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ABSTRACT 

Among fresh water fishes, silver carp because of fast 
growth rate and desired meat quality, is a dominant 
species in polyculture systems in Iran. This fish mainly 
feed on phytoplankton. In present survey kidney and 
intestine of 120 silver carp (Hypophthalmichtys mo- 
litrix) from 4 regions in Khuzestan province-Iran 
have been studied. Tissue samples were provided from 
kidney and intestine and sectioned by routine method 
after paraffin embedding and finally stained with 
hematoxilin and eosin (H & E). The microscopic re- 
sults were analyzed qualitatively and quantitatively. 
Microscopical analysis showed that kidney tissue had 
lesions including: edema, necrosis, uroliths, hemor- 
rhage and degeneration. In different regions, fishes 
showed different prevalence of lesions. Edema and 
urolith were the most prevalent lesions (30 and 25 
percent respectively). In histometric analysis the di- 
ameter of layers of intestine in some of the fish farms 
were significantly higher than the other regions. This 
increase was because of increase in muscular layer. 
The intensity of all lesions was estimated as light ac- 
cording to distribution of lesions. The probable cause 
of these lesions may be the high stocking density, in- 
toxication, water quality problem such as excessive 
carbon dioxide. The only lesion in intestine was the 
excessive proliferation of mucus cells that this lesion 
may be created due to the improper plankton diet. 
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1. INTRODUCTION 

Carps (common carp and three species of Chinese carps 
including silver carp) are the mainstay of Iranian aqua- 
culture especially in Khuzestan province, contributing 
over 95% to the total fish production in this region. Carp 
culture has a great potential for many region of the world 

due to high market value and lower cost of feeding in 
comparison with other fish species [1]. From the point of 
nutrition and importance in aquaculture industry, this 
species is filter feeder, not capable of dealing with a 
mixed diet, phytoplanktonvorous [2]. In polyculture of 
warm water fishes, silver carp is a main species (more 
than 50%) [3]. There are many unpublished health prob- 
lem for silver carps in semi-intensive fish culture in Iran 
and other countries. Histology was used as a health indi-
cator in many fish species [4-8]. In recent years a series 
of mortality was observed in silver carp of Khuzestan 
province. The present work is a preliminary study at-
tempting to investigate the prevalence of lesion as well 
as to study the structure of the alimentary canal and ki- 
dney in silver carp.  

2. MATERIALS AND METHODS 

2.1. Fish Sampling 

In this research 120 cultured silver carp were caughtin 
autumn when they having a market weight (Table 1) 
from 4 regions. Those fish farms in khozestan is located, 
incloud Ahvaz, Shoshtar, Dezfol and Khoramshahr. From 
each site 30 fishes were caught randomly by using fish 
net. The fish were anesthetized by a blow to the head and 
the total length and weight of each fish was measured. 
After opening the abdomen, samples from the intestine 
and kidneys were taken and fixed in buffered 10% for- 
malin.  

2.2. Procedures for Histology 

A 1 cm3 portion of posterior kidney and middle part of 
intestine was placed in 10% neutral buffered formalin. 
Tissues were processed routinely using standard histo- 
logical techniques and embedded in paraffin. Hematoxy- 
lin and eosin was used for tissues staining. 

2.3. Data Analysis 

For micrometric measurement we used Sa-iran micro-  
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Table 1. Total length and weight of sampled silver carps (Hy- 
pophtalmichtys molitrix) from four regions. 

Region Total length (cm) Weight (g) 

Khoramshahr 55 ± 2 1976 ± 317 

Shoshtar 46 ± 1 955 ± 125 

Dezfol 39 ± 2 647 ± 110 

Ahvaz 51 ± 2 1502 ± 155 

 
scope camera and axiovision software. For data analysis 
SPSS-17 software and one-way ANOVA was used to 
compare the means. Finally, graphs were drawn with 
excel 2010 software. Meanwhile data were presented as 
mean ± standard deviation. 

3. RESULTS 

3.1. Histopathologic Study 

After the preparation of tissue sections from kidney and 
intestine, they have been studied qualitatively and quan- 
titatively from histologic condition. Percentage of lesions 
of tissues in the studied groups is shown in Table 2 and 
Figure 1. Microscopic results showed that the kidney 
tissue of sampled fish has lesions including edema, ne- 
crosis, degeneration, kidney stone and hemorrhage (Fig-
ures 2-7). 

These lesions showed different prevalence in different 
areas. The highest prevalence value of kidney stone and 
edema observed in around Dezfol that respectively in 30 
and 25 percent of fishes. The highest value of degenera- 
tion lesions (40%) and the highest percent of necrosis 
(35%) observed in around Ahvaz. The only observed 
lesion in intestine sampled fish was increasing in gablet 
cells. In this study, the intensity of all lesions was esti- 
mated light lesions. 

3.2. Histometric Study 

The average of intestine layers diameter, glomerulus dia- 
meter, epithelial cell diameter of tubules and kidney tu- 
bules diameter were measured by micrometery method 
and amounts were compared with each other and can be 
seen in Tables 3 and 4. In histometric survey, increase in 
intestine layers diameter was observed in farmed fishes 
around Ahvaz. The reason of this condition was increase 
in muscular layer diameter. But mucos layer don’t show 
significantchange between regions (Figures 8-13). 

4. DISCUSSION 

With microscopic study of kidney in silver carps in dif- 
ferent region of Khuzestan province the lesions that ob- 
served were degeneration, edema, hemorrhage, necrosis 
and kidney stone. Although these lesions were not fatal 
but every of them can be an indicator of a disorder in fish  

Table 2. Prevalance of kidney lesions in silver carp (Hypo- 
phtalmichtys molitrix) in different studied regions: field 1 
(Khoramshahr), field 2 (Shoshtar), field 3 (Dezfol), field 4 
(Ahvaz). 

Kidney 
stone 

DegenerationEdema Hemorrhage Necrosis
    lesions
region 

0 Field 1 5 10 20 0 

0 Field 2 15 15 25 10 

10 Field 3 15 25 35 30 

35 Field 4 10 15 40 25 

 
Table 3. Average amount of silver carp intestine tissue (Mean ± 
S.D.) according to micrometer—explanation: field 1 (Khoram- 
shahr), field 2 (Shoshtar), field 3 (Dezfol), field 4 (Ahvaz). 

Muscular layer 
diameter 

Intestine layer 
diameter 

Mucus layer 
diameter 

      parameter
region 

133 ± 36 437 ± 110 287 ± 101* Field 1 

115 ± 24 425 ± 98 305 ± 77 Field 2 

127 ± 34 395 ± 80 351 ± 375 Field 3 

167 ± 52 481 ± 111 303 ± 99 Field 4 

*Note: There was significant difference between regions. 

 
Table 4. Average amount of silver carp kidney tissue (Mean ± 
S.D.)—explanation: field 1 (Khoramshahr), field 2 (Shoshtar), 
field 3 (Dezfol), field 4 (Ahvaz). 

Glomerulus  
diameter 

(micrometer) 

Kidney tubule 
diameter 

(micrometer) 

Layers diameter 
(micrometer)

     parameter
region 

38.48 ± 4.50 29.17 ± 4.38 10.41 ± 1.8 Field 1 

34.70 ± 6.38 28.22 ± 5.48 10.9 ± 2.35 Field 2 

35.59 ± 7.08 25.96 ± 3.95 10 ± 1.52 Field 3 

37.24 ± 5 26.55 ± 3.88 10.07 ± 1.65 Field 4 

*There was no significant difference between regions. 

 

 

Figure 1. Prevalance of kidney lesions in silver carp (Hy-
pophtalmichtys molitrix) in different studied regions: field 1 
(Khoramshahr), field 2 (Shoshtar), field 3 (Dezfol), field 4 
(Ahvaz). 
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Figure 2. Degeneration in kidney tubules of silver carp (Hy-
pophtalmichtys molitrix) (H & E) magnification: ×400. 

 

 
Figure 3. Edema in kidney glomeruli of silver carp (Hypophta- 
lmichtys molitrix) (H & E) magnification: ×400. 

 

 
Figure 4. Hemorrhage in kidney interstitial tissues of silver 
carp (Hypophtalmichtys molitrix) (H & E) magnification: ×400. 

 
body or farm pond. Degeneration and edema lesions 
could be reversible but the other lesions are nonrever- 
sible and can be a sign of intense problem in fish. In this 
study all of the lesions assessed as light. These lesions 
showed different abundance in different region. The 
highest abundance rate of kidney stone and edema that 
was observed in Dezfol region in fish was 30 and 25 

 
Figure 5. Necrosis in kidney interstitial tissues of silver carp 
(Hypophtalmichtys molitrix) (H & E) magnification: ×400. 

 

 
Figure 6. Urolith (stone) in kidney tubules of silver carp (Hy-
pophtalmichtys molitrix) (H & E) magnification: ×400 

 

 
Figure 7. Proliferation of gablet cells of silver carp (Hypophta- 
lmichtys molitrix) (H & E) magnification: ×400. 
 
percent respectively.  

Kidney stone is one of kidney disorder that generally 
emerges in fresh water and marine aquaculture because 
of high fish density. The intense form of kidney stone 
usually was seen in intensive fish culture because of high 
CO2 level. This factor may lead to metabolic acidosis and 
calcium deposit in kidney. The other reason for this con- 
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dition may be a disproportionate balance between cal- 
cium and magnesium in fish diet. Most ground (well or 
spring) water has dissolved carbonates and carbon dio- 
xide in them and pH between 5 and 8. Ground water in 
contact with silicate minerals is poorly buffered and 
typically has a low pH and a large amount of CO2 com- 
pared to ground water taken from carbonate substrate 
that is thus well buffered [9]. In a pond, pH is highly 
influenced by the soil type. Acid sulfate soils may have a 
pH less than 4 because of the oxidation of sulfide to sul- 
furic acid, making them unsuitable for fish culture unless 
neutralized. Waters impacted by acid rain or that drain 
acidic soils may have low pH. This can be a problem in a 
raceway culture after a rain, when large amounts of acids 
are washed into a stream water supply. The metabolic 
activity of fish and other aquatic organisms produces 
acids. In a closed system, such as an aquarium or pond, 
these acids tend to gradually reduce pH.  

The highest rate of kidney degeneration (40%) and 
necrosis (35%) has been observed in Ahvaz. Blood puri- 
fication is a selective and specific function that does by 
glomeruliblood capillaries. For this reason microscopic 
changes in intoxication may be observed in them. Necro- 
sis in kidney cells showed a highest rate in Ahvaz region 
that probable reason from this could be poisoning. In 
intense degeneration it may lead to necrosis in form of 
piknosis and vacuolization of cytoplasm. In this case, 
eosinophil particle maybe built in cell or create secon- 
darily by absorption of protein materials from glomeruli.  

Hemorrhage observed in silver carps kidneys. Kidney 
hemorrhage could represent by trauma or blood vessel 
disorders. We can say that the reasons of existence this 
lesions in farmed silver carps poising with heavy metal, 
changes in water pH, high density, probable impacts, diet 
disproportionately and chemical, industry pollutions and 
algae bloom. The posterior kidney, which produces large 
amounts of dilute urine in freshwater fish, is susceptible 
to the toxic effects of organic chemicals. Nephrotoxic le- 
sions, including degenerative changes (e.g. vacuolization) 
and desquamation of the tubular epithelium, dilation of 
the tubular lumina, and necrosis of tubular epithelium 
have been noted in fish exposed to PCBs, organochlorine 
and organophosphate insecticides, herbicides, petroleum 
hydrocarbons and phenols. Glomerular hyalinosis was 
seen in the kidneys of medaka (Oryzias latipes) exposed 
to the organochlorine insecticide, Lindane. Medaka and 
guppies (Poecilia reticulata) exposed to organotin com- 
pounds developed degeneration of tubular epithelium 
and inflammatory glomerular lesions. Cytoplasmic vacu- 
olization, necrosis and ultrastructural changes were noted 
in the epithelial cells of the renal tubules of goldfish 
(Carassius auratus) exposed to hexachlorobutadiene [10, 
11]. 

Hypoxic episodes in south-east Kattegat have been  

 

Figure 8. Intestine layers diameter in 4 studied region 
(micrometer)—explanation: field 1 (Khoramshahr), 
field 2 (Shoshtar), field 3 (Dezfol), field 4 (Ahvaz). 

 

 

Figure 9. Intestine mucus layers diameter in 4 studied 
region (micrometer)—explanation: field 1 (Khoramsha- 
hr), field 2 (Shoshtar), field 3 (Dezfol), field 4 (Ahvaz). 

 

 

Figure 10. Intestine muscular layers diameter in 4 stu- 
died region (micrometer)—explanation: field 1 (Kh- 
oramshahr), field 2 (Shoshtar), field 3 (Dezfol), field 4 
(Ahvaz). 

 

 

Figure 11. Kidney glomerulus diameter in 4 studied 
region (micrometer)—explanation: field 1 (Khoramsha- 
hr), field 2 (Shoshtar), field 3 (Dezfol), field 4 (Ahvaz). 
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Figure 12. Kidney tubule diameter in 4 studied region 
(micrometer)—explanation: field 1 (Khoramshahr), field 
2 (Shoshtar), field 3 (Dezfol), field 4 (Ahvaz). 

 

 

Figure 13. Kidney tubule epithelial cells diameter in 4 
studied region (micrometer)—explanation: field 1 (Kho- 
ramshahr), field 2 (Shoshtar), field 3 (Dezfol), field 4 
(Ahvaz). 

 
correlated with the abundance of smaller fishes, indicat- 
ing that hypoxia also limits growth under natural condi- 
tions. Also, a recorded decrease in growth in fish was 
found to be correlated with an occasional decrease in dis- 
solved oxygen levels [12]. Under natural conditions, hy- 
poxia is likely to occur in combination with hypercapnia 
and will often be associated with elevated CO2 and could 
be used as a histochemical marker for toxic effects in fish 
kidney [13]. 

Many chemicals exist in different forms (chemical 
species) as a result of chemical and biochemical reac- 
tions. The identities and relative concentrations of chemi- 
cal species vary with location and time and differ among 
the components of an aquatic ecosystem [14,15]. A fish 
can be exposed to a mixture of chemical species both in 
the water it contacts and in the food it ingests. Chemical 
accumulation and toxicity depend not just on total che- 
mical concentration in the environment but also on how 
readily the fish can absorb these different chemical spe- 
cies at the gill, across the skin, and within the digestive 
tract and on how chemical speciation affects distribution 
throughout the organism [16]. 

Ammonia is usually not a problem unless supplemen- 
tal aeration is used preventing environmental hypoxia 
and thus allowing higher fish densities. As in other sys- 

tems, feeding (uneaten, decaying food and ammonia ge- 
nerated from food consumption or dead fish) is the lar- 
gest source of ammonia in a commercial pond. Ammonia 
may also rise after an algae crash or massive die-off; this 
not only reduces ammonia assimilation but also adds to 
ammonia buildup caused by the decaying algae [17]. 

In conclusion there are many lesions in kidneys of ap- 
parently normal silver carp that the intensity of all lesions 
was estimated as light according to distribution of lesions. 
The probable cause of these lesions may be the high sto- 
cking density, intoxication, water quality problem such as 
excessive carbon dioxide. The only reported intestinal 
lesions in silver carps was increase in mucos cells that 
seen 2 case in Ahvaz and 1 case in Khouramshahr. This 
only lesion in intestine may be created by the excessive 
proliferation of mucus cells and may be caused by the 
improper plankton diet. 
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