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Summary 
 

This scientific work presents the hepatic and renal morpho-pathological changes in 
the rats intoxicated experimentally with cadmium chloride and treated preventively and 
curatively with water aloe extract. The experiment has been performed on 4 groups of rats (8 
rats/group), for 4 weeks, in two stages: the first stage lasted for two weeks and it 
represented the prevention step; the second stage, the post-intoxication treatment, lasted 
also for two weeks. 
  The water aloe extract, due to its content in aloine, polyphenols, flavones and 
flavonoids, has an antioxidant action. 

The oxidative stress installed within the intoxication with CaCl2 causes 
histopathological changes in various tissues and organs. 

As a result of the comparative microscopic examination between of the organs 
taken into study, per rat groups, we have observed circulatory changes and hepatic and 
renal degenerative lesions, of necrobiosis and necrosis, of various intensities and extension. 
The water aloe extract generates a significant reduction, as intensity and extension of the 
hepatic and renal circulatory, degenerative and necrosis changes, confirming the presence 
of the antioxidant and curative properties of the water aloe extract.  

The hepatic and renal congestions of the rats treated preventively and curatively 
with water aloe extract (group III) are less intensive and extended than the ones from the 
group not treated after intoxication (group IV). 

Key words: histopathological aspects, rats, water aloe extract, intoxicated 
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Cadmium chloride (CdCl2) intoxication determines the formation of an 

increased amount of free radicals within the body, overtaking the antioxidant 
defense capacity (1, 5). 

Cadmium is metabolized within liver, being responsible with the installation 
of the oxidative stress, which, at cell level, affects especially the cell membrane by 
peroxidizing the component lipids. Consequently, it leads to disorders of the cell 
metabolism, expressed through a series of histopathological changes completed 
with cellular death (2, 4, 7). 

In order to prevent or limit the cytotoxic effects induced by the noxious, 
oxidant action of CdCl2 or of other medicamentary substances, which act similarly, 
a series of experiments have been carried out by testing the chemo-preventive 
(antioxidant) effect of some natural plant extracts (3, 6). 
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That is why this paper work aims at the testing of the possible hepatic and 
renal reducing and protective effects.  

 
Materials and methods 

 
The experiment has been performed in collaboration with the Biochemistry 

Department on 4 groups of Wistar rats, 1 year old, males, 220-240 g (each group 
was consisted of 8 rats; rats were maintained in good condition).  

The first stage lasted for two weeks and it represented the prevention step; 
the second stage, the post-intoxication treatment, lasted also for two weeks. 

The experiment was performed according to the following protocol: 
 

Group I Group II Group III Group IV 

- 0.5 ml water per os 
daily (control for step 
I) 

- 0.5 ml water aloe 
extract per os 

- 0.5 ml water aloe 
extract per os 

- 0.5 ml water aloe 
extract per os 

 
After 2 weeks, groups G1 and G2 were killed after an anesthesia, and 

groups G3 and G4 were intoxicated with a unique dose of 20 ppm Cd as CdCl2, 
through gastric intubation. 

 
 Group II Group III Group IV 

 - control for step II - 0.5 ml water aloe 
extract per os (G3 = 
the group treated 
after intoxication) 

- 0.5 ml water aloe 
extract per os (G4 = 
the group un treated 
after intoxication) 

 
 After killing, each individual was submitted to necropsy. From liver and 

kidney, we have taken samples for histopathological examination. The samples 
were processed with the paraffin technique, sectioned at 6 mm, colored with the 
method HEA for general section examination and with the method Giemsa for cell 
details. 

The histopathological examinations were performed with the help of the 
MC3 microscope with magnifier (x4, x10, x20, x40), and the most characteristic 
changes were micro-photographed.  

 

Results and discussions 
 

Within the first step of the experiment, we have not notice any significant 
structural changes at the macroscopic and microscopic liver and kidney 
examination, in the case of all rats, and we have remarked the maintenance of the 
tissue architectonic. 

During the second experimental step, we have observed evident morpho-
pathological changes in the rats from groups III and IV compared to group II 
(control) at the macroscopic and microscopic examination. 
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In the rats from group II, we have not observed any tissue changes, but 
normal structures. 

In the rats from group IV (the group not treated with water aloe extract after 
intoxication), we have noticed macroscopically hepatic and renal steatosis: organs 
seemed increased in volume and weight, with rounded edges and a tensioned 
capsule; the color on surface and on section was grey-yellowish and uniform; 
friable consistence on surface and section, with shiny fatty aspect on section (Fig. 
1). 

Compared to the control group, the histological examination of the 
preparations made of the group IV-rat liver has revealed the presence of some 
serious histological changes, caused by the oxidative action exerted by the 
cadmium chloride. So, on large hepatic lobule areas, we could notice, at the 
magnification (x10), the presence of irreversible granular-vacuolar degeneration 
processes, necrobiosis (hypochrome, pale areas, dispersed within the whole 
hepatic mass) and numerous necrosis areas (optically-empty focuses with various 
shapes and sizes, strewed within the hepatic lobule structure) (Fig. 2). At the 
examination on the necrobiosis focuses with the x40 magnifier, we have observed 
caryo-cytoplasmatic necrobiotic changes, expressed through: chromatin 
condensations on the internal wall of the nuclear membrane (cortical 
hyperchromatosis); nucleus contractions and stiffing (caryopicnosis); nucleus 
fragmentations (caryorexis), nucleus and cytoplasm lyses (caryo- and cytolysis). 
The corollary of the last ones circumscribes the cytolysis. 

In other microscopic fields, we have noticed processes of hepatic steatosis 
localized especially centro-lobular, but also peri-lobular; in these areas, the 
hepatocytes have shown, within their cytoplasm, numerous optically-empty 
vacuoles of different sizes. These vacuoles represent lipids’ place for quartering, 
which have been solubilized with the paraffin technique. The hepatocyte nuclei 
were small, edgy and pushed up to the cell periphery, or they were absent 
especially when there was a big vacuole within the cytoplasm – fatty degeneration, 
the irreversible stage. 

In other cases, we have identified numerous optically-empty vacuoles, but 
the nucleus was present with nucleolus and nucleolar membrane – fatty 
degeneration, the reversible stage. 

In the case of group-IV rats, the macroscopic examination have revealed: 
kidneys were increased in volume and weight with a tensioned capsule, yellow-
rusty on surface and on section, friable consistence – parenchimatous nephritis 
(toxic). The microscopic examination has revealed the installation of the epithelial 
or toxic parenchimatous tubulonephritis, expressed through the hypertrophy and 
even desquamation of the epithelial cells, granular degeneration of the renal tubes’ 
epithelium and mononuclear cell infiltrations (Fig. 3). We have also noticed, on 
large areas, the installation of the serous glomerulonephritis, characterized by the 
dilution of the renal glomeruli (appeared successive to the accumulation of an 
excessive serous exudate amount within the glomerular space), with the 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLI, 2008, TIMIŞOARA 
 

 724  

enlargement of the glomerular space and the decrease of the vascular glomerulus. 
These aspects reveal the affection of the processes of renal filtration, resorbtion 
and excretion, with serious effects upon the general body metabolism. In other 
preparation, we have observed numerous areas with passive vascular congestions, 
sometimes associated with perivascular erythro- and leukodiapedesis – interstitial 
hemorrhages.  

In the G3- rats (intoxicated with CdCl2 and treated preventively and 
curatively with water aloe extract), compared to group IV (not treated after 
intoxication), the study on the histopathological preparations has revealed: 

- in liver: a reduction of the vascular ectasia and cellular necrobiosis 
aspects; on small areas or even isolated, perinuclear hepatocyte vacuolizations; 
cellular necrosis processes in small proportion; lymph-histiocytary infiltrations 
around the centrolobular veins (Fig. 4); in other fields, we have observed evident 
vascular changes expressed through ectasia of the sinusoid capillaries, 
congestions of the perilobular sanguine vessels and of the centrolobular vein and 
edema (Fig. 5). 

- in kidneys: in most fields, we have observed basophile granulations, of 
various sizes, within the renocyte cytoplasm (megamytochondria – mitochondria 
hypertrophies as a consequence of the accumulation of serumalbumin and 
serumglobulin within mitochondria) without affecting the cell morphologically and 
functionally – granular tubulonephrosis and active vascular congestions (Fig. 6). 

The hepatic and renal congestions of the rats from group III are less 
intensive and extended than the ones in group IV. 

 

       
 

Fig. 1. Panlobular hepatic steatosis  
(group IV) 

Fig. 2. Diffuse hepatocytary necrobiosis and 
necrosis (group IV) 
Col. H.E.A. x 100 
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Fig. 3. Parenchimatous/toxic tubulo- nephritis 
(group) 

Col. H.E.A. x 100 

 
Fig. 4. Liver-lymphistiocitary infiltrations 

diffuse (group III) 
Col. H.E.A. x 100 

 

        
 

Fig. 5. Liver-vasculary modifications 
(ectasia, congestions and edema) (group III) 

Col. H.E.A. x 100 

Fig.6.Parenchimatous ubulonephrosis 
and active congestions (group III) 

Col. H.E.A. x 100 
 

Conclusions 
 

The oxidative stress installed in the CdCl2 intoxication induces serious 
histopathological changes on large areas. 

The water aloe extract determines a significant reduction, in intensity and 
extent, of the degenerative lesions of hepatic and renal necrosis. 

At the microscopic examination of the organs taken into study, the water 
aloe extract offered preventively and curatively proved to be good, the 
histopathological changes identified at tissue level being of small intensity, 
confirming the presence of the antioxidant and curative characteristics of the water 
aloe extract. 

The hepatic and renal congestions of the rats from group III are less 
intensive and extended than the ones in group IV. 

The seriousness of the lesions may be classified as follows: L3<L4. 
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