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Abstract
Sturgeon is one of the most important species of the Caspian Sea aquatics. Unfortunately,
this species faces the threat of extinction today. This makes specific studies on any type of
sturgeons more important than before. Studies like histological studies, radiology, and
sonography, all require a complete understanding of the anatomy of this fish. Since pilot
studies showed some misconceptions in description of the sturgeon digestive system, this
study was conducted to evaluate more precise anatomical structure of the digestive system of
Acipenser persicus as the most important sturgeon species of Iran.
A total of 40 adult Acipenser persicus were used in this experiment. They were autopsied
primary to the study. All parts of the digestive system from buccal cavity toward rectum and
anal orifice were evaluated. The anatomical structure and relations of the different parts of the
digestive system including oral cavity, pharynx, esophagus, glandular stomach, muscular
stomach, pyloric process, small intestine, spiral intestine, rectum, liver and pancreas were
described.
The digestive tube is relatively short. The stomach has two parts. The first part, or the
proventricle, is U-shaped. The second part or gizzard has thick muscles and is almost
surrounded with liver lobes. Pyloric caecum is located on the left side bottom of the gizzard as
a sponge like structure. The intestines are made of 3 parts: the small intestine, the spiral colon,
and the rectum. The small intestine has two flexures that separate it to three parts named the
descending, ascending, and the end part, respectively. The spiral colon is the longest part of
the digestive tube. This part has mucosal spiral septum on the inner surface. The rectum is
short and located in the middle of the abdominal cavity. However, in the present study the
opening was shown to be located in the muscular stomach and the intestine junction, just
close to the gall bladder duct opening.
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Introduction
Sturgeon is the common name used for some
of the 25 fish species in Acipenseridae family,
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including

the

genera

Acipenser,

Acipenser persicus as the most important
sturgeon of Iran.

Huso,

Scaphirhynchus, and Pseudoscaphirhynchus.

Materials and methods

The term includes over 20 species which

A total of 40 adult Acipenser persicus (25

commonly referred to sturgeon and several

female and 15 male, Average weight: 21.4 kg;

closely related species that have distinct

mean fork length: 139.2 m) were used in this

common names, notably sterlet, kaluga, and

experiment. They were randomly captured

beluga (Holcik and Mihlik, 1970). The Persian

from the Caspian Sea with a 100 mm mesh

sturgeon has an elongated, bulky body with a

size gillnet. To detect the normal location and

bluish tint. This type of sturgeon is endemic in

details of the digestive system, they were

the Caspian Sea and Black Sea but primarily

autopsied primary to the study. All parts of the

resides in the Caspian Sea. Populations may

digestive system, from oral cavity toward

also occur in tributaries and rivers inbound to

rectum and anal orifice, were evaluated. The

the

anatomical

Caspian

Sea

(Perevaryukha,

2001).

structure,

morphological

and

Sturgeons are commercially important fish

relations of the different parts of the digestive

valued for their meat but mainly for their roe.

system including buccal cavity, pharynx,

Formerly omnipresent in the region, heavy

esophagus,

fishing of the sturgeon for caviar has forced it

stomach, pyloric process, small intestine, spiral

to “endangered species” status. The Persian

colon, rectum, and pancreas were described.

glandular

stomach,

muscular

sturgeon (Acipenser persicus) is an endangered
species of sturgeon. This makes specific

Results

studies on any type of sturgeons more

The digestive tube is relatively short. Ther

important than before. Studies like histological

was not seen any differences between digestive

studies, radiology, and ultrasonography, all

tubes of male and female samples.

require a complete understanding of the

The stomach has two parts; the first part, or the

anatomy of this fish. Since pilot studies

proventricle (Fig.1), is U-shaped, and joins the

showed some misconceptions in description of

esophagus on the left side. The second part or

the sturgeon digestive system, this study was

gizzard has thick muscles and is almost

performed to evaluate more precise the

surrounded with liver lobes (Figure.2).

anatomical structure of the digestive system of
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Figure.1: Longitudinal section of esophagus, proventricle and swim bladder in the mature male
A.persicus 1-1: Cranial part of the esophagus; 1-2: Caudal part of the esophagus; 2:
Proventricle; 3:Swim bladder; 4: Junction of the swim bladder and proventricle; 5: Heart.

Figure.2: Longitudinal section of the stomach and intestine in the mature male A. persicus
1: End of the proventricle; 2: First part of the gizzard; 3: Inner surface of the gizzard; 4: Pyloric
sphincter; 5: Intestine.
The intestines are made of 3 parts: the small

(Figure.3). The small intestine has two flexures

intestine, the spiral colon, and the rectum

that separate it to three parts named the
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descending, ascending, and the end part,
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respectively (Figure.4).

Figure 3: Digestive system of the mature male A.persicus
1: Gizzard; 2: Pyloric caecum; 3: Small intestine; 3-1: Primary flexure; 3-2: Secondary flexure;
4: Spiral colon; 4-1: Blood vessels; 5: Rectum; 6: Pharynx; 7: Esophagus; 8: Proventricle; 9:
Junction of the swim bladder and proventricle; 10: Junction of the proventricle and gizzard; 11:
Pylorus; 12: Liver; 13: Swim bladder; 14: Spleen; 15: Pancreas; 16: Heart

Figure 4: Small intestine, pyloric caecum and spleen in the mature mail A. persicus
1: Gizzard; 2: Pyloric caecum; 3: Duct of the pyloric caecum; 4: Duct of the gallbladder; 5:
Prominent mucosal networks of the descending part of the small intestine; 6: Ascending part of
the small intestine; 7: End part of the small intestine; 8: Valve between small intestine and spiral
colon; 9: Muscles of the small intestine; 10: Spiral colon; 11: Spleen; 12: Pancreas; 13: Liver; 14:
Primary flexure of the small intestine; 15: Secondary flexure of the small intestine.
The spiral colon is the longest part of the

The rectum is short and located in the middle

digestive tube. This part has mucosal spiral

of the abdominal cavity. Its muscles are thin

septum on the inner surface (Figure. 5).

and the mucosal surface is bright brown with
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long folds (Figure.5). The liver has two main

left one (Figure. 3).
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lobes. The right lobe is much bigger than the

Figure.5: Longitudinal section of the spiral colon and rectum in the mature mail A.persicus
1: Spiral colon; 2: Typhosol; 3: Spiral septum; 4: Junction of the spiral colon and rectum; 5:
Rectum; 6: Anus.

Discussion

esophagus has numerous long pyramidal

The shape of the tube is not much different
among

different

species

(Cleveland

and

papillae which are faced the caudal part of the
body. Larger species have relatively longer

Hickman, 1998; Cataldi and Albano, 2002;

papillae.

North et al., 2002). The difference is mainly in

papillae on the caudal part (Fig.1). This part

length and volume (Randal and Buddington,

has relatively less length. The esophagus is

1985; Vajhi et al., 2009). The digestive tube is

long and thin in A. stellatus which is shorter

relatively short; this can be a consequence of

and

the fish nutrition (Hildebrand and Goslow,

voluminous and just shorter in Huso huso

2001; Icardo and Colvee, 2002).

(Vajhi et al., 2009).

Esophagus: The esophagus is relatively short,

Stomach:

and makes up to just 5% of the tube. Most of

makes up to 35 to 40 % of the digestive tube.

its length is located prior to the thick septum of

The first part or the proventricle is U-shaped

the diaphragm-like connective tissue which

and joins the esophagus on the left side. This

separates the pericardial cavity from the

part has a thin muscular septum, and joins the

abdominal

has

muscular stomach or the gizzard on the left

prominent muscles on its outer surface,

side of the body. Next to the U-shaped part

producing a pink color. On the inner surface,

there is one of the lobes of the liver. The U-

there are white muscles, longitudinal folds and

shaped stomach tissue is easily differentiated

many mucosal papillae. The cranial part of the

from the esophagus macroscopically. The

cavity.

The

esophagus

There can be found fine short

thicker

in

A.

gueldenstaedti,

and

The stomach has two parts, and

Downloaded from jifro.ir at 11:45 +0430 on Thursday May 13th 2021

944 Vajhi et al., Digestive System Anatomy of the Acipenser persicus: New Features...

stomach has longitudinal folds and the

the end part, respectively. The spleen is located

mucosal surface is bright brown. It is roughly

behind and under the first flexure. A part of the

equal in diameter to the esophagus. The

spleen is located close to the descending part

opening of the pneumatic duct to the stomach

and another between the ascending and the

is prominent in this region. Gizzard has thick

spiral colon on its dorsal surface. A liver lobe

muscles and has the same size as the clinched

is also located on the right of the descending

fist (Fig. 2). It is almost surrounded with liver

part. The descending part has the spleen on the

lobes. The inner surface has no folds and has a

left side and the liver on its right. Pancreas is

velvet surface. The pyloric sphincter is located

located between the descending and ascending

at the end of the gizzard (Vajhi et al., 2009).

parts. Immediately after the second flexure, the

Pyloric caecum: At the region of the opening

end part of the small intestine starts. Small

of the gizzard to the small intestine, a sponge

intestine and the spiral colon are separated by a

like structure named pyloric caecum is located

valve in this region. The inner surface of the

on the left side bottom of the gizzard (Mohr,

small intestine is made up of prominent

1952). Its secretions enter the small intestine

mucosal networks (Fig. 4). The first and

through a duct at the beginning of the small

second flexures are located near the fourth and

intestine. A duct corresponding to the gall

third ventral scutes, respectively. The first

bladder is also located in this region. This

flexure is thin and is located approximately in

structure has several lobes that are separated

the middle. All in all, the small intestine is

by connective tissue and muscles. In each lobe

very short and is a bended sac spanning form

there is a big saclike folded gland, similar to

the pylorus to the spiral colon (Fig. 4).

that of the intestine (Fig. 4). Stoskof (1992)

Spiral Colon: The spiral colon is the longest

has stated that the opening of the pyloric

part of the digestive tube located in the middle

process duct was in the junction of the

of the abdominal cavity under the swim

muscular stomach with U-shaped stomach.

bladder. This part has mucosal spiral septum

However, in the present study the opening was

on the inner surface, these mucosal septum

shown to be located in the muscular stomach

have collapsed on them, shaping a longitudinal

and the intestine junction, just close to the gall

central rope called Typhosol. The tip of this

bladder duct opening.

septum bends over itself and forms a spiral

Intestines: The intestines are made of 3 parts:

shape (Fig.5). This shape is well apparent in

the small intestine, the spiral colon, and the

longitudinal and transverse sections, as well as

rectum. The small intestine and the spiral

in ultrasonography pictures (Vajhi et al.,

colon make up to 45 to 50 percent of the

2002).

digestive tube’s overall length (Fig. 3).

Rectum: The rectum is the end part of the

Small Intestine: It has two flexures that

intestine, and is rather short. It is located in the

separate it to three parts (Stephan and John,

middle of the abdominal cavity. Its muscles are

1999) named the descending, ascending, and

thin, and the mucosal surface is bright brown
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with long folds.

The anus does not have
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urogenital

opening.

This

region

is
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cartilaginous and hard in palpation which is
also observable in section with scalpel (Fig.5).

References

Liver: The liver has two main lobes. The right

Cataldi, E. and Albano, C., 2002. Acipenser

lobe is much bigger than the left lobe, and

nccarii; Fine structure of the alimentary canal

spans to the pyloric area on the right of the

references

gizzard. The left lobe is on the left side of the

Ichthyology. 18,329 -337.

to

its

ontogenesis,

Applied

gizzard. Another part of the liver is on the left

Cleveland, P. and Hickman, J.R., 1998. Biology

of the descending part of the small intestine

of animals. McGraw-Hill companies. 591, 592,

and the other lobes are on the dorsal surface of

603P.

the bend of the U-shaped stomach. The Gall

Hildebrand, M. and Goslow, G.E., 2001. Analysis

bladder is a bubble shaped sac on the

of vertebrate structure, John Wiley and Sons.

cranioventral part of the liver right lobe. It has

145P.

a prominent duct which enters the papilla near
the pyloric sphincter (at the same place as the
opening of the pyloric caecum in adults

Holcik, J. and Mihlik, J., 1970, Freshwater fishes.
Spring books. 16-19P.

Icardo, J.M. and Colvee, E., 2002. Structure of

(Fig. 3).

the conus arteriosus of the sturgeom heart.

Pancreas: The pancreas is a diffused organ. It

Anatomical Records.1,17–27.

can be found between the ascending and

Kardong,

K.V.,

1998.

Vertebrates.

WCB

descending parts of the small intestine as well

McGraw-Hill. 287, 320, 400, 535, 540, 548, 656

as in the intestinal serosa in some cases. The

P.

secretions of this diffused structure are moved

Masoudifard, M., Vajhi, A.R., Moghim, M.,

with a duct connected to the bile duct (Fig. 3) .

Nazari,

Swim Bladder: The sturgeons have the

Sohrabnejad, M., 2009. High Accuracy Sex

simplest type of swim bladder; a single cavity

Determination of 3years old Cultured Beluga

ellipsoid with rather thick opaque septum. It

Sturgeon Huso huso Using Ultrasonography.

enters the papilla inside the stomach, through

6th International Symposium on Sturgeon.

the pneumatic duct (Fig.1). It is mostly located

Wuhan, China.

R.M.,

Naghavi,

A.R.

and

in the right, starting from the first third of the

Mohr, E., 1952. Akademische verlagsgesellschaft.

abdominal cavity, continuing to the last third

Geest and Portig K.G.. 6, 8, 18, 20, 5, 7, 90P.

on the dorsal part of the spiral colon just near

North, J., Farr, R. and Vescei, P., 2002, A

the vertebral columen (Masoudifard et al.,

comparison of meristic and morphometric

2009; Vajhi et al., 2009).

characters

of

green

sturgeon

Acipenser

medirostris. Applied Ichthyology 18,234 – 239.

946 Vajhi et al., Digestive System Anatomy of the Acipenser persicus: New Features...

Perevaryukha, Y.N., 2001. Present status of
Caspian sturgeons, biodiversity and some

Press. pp. 60-72.

problems of their specific identification by

Vajhi, A.R., Masoudifard, M., Veshkini, A.,

th

Akhtarzadeh, M. and Moghim, M., 2002.

molecular genetic, including caviar. The 4

Downloaded from jifro.ir at 11:45 +0430 on Thursday May 13th 2021

Maturity Determination. University of Tehran

International Symposium on Sturgeon. In:

Normal

Extended abstracts. Oshkosh, Wisconsin, USA.

Digestive

8-13.

(Acipenser

Randal, K. and Buddington, J., 1985. Digestive
and feeding characteristics of the chondrosteans.

System

of

persicus).

Finding
Persian
4th

of

the

Sturgeon

International

Symposium on Sturgeon. Oshkosh, Wisconsin,
USA.

Vajhi, A.R., Zehtabvar, O., Masoudifard, M.,

North American sturgeon. 2,31-34.

Stephan, A. and John, B., 1999,

Ultrasonographic

Zoology.

McGraw-Hill companies, 449P.

Stoskopf, M., 1992, Fish medicine. W.B. Sunders
company. 11, 19, 20, 149P.

Vajhi, A.R., Masoudifard, M., Moghim, M.,
Veshkini, A. and Zehtabvar, O., 2011.
Ultrasonography of the Sturgeons for Sex and

Moghim, M. and Akhtarzade, M., 2009.
Digestive System Anatomy of the Acipenser

persicus: New

Features.

6th International

Symposium on Sturgeon. Wuhan, China.

947

Iranian Journal of Fisheries Sciences12(4) 2013

ﺟﻨﺒﻪﻫﺎي ﺗﺎزهاي از دﺳﺘﮕﺎه ﮔﻮارش ﻣﺎﻫﻲ ﻗﺮه ﺑﺮون Acipenser persicus
ﻋﻠﻴﺮﺿﺎ وﺟﻬﻲ* ،1اﻣﻴﺪ زﻫﺘﺎبور ،2ﻣﺠﻴﺪ ﻣﺴﻌﻮدي ﻓﺮد ،1ﻣﻬﺪي ﻣﻘﻴﻢ ،3ﻣﺤﺴﻦ اﺧﺘﺮزاده
ﺗﺎرﻳﺦ ﭘﺬﻳﺮش:ﺗﻴﺮ 1392

ﺗﺎرﻳﺦ درﻳﺎﻓﺖ :آذر 1391
.

ﭼﻜﻴﺪه
ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري ﻳﻜﻲ از ﻣﻬﻤﺘﺮﻳﻦ آﺑﺰﻳﺎن درﻳﺎي ﺧﺰر ﻣﻲﺑﺎﺷﻨﺪ .ﻣﺘﺎﺳﻔﺎﻧﻪ اﻣﺮوزه اﻳﻦ ﮔﻮﻧﻪﻫﺎ در ﻣﻌﺮض ﺧﻄﺮ اﻧﻘﺮاض ﻗﺮار دارﻧﺪ .اﻧﺠﺎم
ﻣﻄﺎﻟﻌﺎت اﺧﺘﺼﺎﺻﻲ ﺑﺮ روي ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري ﻣﻲﺗﻮاﻧﺪ در ﺷﻨﺎﺧﺖ ﺑﻴﺸﺘﺮ و ﻛﻤﻚ ﺑﻪ ﺣﻔﻆ ﻧﺴﻞ اﻳﻦ ﻣﺎﻫﻲﻫﺎ ﺑﺴﻴﺎر اﻫﻤﻴﺖ داﺷﺘﻪ ﺑﺎﺷﺪ.
ﻣﻄﺎﻟﻌﺎﺗﻲ ﻫﻤﭽﻮن ﻣﻄﺎﻟﻌﺎت ﺑﺎﻓﺖ ﺷﻨﺎﺳﻲ ،رادﻳﻮﻟﻮژي و ﺳﻮﻧﻮﮔﺮاﻓﻲ ﻫﻤﮕﻲ ﻧﻴﺎزﻣﻨﺪ ﻓﻬﻤﻲ درﺳﺖ از ﻛﺎﻟﺒﺪﺷﻨﺎﺳﻲ اﻳﻦ ﻣﺎﻫﻴﺎن اﺳﺖ .از آﻧﺠﺎﻳﻲ
ﻛﻪ ﻣﻄﺎﻟﻌﺎت اوﻟﻴﻪ ﻧﺸﺎن دﻫﻨﺪه اﺷﺘﺒﺎﻫﺎﺗﻲ در ﺗﻮﺻﻴﻒ دﺳﺘﮕﺎه ﮔﻮارش ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري ﺑﻮد ،اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺎ ﻫﺪف ﻣﺸﺨﺺ ﻛﺮدن ﻛﺎﻟﺒﺪﺷﻨﺎﺳﻲ
دﻗﻴﻖ دﺳﺘﮕﺎه ﮔﻮارش ﻗﺮه ﺑﺮون  Acipenser persicusﺑﻪ ﻋﻨﻮان ﻣﻬﻤﺘﺮﻳﻦ ﻣﺎﻫﻲ ﺧﺎوﻳﺎري اﻳﺮان اﻧﺠﺎم ﺷﺪ.
در اﻳﻦ ﻣﻄﺎﻟﻌﻪ  40ﻋﺪد ﻗﺮه ﺑﺮون ﺑﺎﻟﻎ ﻣﻮرد ﺑﺮرﺳﻲ ﻛﺎﻟﺒﺪﮔﺸﺎﻳﻲ ﻗﺮار ﮔﺮﻓﺘﻨﺪ .ﺗﻤﺎم ﺑﺨﺶﻫﺎي دﺳﺘﮕﺎه ﮔﻮارش از دﻫﺎن ﺗﺎ رﻛﺘﻮم و ﺳﻮراخ
ﻣﺨﺮج ارزﻳﺎﺑﻲ ﺷﺪﻧﺪ .ﺳﺎﺧﺘﺎر آﻧﺎﺗﻮﻣﻴﻚ و ارﺗﺒﺎط ﺑﺨﺶﻫﺎي ﻣﺨﺘﻠﻒ دﺳﺘﮕﺎه ﮔﻮارش ﺷﺎﻣﻞ ﺣﻔﺮه دﻫﺎن ،ﺣﻠﻖ ،ﻣﺮي ،ﻣﻌﺪه ﻏﺪهاي ،ﻣﻌﺪه
ﻋﻀﻼﻧﻲ ،زاﺋﺪه ﭘﻴﻠﻮرﻳﻚ ،روده ﺑﺎرﻳﻚ ،روده ﻣﺎرﭘﻴﭻ ،رﻛﺘﻮم ،ﻛﺒﺪ و ﭘﺎﻧﻜﺮاس ﺑﺮرﺳﻲ ﺷﺪ.
ﻟﻮﻟﻪ ﮔﻮارش ﻧﺴﺒﺘﺎ ﻛﻮﺗﺎه اﺳﺖ .ﻣﻌﺪه داراي دو ﺑﺨﺶ اﺳﺖ .ﺑﺨﺶ اول ﻳﺎ ﭘﻴﺶ ﻣﻌﺪه ﻳﻮ ﺷﻜﻞ ﺑﻮد ) .(uﺑﺨﺶ دوم ﻳﺎ ﺳﻨﮕﺪان داراي دﻳﻮاره
ﻋﻀﻼﻧﻲ ﺿﺨﻴﻤﻲ ﺑﻮد و ﺗﻘﺮﻳﺒﺎ ﺑﺎ ﻟﻮبﻫﺎي ﻛﺒﺪ ﭘﻮﺷﺎﻧﺪه ﻣﻲﺷﺪ .ﺳﻜﻮم ﭘﻴﻠﻮري ﺑﻪ ﺻﻮرت ﺳﺎﺧﺘﺎر اﺳﻔﻨﺞ ﻣﺎﻧﻨﺪي در زﻳﺮ ﺳﻨﮕﺪان در ﺳﻤﺖ
ﭼﭗ ﻗﺮار ﮔﺮﻓﺘﻪ ﺑﻮد .روده از ﺳﻪ ﺑﺨﺶ ﺗﺸﻜﻴﻞ ﺷﺪه ﺑﻮد :روده ﺑﺎرﻳﻚ ،روده ﻣﺎرﭘﻴﭻ و رﻛﺘﻮم .روده ﺑﺎرﻳﻚ داراي دو ﺧﻢ ﺑﻮد ﻛﻪ آن را ﺑﻪ ﺳﻪ
ﺑﺨﺶ ﭘﺎﻳﻴﻦ رو ،ﺑﺎﻻرو و ﺑﺨﺶ اﻧﺘﻬﺎﻳﻲ ﺗﻘﺴﻴﻢ ﻣﻲﻛﺮدﻧﺪ .روده ﻣﺎرﭘﻴﭻ ﻃﻮﻳﻞﺗﺮﻳﻦ ﺑﺨﺶ ﻟﻮﻟﻪ ﮔﻮارش ﺑﻮد ،اﻳﻦ ﺑﺨﺶ در ﺳﻄﺢ داﺧﻠﻲ ﺧﻮد
داراي دﻳﻮاره ﻣﺨﺎﻃﻲ ﻣﺎرﭘﻴﭻ ﺑﻮد .رﻛﺘﻮم ﻛﻮﺗﺎه ﺑﻮد و در ﺑﺨﺶ ﻣﻴﺎﻧﻲ ﺣﻔﺮه ﺷﻜﻤﻲ ﻗﺮار ﮔﺮﻓﺘﻪ ﺑﻮد .ﻣﺤﻘﻘﻴﻦ ﻗﺒﻠﻲ ﺳﻮراخ ﻣﺮﺑﻮط ﺑﻪ ﻣﺠﺮاي
زواﺋﺪ ﭘﻴﻠﻮرﻳﻚ را در ﻣﺤﻞ اﺗﺼﺎل ﻣﻌﺪه ﻋﻀﻼﻧﻲ و ﻣﻌﺪه  uﺷﻜﻞ ﻧﻤﺎﻳﺶ داده اﻧﺪ ،در ﺣﺎﻟﻲ ﻛﻪ در اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻣﺸﺨﺺ ﺷﺪ اﻳﻦ ﺳﻮراخ در
ﻣﺤﻞ اﺗﺼﺎل ﻣﻌﺪه ﻋﻀﻼﻧﻲ و روده ﺑﺎرﻳﻚ ﻧﺰدﻳﻚ ﺑﻪ ﻣﺠﺮاي ﻛﻴﺴﻪ ﺻﻔﺮا ﻗﺮارﮔﺮﻓﺘﻪ اﺳﺖ.

ﻟﻐﺎت ﻛﻠﻴﺪي :دﺳﺘﮕﺎه ﮔﻮارش ،ﻛﺎﻟﺒﺪﺷﻨﺎﺳﻲAcipenser persicus ،

-1ﮔﺮوه ﺟﺮاﺣﻲ و رادﻳﻮﻟﻮژي داﻧﺸﻜﺪه داﻣﭙﺰﺷﻜﻲ داﻧﺸﮕﺎه ﺗﻬﺮان  ،ﺗﻬﺮان ،اﻳﺮان
-2ﮔﺮوه ﻋﻠﻮم ﭘﺎﻳﻪ داﻧﺸﻜﺪه داﻣﭙﺰﺷﻜﻲ داﻧﺸﮕﺎه ﺗﻬﺮان  ،ﺗﻬﺮان ،اﻳﺮان
-3ﺑﺨﺶ ﺑﻴﻮﻟﻮژي و ارزﻳﺎﺑﻲ ذﺧﺎﻳﺮ ،ﭘﮋوﻫﺸﻜﺪه اﻛﻮﻟﻮژي درﻳﺎي ﺧﺰر،ﺳﺎري ،اﻳﺮان
 -4ﻛﻠﻴﻨﻴﻚ داﻣﭙﺰﺷﻜﻲ ﺷﻬﺮﺳﺘﺎن ﭼﺎﺑﻬﺎر ،ﭼﺎﺑﻬﺎر ،اﻳﺮان
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