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The purpose of this work was to describe the histopathological effects of chronic 
cadmium intoxication on liver, gill, kidney, intestine and striated muscle in silver 
crucian carp Carassius auratus gibelio. 25 immature 1+-year-old crucian carp were 
obtained from a private fishfarm and acclimated to laboratory conditions. After a 21 
days exposure to a sublethal cadmium concentration (1.625 ppm from a Cd 
(CH3COO)2 x2H2O stock solution), liver, gill, kidney, small intestine and striated 
muscle were sampled and processed for histological examination. 
Histopathological alterations induced by studied heavy metal in the tissues of  silver 
crucian carp specimenes were: nephrocite hypertrophic processes, distruction of 
intercellular jonctions, stratification of epitelium and congestions both in renal 
glomerulis and in interstitium; hyalinizations, congestions of blood vassels and 
vacuolations associated with lipid accumulation at the hepatic level; into intestinal 
mucosa revealed rich leucocyte infiltrates, with numerous leucocytes situated 
intraepithelial; branchial lamelles with disordered aspect and multilayered 
epithelium, vascular ectasias and leucocyte infiltrates into subepithelial connective 
tissue at the gill level; miolisis processes in peripheral muscular fibers manifested by 
contractile apparatus alteration on large areas 
Keywords: fish, chronic cadmium intoxication, histopathological changes 

 
 

Introduction 
 

Cadmium is an extremely toxic metal which has no known necessary 
function in the body. 

Cadmium is considered more toxic than either lead or mercury. It is toxic at 
levels one tenth that of lead, mercury, aluminum or nickel (Wilson, 2008).  
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Cadmium is highly able to accumulate in the living organisms. In fish, the 
gill, kidney, alimentary canal and liver are the primary target organs for these 
heavy metal (Morsy and Protasowicki, 1990).  

Due to its ability to concentrate in vary organs, several histological 
alterations appear. 

 
Materials and Methods 

 
The experiment was performed on a group of 25 silver crucian carps, 

Carassius auratus gibelio with a body weight of 36,40 g ±1,2 g, which were 
obtained from Cornesti fishfarm and aclimatizated 2 weeks in laboratory 
conditions; the fish were housed in a 60 l capacity glass aquaria containing 
cadmium contaminated water and the water was replaced twice a week with stored 
dechlorinated water. They were fed twice a day with commercial dry pellets. 

The physico-chemical parameters of the laboratory water (under 
experimental period) were as follows: dissolved oxygen 8,28±0,10 mg/l, water 
temperature 19.7±0.3oC, NO-

2  0.2± mg/l, NO-
3  3.5±0.5 mg/l,  pH 8±0.5, hardness 

of water 6 dHo (soft water) and a 12h light: 12h dark photoperiodicity was 
provided. All these parameters were daily measured: (water temperature and 
dissolved oxygen - Hanna Hi 9145 movable oxygen-meter with water resisting 
microprocessor; pH, NO-

2, NO-
3, hardness of water – Germany TERMATEST 

kits).    
Fish were exposed at a chronic cadmium intoxication in concentration of 

1.625 ppm from a Cd (CH3COO)2 x 2H2O stock solution. The sublethal treatment 
(25% of Lc50) was calculated from percentage mortalities of fish as described by 
Veena et al. (1997). Cadmium circulation in the aquaria was ensured by two AC 
9904 air pumps. 

After lethal anesthesia, gill, kidney, intestine, striated muscle and liver 
specimens sampled were collected, fixed in a ethanol solution (80o), dehydrated, 
clarified, impregnated and embedded in histological paraffine, sectioned at 4 μm 
thick, then stained (Mallory trichromic method) and examined microscopically 
(Olympus light microscop with 40x and 100x glass field).  

 
Results and Discussion 

 
Microscopic sections performed through renal parenchyma revealed capilar 

ectazia with extravasation of eritrocites at corpuscles level, these having locally 
capsular space, filled with blood cell elements (figure 1a). 
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  Figure 1a.  kidney                       Figure 1b. kidney                      Figure 1c. kidney 
 (trichromic Mallory; 1000x)     (trichromic Mallory; 1000x)    (trichromic Mallory; 1000x) 

 
Peritubular capillary network is hypertrophic, capilares being ectasiated, with 

large lumen. On large areas, fields with extravasated eritrocites were found in 
intrestitium of renal parenchyma (figure 1b).  

Acording to Morsy and Protasowicki, (1990) a generalized aspect consist in  
presence of hypertrophic epithelium at uriniferous tubules level and nephrocites 
with a large volume (figure 1c), which lose their intercellular jonctions thus they 
are delimited by large spaces.  

Epitelium stratification of the uriniferous tubules is a frequent phenomenom 
also present (figure 1d and figure 1e), these aspect being suggested by nucleus 
disposition at various levels related to the subepithelial basal membrane.  

 

                        
   
                    Figure 1d. kidney                                                Figure 1e. kidney 

     (trichromic Mallory; 1000x)                            (trichromic Mallory; 1000x) 
 
Presence of some giant cells has been signalized between epithelial cells as 

well (figure 1d).  
All these aspects can be correlated with a high mitotic activity of nephrocite 

epithelial cells. Frequent nephrocite dystrophic processes manifested by cell 
hypertrophy, picnosis and cariorexis, nucleus and cytoplasm degeneration occur on 
same territories. The processes lead to detachment of the  epithelium  from basal 
membrane. 

Microscopic analysis performed on liver sections show the presence of large 
interportal spaces with hypertrophic blood vessels and hemolized content (figure 
2a); 
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                          Figure 2a. liver                                         Figure 2b. liver 
                     (trichromic Mallory; 400x)                  (trichromic Mallory; 1000x) 

 
a rich leukocyte infiltrate was observed into the interlobular connective tissue 
(figure 2b). Hepatocite cords (Remack) consist of the hepatocites with vacuolar 
cytoplasm, suggesting presence of a large  amount of lipidic drops. Vacuolation of 
hepatocytes it said to be associated with the inhibition of protein synthesis, energy 
depletion, disaggregation of microtubules, or shifts in substrate utilization (Hinton 
and Laurén, 1990). Atrophic hepatocites with large volume, excentric nucleus and 
fragmented cromatin that dissapears finally, arise on large areas. Local congestive 
processes occur frequently in hepatic parenchyma (figure 2c and figure 2d ) and 
Disse spaces are very large. 
 

     
            
             Figure 2c. liver                          Figure 2d. liver                     Figure 2e. liver 
      (trichromic Mallory; 1000x)   (trichromic Mallory; 1000x)  (trichromic Mallory; 1000x) 
 

Congestion of centrolobular veins (figure 2e) and presence in their proximity 
of some hyalinized areas as a result of hepatocyte degenerescence is another often  
meeted aspect. Hyalinization seems to be the result of disturbances of protein 
synthesis (Cheville, 1994 cited by Van Dyk, 2007).  

The major histological changes identified in contaminated specimens, 
including hyalinization, congestion of blood vassels, increased vacuolation 
associated with lipid accumulation and cellular swelling resemble those found out 
by Van Dyk et al. (2007). Many others authors have reported similar 
histopathological alterations in the liver exposed to metals, including cadmium as 
well (Triebskorn et al., 2008). 

Microscopic sections performed on intestine revealed a caliciformes cells- 
enriched epithelium. Corion, formed by lax connective tissue has an „dense” aspect 
because the presence of numerous mono- and polymorphonuclear leucocitar 
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infiltrative cells both in corion and intraepithelial (figure 3a and figure 3b). 
Additionally, a rich and hypertrophic capilar network can be observed in the corion 
structure. That means that cadmium uptake occurs not only through gill, but also 
via intestinal epithelium. 

 

                  
           
         Figure 3a. intestine                                  Figure 3b. intestine 
      (trichromic Mallory; 1000x)                     (trichromic Mallory; 400x)    

 
At the gill level, microscopic lesions revealed presence of branchial lamelles 

with disordered aspect on large areas; thise aspect is due to the multilayered 
epithelium, which normally is a bilayered one (figure 4a). Consequently  
hiperplasic processes correlated with a high mithotic cell activity exhibit at the 
epithelium level of branchial lamelles. Epithelial distrophic processes signalized on 
some areas and a rich leukocyte infiltrate (figure 4b) and vascular ectasias observed 
in subepithelial connective tissue. Similarly, Gardner and Yevich (1970), cited by 
Sorensen (1991), report hypertrophy of gill filaments, increases in number of 
mitotic figures and hyperplasia of epithelial surfaces in an euryhakine killfish 
Fubdulus heteroclitus. Thus, respiratory surface decreases and respiratory function 
of the gill is impaired as a result of hipertrophy and hyperplasia of internal 
epithelia. 

 

                
                               
                            Figure 4a. gill                                         Figure 4b. gill 
                     (trichromic Mallory; 400x)                    (trichromic Mallory; 1000x)    

 
Superficial striated muscular fiber sited have an disordered, slight clear 

aspect, because they lose their cylindric shape, become thin and miofibriles 
distanted from each other lose their striated look (figure 5a).  
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             Figure 5a. striated muscle                     Figure 5b. striated muscle 
          (trichromic Mallory; 400x)                  (trichromic Mallory; 1000x)                             
 
 
A very thick endomisium predominantly containing collagen fibers lays 

perifibrillary. As opossed to peripheral striated muscular  fibers, the profound ones 
keep their cylindrical shape, they are intense red coloured, and their contractile 
apparatus is organised into striated miofibriles (figure 5b).  

 
Conclusions 

 
Studied heavy metal induced several histopathological alterations in the 

tissues of  silver crucian carp specimenes: 
1. nephrocite hypertrophic processes, distruction of intercellular jonctions, 
stratification of epitelium and congestions both in renal glomerulis and in 
interstitium at the kidney level 
2. hyalinizations, congestions of blood vassels, vacuolations associated with 
lipid accumulation and cellular swelling at the hepatic level 
3. into intestinal mucosa revealed rich leucocyte infiltrates, numerous 
leucocytes finding intraepithelial 
4. branchial lamelles with disordered aspect and multilayered epithelium; 
vascular ectasias and leucocyte infiltrate into connective tissue  
5. miolisis processes in peripheral muscular fibers manifested by contractile 
apparatus alteration on large areas 
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