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Abstract 

Acipenser stellatus is one of the most invaluable species of Sturgeon fishes in the world. 

The purpose of this study was to identify the resident microbial community from the 

gastrointestinal tract (GIT) of Acipenser stellatus. One hundred and twenty three fungi were 

isolated from the GIT of 7 Acipenser stellatus samples including Aspergillus spp (45.5%), 

Trichoderma spp (8.9%) and Cladophialophora spp (8.1%). Among different Aspergillus 

isolates, A.niger was the predominant species. Although, fungi were predominantly isolated 

from stomach (36.6%), but with respect to frequency of fungal isolates there were no 

significant differences between stomach and other parts of GI. In general, the bacterial 

isolates recovered were mostly gram negative and related to Enterobacteriaceae family such 

as Aeromonas, Pseudomonas and Salmonella species. The most bacterial species were 

isolated from intestine and pre stomach region (88.2%). It is concluded that A. niger and 

Aeromonas species were predominant fugal and bacterial microbes isolated from understudy 

fish GIT, respectively. 
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Introduction 

Acipenser stellatus is an important 

Species of Acipenseridae family which has an 

undeniable role in biodiversity, ecosystem, 

commercial harvest, production of caviar, in 

the Caspian Sea. (Norouzi et al., 2009). 

However the microbial flora of the GIT of 

freshwater and marine fish has been 

intensively investigated by many researches 

during the last decade. Despite of its 

commercial and ecological importance, there 

is a few data on the microorganisms resident 

in GIT of Acipenser stellatus. There is 

evidence that the GIT of fish is a complex 

ecosystem containing a large number of 

microorganisims, however microbes play 

important roles in the health and nutrition of 

fish and other animals. Based on investigator 

findings, the presence microbes of the GIT 

ecosystem play important roles in improve our 

information in harvest of these fish (Ringu et 

al., 2003).  

Up to now, the researchers have been 

mentioned just to bacterial community in 

foregut and hindgut in different fish species 

and the microflora of the intestine tract of the 

fish have not been emphasized (Zhou et al., 

2009). The resident microbes can act as 

pathogen with establishing predisposing 

factors that promotes their growth (Sullam et 

al., 2012).  

Information about the microflora of 

Acipenser stellatus GIT is essential for better 

understanding of ecological changes, full 

productivity of aquatic world, prevention and 

treatment of disease in these fishes, reducing 

with contamination and spoilage of fish’s 

products (Dimitroglou et al., 2011). The aim 

of this study was to determine the resident 

microbes in the GIT of Acipenser stellatus 

fishes in Caspian Sea, northern of Iran. 

 

Materials and methods 

Samples were collected from GIT of 7 

apparently healthy mature Acipenser stellatus 

in different ages (12 to 16 years old) and sex 

with averaged 8.5kg in weight and 120 cm in 

fork length, that were caught from March 

through April 2011-2012 at different points of 

Golestan Province, Caspian Sea Iran. Ventral 

surfaces were aseptically dissected with sterile 

scissors and intact GIT were put in sterile 

plastic bags and transferred under cool 

condition to the Mycology Research Center, 

Faculty of Veterinary Medicine, University of 

Tehran, Iran. Samples were processed 

immediately, the GIT of each fish was divided 

into the following sections; pre stomach, 

stomach (PST), pyloric caeca (PC), intestine 

(I), and the section were submitted to 

microbial analysis.  

In order to identify resident bacteria 

intestinal content was homogenized in a 

storage medium using a vortex mixer. One ml 

of the gut homogenate suspension was 

pipetted and spread with 9ml sterile double 

strength PBS onto Nutrient, MacConkey and 

blood agar (Merck Co., Darmstadt, Germany). 

All plates were incubated a 37℃ for 48h. 

Then, suspected colonies were sub cultured 

and identified by biochemical tests. In these 

tests the following properties or activities were 

recorded: gram stain, motility, oxidase 

activity, catalase activity, oxidation/ 

fermentation, glucose acid, glucose gas, 

pigment production and citrate utilization. 
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By using gentle scraping, samples were 

collected from the internal surface of different 

part of GIT. The specimens were subjected to 

culture on Sabouraud dext

(Merck Co., Darmstadt, Germany) in 

corporating chloramphenicol (0.005%) and 

incubated at 30°C for 2

identifications were achieved on the basis of 

colony morphologies and direct microscopic 

characterization. Additional tests 

identify Aspergillus spp and 

species levels (Shokri et al., 2010).

Statistical analysis:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Genera fungal identification from digestive tract of Acipenser stellatus under study 

(April and March 2012)

 

 

 

 

 

Iranian Journal of Fisheries Sciences 13

 

By using gentle scraping, samples were 

collected from the internal surface of different 

part of GIT. The specimens were subjected to 

culture on Sabouraud dextrose agar (SDA) 

(Merck Co., Darmstadt, Germany) in 

corporating chloramphenicol (0.005%) and 

C for 2-5 weeks. Fungal 

identifications were achieved on the basis of 

colony morphologies and direct microscopic 

characterization. Additional tests were done to 

spp and Fusarium spp in 

et al., 2010). 

The chi

assess statistical differences between the 

groups. A P value less than 0.05 was 

statistically

 

Results

Based on Fig. 1

species were isolated from different part of 

Acipenser

(56/45.5%), 

Cladophialophora

predominant fungal 

Genera fungal identification from digestive tract of Acipenser stellatus under study 

(April and March 2012) 
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The chi-square (x
2
) test was used to 

assess statistical differences between the 

groups. A P value less than 0.05 was 

statistically considered significant. 

Results 

Based on Fig. 1, a total of 123 fungal 

species were isolated from different part of 

Acipenser stellatus. Aspergillus spp. 

(56/45.5%), Trichoderma spp (11/8.9%) and 

Cladophialophora spp (10/8.1%) were 

predominant fungal isolates. 

Genera fungal identification from digestive tract of Acipenser stellatus under study 
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The mean fungal isolates in each fish 

was between 14 and 20 species (average 17 

species). Among the 56 

21/37% were A.niger

A.fumigatus, 10/18% were 

 

 

 

 

 

 

 

Figure 2: Percentage of different Aspergillus spp isolated from digestive tract of Acipenser 

                stellatus under study (April and March 2012)

Ghorbani et al., Gastrointestinal microflora of captured stellate sturgeon...

The mean fungal isolates in each fish 

was between 14 and 20 species (average 17 

species). Among the 56 Aspergillus isolates, 

A.niger, 12/21% were 

, 10/18% were A.flavus, 7/13% 

were A.terreus

1/2% was 

isolates from different part of GIT was shown 

in Table 1

 

 

 

 

 

 

 

Percentage of different Aspergillus spp isolated from digestive tract of Acipenser 

stellatus under study (April and March 2012) 

Gastrointestinal microflora of captured stellate sturgeon... 

A.terreus, 5 / 9% were A.parasiticus and 

1/2% was A.clavutus (Fig 2???). Fungal 

isolates from different part of GIT was shown 

1 and figure 2.  

Percentage of different Aspergillus spp isolated from digestive tract of Acipenser 
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Table 1: Fungal isolated and identified from digestive tract of Acipenser stellatus under study (April and March 2012). 

     Isolation site 

 

Samples Number 

Pre stomachs Stomach pyloric cecae Intestine 

 

S1 

 

 

A.niger 

A. flavus 

A. fumigatus  

Sterile hyphae 

F. oxysporum 

A. niger 

A. flavus 

F. solani 

Trichoderma 

Cladophialophora carrionii 

Rizhopus oryze 

A. niger 

A.  fumigatus 

 

A. niger 

A. Fumigatus 

A. parasiticus 

P. frequentes 

S2 

 

A. flavus 

A. terreus 

Rizhopus oryze  

Trichoderma  

Drechslera. spp 

 

A. fumigatus 

A. niger  

A. flavus 

F. oxysporum 

 Cladophialophora 

Sterile hyphae 

Rizhopus oryze 

A.niger 

Cladophialophora  spp 

 

Geotrichum candidum 

A. terreus 

Cladophialophora .spp 

Aureobasidium pullulans 

A. fumigates 

S3 

 

A.niger 

A.fumigatus 

A.parasiticus 

A.terreus 

A.clavutus 

Trichoderma  

Geotrichum Candidum 

 

A.niger 

A.fumigatus 

A.parasiticus 

Rizhopus oryze 

Trichoderma  

Aureobasidium pullulans 

P. griseofulvum 

A.flavus 

 

A.flavus 

A.parasiticus 

A.niger 

Geotrichum Candidum 

Drechslera. spp 
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Continue table1:  

S4 

 

A. niger 

A.fumigatus 

A.flavus 

Cladophialophora spp 

P. nonatum 

 

A.fumigatus 

A. niger 

Rizhopus oryze 

Cladophialophora 

Sterile hyphae 

F.solani 

Mucor spp 

A. niger 

 

A.terreus 

P. nonatum 

Aureobasidium pullulans 

Trichoderma 

 

S5 

 

A.niger 

A.fumigatus 

 Trichoderma 

Cladophialophora 

Sterile hyphae 

Drechslera   

A. fumigatus 

A. niger 

Trichoderma 

Aureobasidium pullulans 

P.nonatum 

Mucor spp 

A.niger 

Cladophialophora spp 

 

A. flavus 

Cladophialophora spp 

P.nonatum 

Aureobasidium pullulans 

 

S6 

 

A. terreus 

A.fumigatus 

Trichoderma 

F. solani 

Sterile hyphae 

 

A.niger 

A.parasiticus 

A.terreus 

Drechslera spp 

Rizhopus oryze 

Absidia corymbifera 

Paecilomyces variotii 

A.niger 

 

A.flavus 

Geotrichum Candidum 

A.niger 

Phoma 

Trichoderma 

 

S7 

A. niger 

Trichoderma 

Cladophialophora 

 

Rizhopus oryze 

A. niger 

F. solani 

Mucor spp 

Trichoderma 

A.flavus 

A.niger 

 

Geotrichum Candidum 

Penicillium spp 

Aureobasidium pullulans 

A.terreus 
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Continue table1:  

Total number (%) 36(29.26) 45(36.58) 11(8.94) 31(25.20) 

 
 

Table 2  gives complete information of the isolated bacteria. 

Totally 51 bacterial isolates were identified from different part of GIT 

and gram negative bacteria were predominant especially from intestine 

and pre stomach parts regions. Some of these bacteria have been known

 as pathogen or an opportunistic microbe such as Pseudomonas, Proteus, 

Salmonella, Streptococcus, Corynebacterium species. Salmonella 

isolates were S. enteritidis and S. typhimurium.
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Table 2:  Bacteria isolates and from digestive tract of Acipenser stellatus under study (April and 

March 2012). 

Isolation site 

 

Samples Number Pre stomachs Stomach Pyloric cecae Intestine 

S1 

 

 

Staphylococcus spp 

Lactobacillus  spp 

Pseudomonas  spp 

- 
Aeromonas  spp 

Pseudomonas spp 

 

Bacillus spp 

E.coli 

Enterobacter spp 

Klebsiella spp 

Aeromonas  spp 

S2 

 

Staphylococcus spp 

Pseudomonas spp 
- 

- 

 

E.coli 

Proteus  spp 

Enterobacter spp 

Aeromonas  spp 

Coryno bacteria 

S3 

 
Pseudomonas spp - 

- 

 

Bacillus  spp 

E.coli 

Aeromonas spp 

Streptococcus spp 

Salmonella enteritis 

S4 

 

- 

 
- - 

E.coli 

Enterobacter spp 

Klebsiella spp 

Aeromonas spp 

Streptococcus spp 

S. typhimurium 

S5 

 

Lactobacillus spp 

Pseudomonas spp 

Lactobacillus. spp 

Pseudomonas spp 

Aeromonas spp 

Lactobacillus spp 

 

Aeromonas spp 

S. enteritis 

Proteus spp 

Klebsiella 

Streptococcus spp 

Lactobacillus spp 

S6 

 

- 

 
- - 

E.coli 

Klebsiella spp 

Streptococcus spp 

Aeromonas spp 

Lactobacillus spp 

Proteus spp 

S7 Staphylococcus spp - - 

S. typhimurium 

E.coli 

Aeromonas  spp 

Total number (%) 9 (17.64) 2 (3.92) 4 (7.84) 36(70.58) 

 

   

There was no significant difference 

between obtained bacteria and fungi from 

different fishes. But the mean number of 

bacteria colonies in the intestine (70.58%) was 

significantly higher than other parts (p<.05). 
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Discussion  

Several species of Acipenseriformes are 

considered threatened with extinction as a  

result of overfishing, poaching, water 

pollution, damming, and destruction of natural  

water courses and habitats (Pikitch et al., 

2005; Shahsavani et al., 2010).  

Previous studies demonstrated that GIT 

microflora varied among different fishes. In 

contrast to xerophilous animals, fishes have 

direct close contact with the environmental 

micro-biota which can cause change in their 

gut flora (Denev et al., 2009). In this study 

Saprophytic mycelial fungi were isolated from 

the specimens. The most frequent fungal 

isolates were Aspergillus (45%), Trichoderma 

(8.9%) and Cladophialophora species (8.1%). 

The aforementioned fungal isolates have 

been known as opportunistic pathogens for 

human and other animals in exact conditions. 

In the present study, the percentages of 

microbial isolates in different part of GIT were 

not same, especially in pyloric cecae. 

Toxigenic species such as A. flavus, A. 

ochraceus, A.parasiticus, Fusarium spp and 

Penicillium spp were identified, as well. The 

presence of sterile hyphae in pre stomach and 

stomach part of GIT in some samples were 

observed.  

It is necessary to mention that GIT 

microflra are closely associated with trophic 

conditions, ecological factors and 

physicochemical parameters (Verner-Jeffreys 

et al., 2003). Knowledge about the diet of 

Acipenser stellatus in its natural environment 

is very scarce. But some reports abound that 

showed Acipenser live in rivers, coastal 

marine waters and lakes in the Northern 

Hemisphere, and feed on bottom dwelling 

organisms such as worms, mollusks, small 

fish, shrimp and insect larvae. Also, there is 

some evidence that the alimentary tract of fish 

is a complex ecosystem, containing a large 

number of microorganisms and microbial 

populations in the intestinal contents are much 

higher than those in the surrounding water 

(Hovda et al., 2007).  

The physicochemical parameters of 

Caspian Sea water (pH, salinity, seasonal 

changes, temperature and pollutants), and 

migrate up rivers to spawn can affect the skin 

and gut microbes of fishes (Al-Harbi and 

Naim Uddin, 2004).  

Yeasts, especially C.albicans, are normal 

flora of the oral cavity, GIT and vagina, in 

humans and other animals. It should be noted 

that in contrast of aforementioned point 

Candida species could not isolated from the 

specimens. This study showed that the lacks of 

yeast isolation in GIT of Acipenser stellatus 

are the most important differences between 

these fish with the others. The reasons are not 

fully understood, but could associate with 

physiology and their enviromental conditions. 

Some of isolated bacteria such as 

Aeromonas spp (antimicrobial producer 

bacteria) have an inhibitory role in the growth 

of other organisms (Sugita et al., 1996). In 

order to illuminate the above mentioned 

points, this study should be continued into the 

future. 

Most of isolated bacteria from 

understudy fish intestine were agreement with 

those observed in other fishes. Our study 

showed that the gut of Acipenser stellatus 
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contained a wide variety of bacterial species 

with the predominant genera being 

pseudomonas, E. coli and Aeromonas species 

(Enterobacteriaceae). 

Pervious study mentioned that bacteria 

enter to the GIT before the gut system was 

developed and active feeding starts. 

(Chowdhury et al., 1989; Hossain et al., 1999). 

Some of isolates obtained in our study are 

pathogens in exact conditions, but other 

bacteria are normal and beneficial flora for 

fishes. 

On the other hand some obtained 

bacteria such as Salmonella, E. coli, Proteus, 

Staphylococcus and Streptococcus species are 

facultative pathogens or agents of food 

poisoning (Cahill, 1990; Ringo et al., 2000).  

 The abundance of this species in the Caspian 

Sea has been declining over the past decades 

and these fish are in danger of extinction. 

Therefore, the results could lead to an 

improvement in the prevention of disease, fish 

survival, and growth. 

GIT flora and its changes are 

increasingly used as indicators of the 

physiological or sublethal stress response in 

fish to endogenous and exogenous changes 

(Mazeaud et al., 1977). Also our results could 

be used for determination of probiotics and 

feed supplement which beneficially affects the 

fish culture by improving its intestinal balance, 

reduction of mortality rate, resistance against 

putative pathogens (Askarian et al., 2011; 

Denev et al., 2009).   

Also the presence of photogenic fungi 

and bacteria poses an occupational risk to 

fisherman, veterinarians, and water food chain 

employees. Cross contaminations with other 

foods can be occurred with these organisms, as 

well. These microorganisms have a known 

role in post death change in fish and 

corruption of fishes food, as well. 

 

Acknowledgements 

This work was supported by the 

Research Council and Mycological Research 

Association of University of Tehran. The 

authors would like to thank all the staffs in 

Mycology Research Center for kind 

cooperation during culturing samples of fishes. 

 

References 

Al-Harbi, A. H. and Naim Uddin, M., 2004. 

Seasonal variation in the intestinal bacterial 

flora of hybrid tilapia (Oreochromis 

niloticus,Oreochromis aureus) cultured in 

earthen ponds in Saudi Arabia. Aquaculture, 

229, 37-44. 

Askarian, F., Kousha, A., Salma, W. and Ringø, 

E., 2011. The effect of lactic acid bacteria 

administration on growth, digestive enzyme 

activity and gut microbiota in Persian sturgeon 

(Acipenser persicus) and beluga (Huso huso) 

fry. Aquaculture Nutrition, 17, 488-497. 

Cahill, M. M.,1990. Bacterial flora of fishes: a 

review. Microbial Ecology, 19, 21-41. 

Chowdhury, M., Muniruzzaman, M. and Uddin, 

M., 1989. Study on the intestinal bacterial flora 

of tilapia Oreochromis niloticus. Bangladesh 

Journal of Aquaculture, 11, 65-70. 

Denev, S., Staykov, Y., Moutafchieva, R. and 

Beev, G., 2009. Microbial ecology of the 

gastrointestinal tract of fish and the potential 

application of probiotics and prebiotics in 

finfish aquaculture. International aquatic 

research, pp.1-29. 

Dimitroglou, A., Merrifield, D. L., Carnevali, 

O., Picchietti, S., Avella, M., Daniels, C., 

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
22

91
6.

20
14

.1
3.

2.
6.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

fr
o.

ir
 o

n 
20

25
-0

6-
29

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.15622916.2014.13.2.6.8
http://jifro.ir/article-1-1504-en.html


                            Iranian Journal of Fisheries Sciences13(2) 2014                                 329 
 

 

Güroy D. and Davies, S. J., 2011. Microbial 

manipulations to improve fish health and 

production-a Mediterranean perspective. Fish 

and Shellfish Immunology, 30, 1-16. 

Hossain, M., Uddin, M., Islam, M., 

Chakraborty, S. and Kamal, M., 1999. Study 

on the intestinal bacteria of Labeo rohita 

(Ham.). Bangladesh Journal of Aquaculture, 3, 

63-66. 

Hovda, M. B., Lunestad, B. T., Fontanillas, R. 

and Rosnes, J. T., 2007. Molecular 

characterisation of the intestinal microbiota of 

farmed Atlantic salmon (Salmo salar L.). 

Aquaculture, 272, 581-588. 

Mazeaud, M. M., Mazeaud, F. and Donaldson, 

E. M., 1977. Primary and secondary effects of 

stress in fish: some new data with a general 

review. Transactions of the American Fisheries 

Society, 106, 201-212. 

Norouzi, M., Pourkazemi, M. and Fatemi, M., 

2009. Application of microsatellite markers to 

study the genetic structure of stellate sturgeon 

populations (Acipenser stellatus Pallas, 1771) in 

the south Caspian Sea. Iranian Journal of 

Fisheries Science, 8, 73-84. 

Pikitch, E. K., Doukakis, P., Lauck, L., 

Chakrabarty, P. and Erickson, D. L., 2005. 

Status, trends and management of sturgeon and 

paddlefish fisheries. Fish and Fisheris, 6, 233-265. 

Ringø, E., Bendiksen, H., Wesmajervi, M., 

Olsen, R., Jansen, P. and Mikkelsen, H., 

2000. Lactic acid bacteria associated with the 

GIT of Atlantic salmon (Salmo salar L.). 

Journal of Applied Microbiology, 89, 317-322. 

Ringø, E., Strøm, E. and Tabachek, J. A., 1995. 

Intestinal microflora of salmonids: a review. 

Aquaculture Research, 26, 773-789. 

Ringų, E., Olsen, R. E., Mayhew, T. M. and 

Myklebust, R., 2003. Electron microscopy of 

the intestinal microflora of fish. Aquaculture, 

227, 395-415. 

Shahsavani, D., Kazerani, H. R., Kaveh, S. and 

Gholipour-Kanani, H., 2010. Determination of 

some normal serum parameters in starry 

sturgeon (Acipenser stellatus Pallas, 1771) 

during spring season. Comparative Clinical 

Pathology, 19, 57-61. 

Shokri, H., Khosravi, A. R., Sharifzadeh, A. and 

Tootian, Z., 2010. Isolation and identification 

of yeast flora from genital tract in healthy 

female camels (Camelus dromedarius). 

Veterinary microbiology, 144(1), 183-186. 

Sugita, H., Shibuya, K., Shimooka, H. and 

Deguchi, Y., 1996. Antibacterial abilities of 

intestinal bacteria in freshwater cultured fish. 

Aquaculture, 145, 195-203. 

Sullam, K., Essinger, S. D., Lozupone, C. A., 

Oconnor, M. P., Rosen, G. L., Knight, R., 

Kilham, S. S. and Russell, J. A., 2012. 

Environmental and ecological factors that shape 

the gut bacterial communities of fish: a 

meta‐analysis. Molecular Ecology, 21, 3363–

3378. 

Verner-Jeffreys, D. W., Shields, R. J., Bricknell, 

I. R. and Birkbeck, T. H., 2003. Changes in 

the gut-associated microflora during the 

development of Atlantic halibut (Hippoglossus 

hippoglossus.) larvae in three British hatcheries. 

Aquaculture, 219, 21-42.  

Zhou, Z., Liu, Y., Shi P., He, S., Yao, B. and 

Ringų, E., 2009. Molecular characterization of 

the autochthonous microbiota in the 

gastrointestinal tract of adult yellow grouper 

(Epinephelus awoara) cultured in cages. 

Aquaculture, 286, 184-189.  

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
22

91
6.

20
14

.1
3.

2.
6.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

fr
o.

ir
 o

n 
20

25
-0

6-
29

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.15622916.2014.13.2.6.8
http://jifro.ir/article-1-1504-en.html
http://www.tcpdf.org

