120 pieces of rainbow trout fries were

exposed to three different concentration of Diazinon including 25, 50 and 75 percent of LC50 ( LC50=1.65 mg/lit)
in 3 experimental groups and one blank group (by three times replicates ) by O.E.C.D method. Exposed fries

showed some signs including neural paralysis, imbalance, abnormal

The results showed that the number of leukoc

swimming, sever impatience and paleness.

ytes (WBC), erythrocytes (RBC), haematocrit (PCV) and

hemoglobin(Hb) was significantly decreased (P<0.05), but the amount of MCV and MCH was increased

significantly by 50 ¢

% and decreased again. Lymphocyte decreased significantly by 50 % and then increased

by 75 %. There was a significant increase in neutrophils count by 50 % and then decrease by 75 %. Resulted

changes in erythrocyte & leukocytes after exposing to Diazinon are
decrease in non-specific immune system. In conclusion,
concentrations induced biochemical alterations in rainbow trout and offers a si

derived alterations.

Key words: Organophosphorous pesticide Hematological parameters * Behaviour *

+ Effect

due to malfunction in hemopoiesis and
long-term exposure to diazinon at sub-lethal
mple tool to evaluate toxicity-

Fry rainbow trout

INTRODUCTION

Producing high quality fish depends on many factors,
for example is the presence of pesticides negatively
affects the early growth stages by Sanchez-fortun &
Barahona [1]. Today, this insecticides and pesticides are
also the main causes of toxicity in fish. Pesticides can
pollute water sources by two ways: Through direct
application of pesticides in aquatic systems and Indirect
uses such as erosion from agricultural lands and
agricultural waste water Infiltration and eventually
washed into deep water environments and ecosystem
[2-4].

Pesticides in the aquatic environment can negatively
affect the ecosystem. Although the aquatic environment
is not the target of such pesticides, but the widespread
use has of them led to some serious problems including

toxic residues in grass and toxicity of non-target
organisms such as mammals, birds and fish [5-10]. One of
the main Pesticides is organophosphorus insecticides
that Diazinon (0.0-diethyl O-2-isopropy!-6-
methyIpyrimidin-4-y! phosphorothiate) is a common active
substance of them which is the most widely used
insecticides in agriculture for controlling the insects.
Pesticides are Contains85- 90 % diazinon [3, 11-14].
Diazinon affects the nervous system by stopping the
activity of acetylcholine esterase [4]. also it penetrate in
to the Interstitial fluid of fish, effects on fish reproduction
and reduce the population [14]. The important point is
that increasing time of exposure of fish to reduce pesticide
resistance has more damaging effects on fish community
[15]. The presence of diazinon in water and its negative
effects on aquatic organisms has reported [16]. Blood and
tissues of living organisms are very sensitive to changes
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ABSTRACT: This research has been done at biochemistry laburatory at Islamic Azad university ol Lahijan fur 8 weeks,
with the aim of determining the elfect of different levels of Mannan Oligosaccharides prebiotic (MOS) and prebivtic of
veast cell wall on index of growth survival rate (SR), of Oscar fry (Astronus veellutus). Alter a week of adaptation  with
culture condition, one hundred Oscar fries with average weight of 0.35gr were randomly fed up into 4 aquariums of 61
liters regarding water temperature of 10% of biomass. In this experiment by separating MOS from prebiotic of yeast cell
wall and enriching Nauplius of Artemia with prebiotic MOS at 4 levels of 0 ( control group), 230, 300, 730 mg /1 (with
three replicate) equal to 21 days the Oscar fries were fed up, and [rom the beginning of the fourth week till the end of
eichth week by adding prebiotic of yeast cell wall at four levels of 0 (control group), 1%, 2% and 3% (with three
replicate) to the first food of Oscar [ry (Bivmar) was designed. At the end of a period indices of growth such 25 weizht
aain average (WG), indices of specilic growth rate (SGR), final biomass (FB) and linal length (FL) at 2 and 3 5 Tevels way
more than the 0% (control group) and 1% levels, and signilicant statistical dilTerence has been observed (p<u.03) but
primary biomass of fries between treatments and the control group at the end of a period didn't show siznilicant
statistical difTerences (p>0.05). Average daily growth and percent of weight gain (WG) between treatments was more than
the control group and at 3% level was more than the control group and other treatments were shown significant between
the treatments (p<0.05). Food conversion rate (FCR) of Iries at 3 and 2% levels was less than 0% (control group) and 1%
treatment (better performance) and statistically significant reduction has been observed (p<0.05). Average rate of ubesity
between treatments and control group didn't show significant statistical difference (p>0.03).Survival rate at all trestments
was more than the control group and has significant difference with the control group (p<0.03).

Key words: Fish (Astronotus ocellatus), prebiotic of yeast cell wall, MOS, Artemia, indices of growth

INTRODUCTION level are counted as the best food of aquatics. In this
state, live foods provide enzymes for digesting food
eaten by new-born fries. Two important actions for
aquacultures are supplying creatures proper with the
size of fry's mouth during primary steps of feeding and
then supplying many of these creatures for culturing
new-born fries. Artemia or Brine shrimp is a tiny
creatre from Branchiopoda species that is pait of fresh
water aquatics that for its survival and potential has
gone to the brine water and finally very brine water, on
the other hand because this aquatic doesn't have any
defensive toal against other aquatics, it will rapidly be
defeated by kinds of predators.

Food is one of the most expensive parts of aqua
culturing and its optimization can have important
function at reducing production expenses. In this
direction different reports have been presented about
using prebiotics at food ration at aqua culturing on
criteria of growth and survival. Suitable and sufficient
food is one important and effective factor at
pisciculture. Natural food that is so-called as live food
has high importance at culturing and saving ornamental
fries (Shaterian, 2011). Agh reported in 2001 that
Artemia due to having 55% of protein, 4-20% of oil, all
main Amino acids and most fatty acids at favorable
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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 obscrved 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.

Keywords: Rainbow Trout (Oncorhynchus mykiss), Prebiotics, Yeast Cell Wall (Saccharomyces
cerevisia), Growth Indices, Blood Paramelers, Immune System, Nulrition

INTRODUCTION

Rainbow trout fish (Oncorhynchus mykiss) was a specious with high business value that different discases
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 ingredicnts 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 bacterics 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 B-Glucan(l —3) and Mannan Oligosaccharide or (MOS) (EL-Boshy et al,, 2010). i-Glucan can
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ABSTRACT

In this research the effect of alga Spirulina platensis and bacteria Lactococcus lactis on growth indices in
Jjuvenile fishes of sturgeon (Acipenser stellatus) was studied and compared together. For this aim 210
Juvenile fishes with average weight of 10.75+0.07 gr and density of 10 fishes in each fiber glass tank with
the approximate volume of 1000 liter were kept for 60 days. Considering research includes 6
experimental treatments and control treatment done by 3 repeat. Treatments 1, 2 and 3 include 0.2, 0.3,
and 0.4 gr of spirulina algae per kilogram diet and treatments 4, 5 and 6 include probiotic at the three
levels of 0.2, 0.3 and 0.4 gr of bacteria (10'°CFU/g") per kilogram diet during experiment. Biometry of
fishes was done once every 10 days. The result showed that final average weight, daily growth, body
weight increase in first treatment comparing to other treatments and control treatment has devoted the
highest amount to itself{P<0.03). Statistical considerations denotes lack of meaningful difference in factor
of food conversion ratio among treatments (p>0.05). Factor of situation or fatness coefTicient showed the
highest amount in third treatment than other treatments and control treatment. Obtained data showed that
adding spirulina algae and probiotic to the main ration of juvenile fishes of sturgeon causes improvement
of output of growth and efficiency of food. Also for comparing algae with probiotic, spirulina algae
especially at the level of 0.2 gr per kilogram diet has shown better performance at enhancing growth
parameters than probiotic (p<0.05).

Keywords: Acipenser stellatus, Growth Performances, Spirulina platensis, Lactococcus Lactis

INTRODUCTION

Sturgeon with the scientific name of Acipenser Stellatus is one species of fishes that because of producing
caviar it has high economic value and the caviar is counted as an important source of currency income for
producing countries. It is migrating fish to the river and lives in clay, sand region and clay sediment of
western and southeast of Caspian Sea. It feed lavae of insects, crustacean and aquatic invertebrates and
small fishes (Abbasi er al., 2009).

Acquiring information about favorable diet of fishes is important for growers of fishes. Extreme feeding
leads to the decrease of water quality increase of disease, death of fishes, low capacity and efliciency of
production and nutrition (Hung er al., 1989b).

Spirulina is a Kind of green-blue ague that is counted as the most primitive form of life on the earth. This
alga is 3.5 billion years old. Nutrition value of spirulina depends on condition of growing and preserving
it that has 65% protein,15% carbohydrate, 6.5% fat,9% minerals,3% water and 1.5% fiber also it has
vitamins B12, BI, B3, B6, C, D,E and minerals including potassium, calcium, ferrous, phosphorus,
sodium and also necessary fatty acids of GLA (Gamalinolenic acid). Spirulina has 18-22 that constitutes
the most complete plant protein.

Basically consuming spirulina is effective at making high immunity in the body of creatures. Spirulina is
important source of carbohydrate such as glycogen that is absorbed through body and causes high energy.
Using spirulina instead of antibiotics causes decrease of pollution, reduction of care cost and increase of
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1 | INTRODUCTION

Abstract

This study conducted to evaluate the effect of dietary zinc (Zn) levels on feed utiliza-
tion, tissue Zn composition and serum enzyme activities of juvenile Siberian sturgeon,
Acipenser baerii. Five isoenergetic and isonitrogenous semi-purified diets were formu-
lated with increasing Zn sulphate (ZnSO,,.5H,0) level to provide the actual Zn values of
14.7 (control), 20.8, 27.3, 37.7 and 46.4 mg/kg diet. Each diet was assigned to three
groups of 20 experimental Siberian sturgeons with uniform size (initial weight of
26.52 £ 0.94 g) for a period of 8-week feeding trial. Results showed that growth per-
formance and muscle protein content were significantly increased with increasing di-
etary Zn level up to 27.3 mg/kg (p <.05), beyond which they remained significantly
unchanged (p > .05). Muscle lipid content significantly declined with increasing dietary
Zn level. While muscle and serum Zn contents were not significantly changed among
treatments (p > .05), liver Zn content tended to rise with increasing dietary Zn supple-
mentation. Alkaline phosphatase, superoxide dismutase and glutathione peroxidase
activities were also raised with increasing dietary Zn level. The adequate amount of
dietary Zn requirements for the Siberian sturgeon was estimated to be 28.24 mg/kg
based on the relative growth rate and 34.60 mg/kg based on the liver Zn content.

KEYWORDS
Acipenser Baerii, feed utilization, serum enzymes, zinc

as a free radical scavenger, suggesting a biochemical role of Zn in the
antioxidant defence system (Bales et al., 1994; Kaushik, 2001; Prasad

Zinc (Zn) is one of the most essential trace elements required for
growth and other metabolic functions including development, repro-
duction and immunity in maost animals like fish (Liang, Yang, Liu, Tian,
& Liang, 2012; Lin, Lin, Yang, Li, & Luo, 2013; Wang & Wang, 2015).
It acts as an integral cofactor necessary for more than 200 enzymes
such as carbonic anhydrase, alkaline phosphatase, DNA polymerases
and alcohol dehydrogenase which are involved in protein metabolism,
energy production, gene regulation and healthy maintenance of cell
membranes (Eide, 2006; Fountoulaki et al., 2010; Houng-Yung, Yu-
Chun, Li-Chi, & Meng-Hsien, 2014; Maret & Krezel, 2007). Zn also
serves in synthesis of metallothionein, a cysteine-rich protein served

etal, 1993).

Fish can uptake Zn from water and diet via branchial and gastroin-
testinal routes (Sappal & Kamunde, 2009). However, ambient water-
borne Zn concentration in most aquatic environments is not adequate
to supply the metabolic requirements of on-growing fish and a diet-
borne Zn concentration is mostly requested. Signs of Zn deficiency
include growth dwarfism, eye cataract, skin erosion, mortality increase
and immunity impairment through the effect of free radical action
(Hidalgo, Exposito, Palma, & Higuera, 2002; Lin et al., 2013; Salgueiro
et al., 2000). The protein and carbohydrate digestibility could also be
altered by Zn insufficiency due to the decreased activity of alkaline

Aquaculture Nutrition, 2018;1-10.
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ABSTRACT

This study is evaluated the effects of Biomin P.E.P supplement on growth indices, blood and immune factors, and intestine
bacterial flora of Bester juvenile fish. The survey is conducted on Bester juvenile sturgeons in fisheries laboratory located
in Islamic Azad University Science and Research of Guilan Branch in the fall of 1392, The completely random scheme of
the research includes 4 treatments each of which has 3 repetitions. The supplement was added to the basal diet on 4
levels of 0, 1, 1/5, and 2 g / kg.72 of 45-g Bester fish were fed for 60 days based on 5 percent of the body weight in 12
tanks (100-liter) that 6 fish in each tank. At the end of the farming period some of the growth indices, blood and immune
factors, and intestine bacterial flora were compared. So that in treatment 2 and in the level of 1/5 g/kg in some growth
and nutrition factors such as average initial weight, total weight, total length, FCR, SGR, PBWI, BWI, ADG, at the end of
the periad, a significant difference was observed between treatment and control (P<0.05). But in the factors like Average
initial length and Condition Factor(K), there was no statistically significant differences between treatment and control at
the end of the period (P>0.05). Evaluation of blood factors indicated that the rate of red blood cells (RBC), white blood
cell(WBC), hemoglobin (Hb), hematocrit (HCT), neutrophils, has decreased by increasing amounts of Biomin P.E.P
compared to the control, and showed significant statistically difference (P<0.05). In evaluation of biochemical and
immune factors, the amount of total immunoglobulin, albumin, total protein with different amounts of Biomin P.E.P had
significant statistically difference (P<0.05).Therefore, this supplement affects the blood biochemical factors and can
influence on their recovery. The total count of bacterial flora in the dilution TSA 10-! showed that the levels of 1 and 1/5
g/kg has less amount compared to the control, and in MRS10'! at the level of 1 g/kg LAB bacteria were higher compared
to control, and it can be said with reducing bacteria on TSA, LAB bacteria have been replaced. it is therefore suggested
of 1/5 g Biomin Nutritional Supplement in the 1 kg diet.

Keywords: Bester Sturgeon (Huso husoxAcipenser ruthenus), Biomin P.E.P, Intestine bacterial flora, Growth, Blood and

Immune responses.
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INTRODUCTION

In recent years with reducing Sturgeons fishing in the Caspian Sea, their fattening cultivation has
achieved strong motivation in the world, including Iran. As today in many parts of the world containing
Iran, meat production and the possibility getting larvae from natural spawners and thus Forming
sturgeon breeding herds in soil pools, fiberglass tubs and concrete tanks is provided [1]. Today scientists
believe that the only way to save valuable resources of Sturgeon is to fulfill research and executive
activities with the aim of maintaining and restocking resources and development the technology of
breeding sturgeon in breeding environments, preventing illegal fishing, and cooperation with
international organizations to protect biodiversity and endangered species. Scientific studies show that
the efficiency of feeding, feeding rate, water temperature and fish size are the economic factors that
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Dietary zinc requirement of Siberian sturgeon (Acipenser
baerii, Brandt 1869) juveniles, based on the growth
performance and blood parameters

Kadusa Moazenzadeh + Houman Rajabl Islami + Abasali Zamini «
Mcehdi Soltani
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Abstract This study investigated the effect of dictary Zn levels on growth performance, feed utilization. and
hematological parameters of juvenile Siberian sturgeon (Acipenser baerii, Brandt 1869). The five semi-
purified diets were formulated by adding 0, 5, 10, 20, and 40 mg Zn kg~! diet in the form of zinc sulfate
(ZnSOy) to provide the actual dietary value of 14.7, 20.8, 27.3, 37.7, and 46.4 Zn kg~ diet, respectively. The
results showed that dietary Zn elevating level significantly improved the growth and feed utilization of the fish
(p < 0.05), but not the hepatosomatic index (p > 0.05). Erythrocyte number, hemoglobin concentration, and
hematocrit were increased with raising dietary Zn level (p < 0.05), whereas a regular trend was not observed
in blood indices. including MCV, MCH, and MCHC. A significant increase was also found in the leucocyte
number followed by their differential counts, except for eosinophil percentage. The broken line regression
model indicated optimal dietary Zn level for growth maximization of fish was estimated to be 29.15 mg Zn
kg~! diet. In spite of well correlation with dietary Zn level, no break point was observed to estimate the
juvenile Siberian sturgeon requirement based on the erythrocyte numbers.

Keywords Zinc - Erythrocyte - Leucocyte - Blood parameters - Growth performance - Acipenser baerii
Abbreviations

Fw Final weight
SGR Specific growth rate

FCR Food conversion ratio
CF Condition factor
HSI Hepatosomatic index

RBC Red blood cell
WBC White blood cell
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Intergeneric Hybridization between Kutum, Rutilus frisii kutum,
and Bream, Abramis brama orientalis, of the Caspian Sea

F. Asunt!

Genetic Section, Department of Animal and Poultry Health and Nutrition, Faculty of Veterinary
Medicine, University of Tehran, PO Box 14155-6453, Tehran, Iran 14199-63111
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Department of Fisheries, Lahijan Azad University, Lahijan, fran 44169-39515

M. R. AHMADI

Department of Health and Diseases of Aquatic Animals, Faculty of Veterinary Medicine,
Universiry of Tehran, Tehran, Iran 14199-63111

Abstract

Arlificial hybridization was performed between Rutilus frisii kutum and Abramis brama orientalis of
the Caspian Sea. Synchronization of spawning of female broodstock of both species was induced by
injection of carp pituitary extract. Reciprocal crossings between R. frisii kutum 9% A. brama orientalis
d (RA) and A. brama orientalis @ X R. frisii kutum 3 (AR) produced viable hybrid larvae without any
clear particular pre- or postzygotic isolation phenomena. RA and AR hybrid larvae were reared Lo
fingerling stage with survival rates of 22.5 and 28% and average weight of 6.8 + 0.17 g and 9.0 = 0.79 g
respectively. A heterosis of 45% was calculated for weight at fingerling stage. RA and AR hybrid
fingerlings were cultured in polyculture along with Chinese carps for 6-7 mo and reached an average
weight of 190-195 g and 235-255 g, respeclively. Karyolyping of these hybrids revealed a modal
diploid number of 2# = 50 for both groups, which is similar to those of the parental species.
Discriminant function analysis on 28 morphomelric and meristic characteristics of two parental
species as well as their hybrids could separate these groups at highly significant level (P < 0.001).
These results indicated an overall intermediate inheritance of the studied characters,

Interspecific hybridization of fishes has been
used in aquaculture and fisheries contexts in
order to improve performance traits such as
growth rate, environmental tolerance, disease
resistance, harvestibility, flesh quality, and over-
all hardiness in culture condition. It has also
been exploited to produce hybrids containing
desirable traits of two original species, sterile
fish stocks, and monosex populations (Bartley
et al. 2001). Although a large number of hybrid-
ization trials have been attempted within a large
variety of fish taxa so far, there are still numer-
ous combinations to be examined for possible
use by the aquaculture and/or fisheries indus-
tries. Because in hybridization of fish the out-
come of each single combination of mating is
inherently unpredictable (Tave 1993), each pair

! Corresponding author.

of reciprocal hybrids may potentially be heter-
otic and, therefore, of practical advantage for
aquaculture and/or fisheries.

Kutum, Rutilus frisii kutum, is a cyprinid fish
native to the Caspian Sea. This tasty fish is the
most popular food fish in southern coastal
region of the Caspian Sea in the north of Iran
where it is locally known as Mahi-sefid (mean-
ing white fish) because of its shiny scales. It
has a great economic importance for the Iranian
fishing industry in the southern Caspian Sea
with more than 900 km of coastline. Despite
its popularity and the fact that its maximum
weight reaches as high as 5 kg in nature, kutum
has not been cultured successfully to a market-
able size in Iran. The only published work on
this subject indicates mean weights of 147 and
155.3 g after 6 mo of monoculture and polycul-
ture with Chinese carps in freshwater, respec-
tively (Khosh-Asl 1997b). This may be partly

© Copyright by the World Aquaculiure Society 2007
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(Cibson and Roberfrad, 1995) Fxample of prebiotics includes
nian oligosaccharides (MOS) (White et al., 2002) Tmmu-
noster and hivmunowall (Commercial names) contaim mannan
uligosaccliandes (MOS) derived from the auter cell wall of a
specilic strain al brewers yeast (Suceharomyces cerevivhie)
Naccharoniyees cereviviae 15 a0 nataral product from the
hrewing tndustry that contains varons immuanostimulating
compaiida sucloas fEglucans, nuclere acids as well as mannan
oligosaccharide (MOS), has been used as o diet additive for
Vaniaus animals (Otina et al, 2002) The most important
ingredients of twa mentioned prebioties are as follows: 199,
Mt aligosaccharide (MOS) and 200 1,3 glucan for
Limunaster and 0% mannan oligosaccharide (MOS) and
7% 1,3 glucun Tor Tmmunowall. f-glucims are the most
important structurad polysaceharides in the cell walls ol plants,
Tungi, algae, yeast and bacteria, Ihey show immunostimula-
ary properties and increase survival rute, disease resistance
i madulate innate and acquired Immunity responses in fish
(Dalma and Bogwald, 2008),

The present study was conducted 1o determine the eflects of
graded levels of the twa prebiotics, Immunoster and Immuno-
wall on the growth performance of beluga slurgeon.

Materlals wnd methods

Beluga juveniles were obtained from Shahid Dr. Beheshti
Sturgeon Propagation and Rearing Center, Rasht, Lran, and
transported o the culture system and fed the basal diet 1o
dpparent satiation four times per day for 4 4-week condition-
ing periad. The basal diet was formulated 1o contn 424,
e protein, 5 crude lipid, 10.06% ash and 6.1,
maistie. Fish were then graded by size and groups of 30 fish
With mean body weight of 936 + 9.4 5 and with mean body
lengih ol JO8 & 1.2 e Pergroup were stocked imta 15 2000-1L
tanks (three replicates proups) (completely randomized de-
sign)e Al groups were fed their respective diets at the same
Tvesd rate Ginitially - af body w cight per day and sradually
teduced 0 2% During the wial, mean Waler temperature
aid mean ovygen level were 20055 ¢ S°C and 673
038 mg LY respectively,

Two devels (1 amd 30 or Immunoster (Awill Company,
Dandenong South, Victoria, Australia) and two levels (1 and
FH) o mmunowall (Fhe OLD Mild Troy e, Vermont) were
ke o the basal dier i place of cellulose. Diets were
mannlwimed by extrusion provessing. Juvenile belugas were
el four times daily at rates approxinutely apparemt 1o
sitiation for & weeks,
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COMPARSION OF GROWTH INDICES, SOME BLOOD PARAMETERS
AND IMMUNE SYSTEM AMONG JUVENILE RAINBOW TROUT
FISHES (ONCORHYNCHUS MYKISS) FED UP WITH DIFFERENT

LEVELS OF PREBIOTIC OF YEAST CELL
WALL (SACCHAROMYCES CEREVISIA)

Mohammad Etisamipour, *Abbasali Zamini and Masoud Farokhrooz
Department of Fisheries, Lahijan Branch, Islamic Azad University, Iran, P.O.Box: 1515
*Author for Correspondence

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 1o nutrition at different levels on juvenile fingerling
rainbow trout. After a week of compatibility with growing condition )Y+ rainbow trout with average
weight of .71x0.12 distributed randomly into 12 pool with 100 liters volume and density of '+ piece in
each pool in the form of ¥ treat of Y7 prebiotics, ).¢% of prebiotics, Y/ of prebiotics and control group
without feeding up with prebiotics and with T 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 Y7 treatment
have had significant difference with control and other treatments (p<*.*2). Growth indices such as final
length and weight, survival, obesity coefficient in treatments had significant difference toward control
group (p>*.+2). 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 Y/ treatment and other treatments and control group (p<r+.+2). 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>+.+2). Regarding immune factors the
degree of lysozyme, total immunoglobulin and IgM significant statistical difference has been observed at
Y/ treatment with control group and other treatments (p<*:*®). Therefore regarding the results and
positive effect of yeast cell wall on growth process, hematological and immune indices of Jjuvenile
rainbow trout, we can suggest YZ doze of yeast cell wall at nutrition of these fishes.

Keywords: Rainbow Trout (Oncorhynchus mykiss), Prebiotics, Yeast Cell Wall (Saccharomyces
cerevisia), Growth Indices, Blood Parameters, Immune System, Nutrition

INTRODUCTION

Rainbow trout fish (Oncorlynchus 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 e al, Y++Y). 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,, Y+Y+). 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, Y92). 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 B-Glucan() —T7) and Mannan Oligosaccharide or (MOS) (EL-Boshy ef al., Y+ +), B-Glucan can
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Introduction

The use of dietary additives in fish farms is one of
the methods commonly used to improve weight gain,

Background: Hormones, antibiotics, vitamins and several other chemicals
have been tested in aquaculture operations for various remedies. Even
though they give positive effects, they cannot be recommended due to
their residual and other side effects. The alternative herbal biomedicinal
products in the aquacultural operations, that have the characteristics of
growth promoting ability and tonic to improve the immune system, act as
appetite stimulators. They increase consumption, induce maturation, and
have antimicrobial capability and also anti-stress characteristics that will
be of immense use in the culture of shrimps and other fin fishes without
any environmental and hazardous problems.

Objective: This study investigated the effects of the aqueous extract of
basil (Oncorhynchus mykiss) on the hematological parameters of the
rainbow trout.

Methods: A commercially available aqueous extract of basil was used as
a dietary additive at 4 levels i.e. 0, 250, 500, and 1000 mg/keg of diet in
the Control, T1, T2 and T3 groups, respectively. After the 8-week
feeding trial, hematological parameters were investigated.

Results: Our results indicated that the usage of the aqueous extract of
Ocimum basilicwn had significant effect on WBC, RBC, hemoglobin
(Hb), hematocrit (Hct) values and hematological indices (MCV, MCH
and MCHC) in treated groups compared to the control group (£<0.03).
But there were no significant differences between all the groups
concerning the differential counts of the blood cells.

Conclusion: Dietary inclusion of basil led to distinctive improvement in
hematological parameters of rainbow trout (Oncorhynchus mykiss), and
seemed to be an effective immune stimulant to provide resistance upon
environmental stressors.

feed efficiency, and/or disease resistance in cultured
fish. Therefore, the effects of several kinds of additives
in aquafeed to improve the performance of fish have
been studied which including: plant products such as

J Comp Clin Path Res 2/1 (2013) 152- 159 © IDLSR, 2013 152
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Evaluation of Antibacterial Propertics of Eucalyptus spp and Plelargonium roseum
Extractsin Common carp, Cyprinus carpio and Their Effectson Blood Indices

!Mehrak Mohamadi, *Abbas Ali Zamini and *Habib Vahabzadeh
'Department of Aquaculture, Research Branch, Islamic Azad University-Guilan Science and Rasht, [ran

*Department of Fishery and Aquaculture, Faculty of Natural Resource,
Islamic Azad university-Lahijan Branch, Lahijan, Iran

Abstract: Two plant extracts were screened for evaluation of their antimicrobial activities against bacterial and
fungal pathogens in Common carp, Cyprinus carpio. For this purpose, fish weighing 25.3£5.6 g were exposed
to Eucalyptus spp and Plelargonium roseumextractsat different doses of 50, 100 and 150 mg/1 for a period of
3 wecks. At the end of the experiment, bacterial and fungal CFU, hematocrit (Htc), hemoglobin (Hb), white blood
cell (WBC), red blood cell (RBC), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean
corpuscular hemoglobin concentration (MCHC), neutrophils, lymphocytes, monocytes, eosinophils, cortisol,
glucose and total immunoglobulinwere measured. Significant decrease of fungal and bacterial CFU for
Eucdlyptus Spp and Plelargonium roseum was observed in groups treated with 50, 100 and 150 mg/l. The
obtained results showed that these extracts have some immunostimulatory effects on some indices such as
MCV, MCH, MCHC and WBC especially at 150 mg/l. The results suggest that extracts of Eucalyptus spp and

Plelargonium roseum can improve immune response in common carp.

Key words: CFU * Cyprinus carpio + Eucalyptus spp * Plelargonium roseum

INTRODUCTION

The increased productivity in fish culture has been
accompanied by stressful conditions and problems related
to fish disease. Enhancement of the immune system seems
to be the most promising method for preventing fish
diseases [1]. Nowadays, the concerns about possible
antibiotic residues and antibiotic resistance have aroused
great caution in the usage of antibiotics. Use of chemical
materials such as malachite green, formalin and sodium
chloride [2] in aquaculture systems to control fish
diseases, parasites and other pests leads to high levels of
residues in the animals [3]. Numerous reports declared
that chemical drugs in aquaculture industry have been
replaced by herbal medicine [4,5]. Recently medicinal
plants from different families have been used
formonitoring of aquaculture ponds against bacterial,
viral and fungal diseases; because they are safe, easily
biodegradable, inexpensive, locally available and extracts
are easily prepared [2, 3, 6]. Studies have shown

astimulating role of plant extracts in the fish immune
system challenged with bacterial, parasitic and fungal
agents [4,7-10]. Therefore, plants extract as single
compounds or as mixed preparations are known to have
an important role in control of diseases due to their
antioxidant and antimicrobial properties [11]. Eucalyprus
spp. (Family:Myrtaceae) originatesfrom Australia. It
grows now in almost all tropical and subtropical areas
and is cultivated in many other climates, Much research
has been conducted on the medicinal properties of
Eucalyptus spp. Pelargonium roseum Willd (P. radula)
is a species originated from South-Africa and cultivated
in Reunion, Egypt, Algeria, Morocco, China, Spain and
in Southern France. Based on some studies on the
Eucalyptus (Myrtaceae), it has beenused to control
different diseases derived from microbial infections. The
development of bacterial resistance to presently available
antibiotics has necessitated the need to search for new
antibacterial agents [12]. Several compounds have been
extracted from Eucalyptus as biological sources such as

Corresponding Author: MehrakMohamadi, Department of Aquaculture,
Islamic Azad University-Guilan Science and Research Branch,
P.0.Box: 41635-4196. Rasht, Iran. E-mail: mehrakmohamadi@yahoo.com.
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Comparative Analysis of Antifungal Properties of
Zataria multiflora Boiss, Eucalyptus spp Essence and Malachite
Green on Eggs of Kutum (Rutilus frisii Kutum)

Maryam Najafi and Abbas Ali Zamini

Islamic Azad university- Lahijan Branch, Faculty of Natural Resource,
Department of Fishery and Aquaculture, Lahijan, Iran. P.O.Box: 1616

Abstract: The objective of this study was to assay the effectiveness of Malachite green, Zataria multiflora
and Eucalyptus Spp essence on the fungal CFU (in eggs and water) and hatching success of Rutilus frisii
Kkutum eggs. Eggs were artificially fertilized and transferred to a static bath treatment in different concentrations
of Eucalyptus (50 and 100 mg/1),Z. multiflora (100 and 150 mg/l) essence and Malachite green, for | h daily,
during 3 days. Treatment efficacy was investigated by comparing the percentage of hatched eggs in the
treatment group to the untreated control groupl-3 days after fertilization. All treatments demonstrated
decreasing fungal CFU and lowest CFU was recorded in eggs treated with Eucalyptus essence (100 mg/l)
(p<0.05). But there were no remarkable effect of different antifungal on water, Eggs treated with Eucalyptus
essence at 100 mg/l recorded greater mean percentage of hatching compared to the control (p<0.05). In
conclusion Eucalyptus Spp was more effective than other antifungal for the treatment of fungus -infected kutum
eggs.

Key words: Egg - Eucalyptus Spp + Zataria Multiflora + Malachite Green - Rutilus Frisii Kutum

INTRODUCTION chemical drugs have been replaced by herbal medicine in

aquaculture [6, 16]. Also, numerous studies have
Recently, more efficient drugs, derived from herbal  demonstrated stimulating role of plant extracts in fish

resources, against microbial infections have been  immune system challenged with bacterial and fungal
recommended by investigators [1]. Use of chemical agent's [16- 20].
substances such as malachite green, formalin and sodium Since, plant extracts are considered as a

chloride to control diseases and aquatic pests has been  prominentantimicrobial agent, eucalyptus and Zataria
banned worldwide because of high residue levels in the multiflora with medicalproperties have been used in the
animals [2, 3]. Unlike chemical materials, plant treatment of infectious diseases [21-23). Zataria
immunostimulants have no residuals in the environment multiflora with the common Persian name *Avishan-e
and more attention has been payedto these plants for Shirazi”belongs to the family of Labiatae which is a
their immune stimulating functions in fish culture [4-10]. native plant of Iran, Pakistan and Afghanistan.
Water mold infections cause casualties of fish and their  Furthermore, it is one of the plants with characterized
eggs in both nature and commercial fish farms [I1].  antimicrobial properties [22]. Moreover, there are reports
Hence, use of plant extracts can play a role in supporting indicating that Z. multiflora hasimmunostimulatory effects
both performance and health status of the animals  in common carps [24]. In this regard, Z. multiflora could
[12--14]). Unfertilized eggs are susceptible to fungal  be safely used to protect the fish as an antimicrobial agent
infection during incubation; myceliumoffungisoon  [25]. Eucalyptus (Family: Myrtaceae) all around the world
spreads to nearby, healthy eggs causing mortality [15].  have more than 700 species, among them at least 500
There are many reports from all over the world that species have essence [28]. Essence of some species of
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Abstract

Growth performance, carcass composition, and immunophysiological indices in juvenile
great sturgeon (Huso huso) fed on commercial prebiotic Immunoster (IS) were investigated.
After a four-week acclimatization period, 270 great sturgeon juveniles weighing 95.68 =
10.05 g were randomly distributed into 9 fiberglass tanks in three replicates and kept at a
density of 30 fish per tank for a period of 8 weeks at water temperature 20.55 = 5.11°C and
dissolved oxygen 6.73 + 0.35 mg L. IS was added at two levels of 1% and 3% to the basal
diet in place of cellulose. At the end of the trial, blood sampling and carcass analysis were
conducted. Weight, length, body weight increase (BWI), specific growth rate (SGR), feed
conversion ratio (FCR), protein efficiency ratio (PER) and condition factor (CF) were
significantly affected by IS 3% compared with IS 1% and the control (P<0.05). There was
significant difference (P<0.05) in crude protein of carcass between the experimental groups.
Mean corpuscular volume (MCV) and mean corpuscular hemoglobin (MCH) showed
significantly higher levels in experimental treatments compared with the control (P<0.03).
Immunoglobulin M (IgM) level and lysozyme activity in IS 1% group were higher than the
control group. It can be concluded that IS can enhance growth performance and improve
some immunophysiological indices of great sturgeon.

Keywords: Huso huso, Prebiotic, Immunoster, Growth Performance, Immunophysiological
indices

1-Department of Fisheries, Science and Research Branch , Islamic Azad University, Tehran,Iran.

2-Department of Aquatic Animal Health, Faculty of Veterinary Medicine, University of Tehran, P.O. Box:
14155-6453 Tehran, Iran.

3- Dr. Dadman International Sturgeon Rescarch Institute, P.O. Box: 14635-3463 Rasht, Iran.

4- Department of Fisherics, Lahijan Branch, Islamic Azad University (IAU), P.O.Box:1616 Lahijan, Iran.

" Corresponding author’s cmail: rtaati@gmail.com

Scanned by CamScanner



