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PHARMACOLOGY

Evaluation of Hepatoprotective Effects of Capparis spinosa in 
Induced Thallium Poisoning in Rats

Saad Badai Nashtar

ABSTRACT
Introduction: Thallium is a highly toxic substance especially its salt compounds and thallium poisoning is a frequent medical 

condition in many world countries. Thallium causes wide spread systemic damage especially to the liver in this study. 
Objective: to evaluate the hepatoprotective effects of Capparis spinosa fruit extract on liver damage caused by induced thalli-

um poisoned rat.
Design: experimental randomized controlled trail. 
Materials and Methods: 36 white albino male and female rats were classified randomly into 3 groups 12 rats each. Group 1 

normal (negative control) , group 2 thallium (positive control) in which rats were given 10 mg/kg thallium only, and group 3 
(capparis group) in which the rats were given 200 mg/kg Capparis spinosa fruit extract for 5 successive days before administra-
tion of thallium dose 10 mg/kg. 

Results: Significant reduction of serum liver transaminases (AST and ALT) in Capparis spinosa treated group compared to 
highly elevated enzymes in thallium control group. Histopathological sections revealed reduced hepatocellular damage in com-
parison to thallium group. 

Discussion: these protective effects may be attributed to the antioxidant effects of Capparis spinosa fruit extract. 
Conclusion: Capparis spinosa fruit extract may have hepatoprotective effects against thallium liver injury.
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INTRODUCTION

Thallium is a chemical element with highly toxic effects, referred to 
by the symbol (Tl). This element was found in 1861 by an English 
chemist called William Crookes and thallium as a metal was first 
extracted chemically by the French scientist Lamy in the middle of 19th 
century1). From the time of its discovery it is known that thallium was 
the cause of several accidental, work related and therapeutically caused 
cases of poisoning in different parts of the globe2).

Thal l ium is an e lement of very high toxici ty and is the 
Environmental Protection Agency (EPA) priority pollutant. It has been 
recorded that thallium has more toxicity than Hg, Cd, Pb, Zn and Cu in 
mammalian animals3).

The precise mechanisms mediating its toxic effects are still not well 
understood and not known because thallium has interactions with cells 
at many levels4).

Thallium has a high affinity for the sulfhydryl groups present in 
many enzymes and other proteins. It can form complexes with sulfhy-
dryl groups of proteins which are usually involved in reactions catalysed 
by enzymes leading to their inactivation5).

A study had described some histopathological changes in different 
organs inc luding l ivers of pa t ien ts wi th tha l l ium toxic i ty. 
Histopathological changes showed centrilobular necrosis and fatty liver 
change present in most of hepatic lobules, in addition to the presence of 
abnormal amounts of urinary porphyrins6).

Thallium has a damaging effect to hepatocytes producing hepato-
toxicity accompanied by histopathological and pathophysiological cellu-
lar changes7).

Capparis Spinosa is an aromatic herb growing wild in dry areas 
around the Mediterranean region8,9). Variable parts of this herb, including 
the flower buds, fruits, seeds, and roots, were used commercially in 
public medicine to treat rheumatism, digestive problems, headaches, 
and toothaches. Capparis spinosa was also used as a diuretic, antihyper-
tensive and tonic10). It has also been shown that Capparis spinosa 
extracts possess several bioactivities such as antioxidant, antifungal, 
anti-hepatotoxic and anti-inflammatory actions11). Reports showed that 
capparis spinosa contains alkaloids, lipids, polyphenols, flavonoids, 
indole and aliphatic glucosinolates12). which are known to possess sever-
al bioactive properties.

MATERIALS  AND  METHODS

Plant extraction
Caper fruits were collected from the rural areas in the Babylon 

region in Iraq and identified by a botany department in Babylon univer-
sity. The fruits were washed and dried at room temperature. A total 
amount of 3500 g of dried caper fruits powder were extracted with 32 l 
of 70% aqueous ethanol using percolation method at room temperature. 
The extracts were filtered through no.1filter paper and evaporated to 
dryness under reduced pressure at a maximum of 40℃ using a rotary 
evaporator instrument. 

   C   2020 Japan Health Sciences University
             & Japan International Cultural Exchange Foundation



Nashtar S. B. 173

Animal selection and grouping
Thirty six white albino rats of both sex were divided randomly into 

four groups: Group 1: normal (negative control) group, given 3 ml of 
distilled water orally. Group 2 : thallium (positive control) group, 
given a single oral thallium sulphate in a dose of 10 mg/kg in 3 ml of 
distilled water orally. Group 3: was given oral Capparis spinosa fruit 
powder as a treatment dissolved in 3 ml of sterilized distilled water in 
a dose of (200 mg/kg in 3 ml of sterilized distilled water) for 5 succes-
sive days before a single oral thallium (10 mg/kg) administration. 

Serum transaminases (ALT and AST) and alkaline phosphatase 
were measured then rats were sacrificed and hepatic tissue sections were 
taken for histopathological study.

The results are tabulated as means ± standard deviation (SD). Data 

were analyzed by paired t-test to elucidate differences between each 2 
groups of the study. First, to compare between normal group and thalli-
um group and to study the effects of thallium on normal parameters. 
Then, to compare the effects of capparis group with thallium group. 
Results considered significant when P value < 0.05.

RESULTS

1. Biochemical results

A. Comparison between thallium group and normal group: 

Thallium caused extremely significant increase in serum transami-
nases ALT & AST (P value = 0.001 for both) in comparison to normal 
group. Also, ALP increased significantly (P value = 0.02). results are 
shown in table 1

B. Comparison between thallium and Capparis spinosa groups before 

and after administration of the herb fruit extract .

Capparis spinosa pre-treatment group in comparison with thallium 
group had shown a statistically significant reduction in both ALT and 
AST which indicates a lower hepatic damage compared to thallium 
group. (Table 2)

2. Histopathological results
Liver sections of normal group showed normal, well defined histo-

Table 1. comparison of liver function tests (ALT, AST & 
ALP) serum values between thallium group and 
normal group of rats. 

Biochemical Thallium Normal group
 Test M ± SD M ± SD P value
  No. = 12 No. = 12 

 ALT
 45.33 ± 9.21 30.75 ± 9.11 0.001*

 (U/L)

 AST
 218.2 ± 46.5 133.1 ± 45.2 0.001*

 (U/L)

 ALP
 212.9 ± 30.0 168.8 ± 40.6 0.02*

 (U/L)

Values represent M ± SD

Results were considered significant when (P < 0.05)

Table 2. comparison of liver function biochemical tests 
(ALT, AST & ALP) serum values between thalli-
um group and Capparis spinosa pre-treatment 

group. 
   Capparis spinosa
 Parameters thallium Pre-treatment P value
  (M ± SD) (M ± SD)
  No. = 12 No. = 12

 ALT
 46.42 ± 8.31 38.25 ± 11.1 0.096*

 (U/L)

 AST
 228.2 ± 45.3 194.3 ± 30.65 0.043*

 (U/L)

 ALP
 211.9 ± 29.0 199.8 ± 41.3 0.546

 (U/L)

Values represent M ± SD

Results were considered statistically significant when (P < 0.05)

Figure 1. Normal liver histology: A photomicrograph of normal rat liver 
showing typical lobular structure and hepatocytes around the central 
vein in a cord-like arrangement

Figure 2. Histopathological changes in liver section of thallium 
group. This microphotograph reveals loss of architecture with wide 
spread RBC extravasation and vascular congestion. (H&E staining, 
200x)

Figure 3. Histopathological changes of rat liver from Capparis 
spinosa treatment group. Moderate congestion and disseminat-
ed mild RBC extravasation. With preservation of hepatocellular archi-
tecture (H&E staining, 200x)
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logical structures without any signs of vascular or inflammatory chang-
es. (figure 1)

Liver sections from rats of thallium group revealed several histo-
pathological changes. There is loss of normal hepatic lobular architec-
ture, the normal cord-like arrangement of liver cells was disorganized. 
Extensive vascular congestion with red blood cells was seen in all sec-
tions of thallium group also, RBC extravasations was found pooling in 
sinusoids. In addition, fatty changes and cellular necrosis were observed 
(figure 2)

Liver sections of Capparis spinosa treated rats revealed preserva-
tion of architecture and mild congestion in a number of vessels. 
Degenerative changes were infrequent in most sections. Mild to moder-
ate RBC extravasations were present. (figure 3)

DISCUSSION

Compared to normal group, thallium has shown highly significant 
elevation in liver enzymes (ALT, AST and ALP). This increase was 
recorded by many authors14). Several studies conducted on animals have 
shown that thallium sulfate in different doses had statistically increased 
levels of AST and ALT significantly above control after administration, 
regardless of dose. It is clear that thallium causes a significant increase 
in liver enzymes in human15,16).

Increased serum levels of liver enzymes is regarded as a sign of cel-
lular necrosis, especially in hepatocytes17). Hepatocellular harmful effect 
with the subsequent disruption of the plasma membrane allows leakage 
of intracellular enzymes such as ALT or AST into the bloodstream18). 
Capparis spinosa root bark extract has a hepatoprotective effects as evi-
denced by the significant inhibition in the elevated levels of serum 
enzyme activities induced by CCl419)

Thallium produces severe liver damage such as centrilobular necro-
sis and fatty degeneration20,21) both are causes of serum transaminases 
elevation18). All these changes appeared in histopathological sections of 
this study. Woods and Fowler study revealed that thallium affected 
hepatocytes, these alteration included loss of ribosomes from rough 
endoplasmic reticulum, generalized mitochondrial swelling and subcel-
lular organelle membrane rupture which may explain hepatic biochemi-
cal alterations22).

Our biochemical and histopathological results suggest a prominent 
hepatoprotective effect of Capparis spinosa. The same effect of capparis 
root bark extraction caused a significant reduction in serum liver trans-
aminases (AST and ALT) in mice intoxicated with CCl423). The hepato-
protective effects of Capparis spinosa may be attributed to its antioxida-
tive effects24). Thallium poisoning causes oxidative cellular damage 
since Inhibition of enzymes with active sites containing cysteine resi-
dues by thallium may increase oxidative stress as a result of glutathione 
modification5). Thallium decreases the antioxidant function of glutathi-
one by inhibiting transformation of its oxidized form into active reduced 
form by glutathione reductase25). 

CONCLUSIONS

Capparis spinosa fruit extraction seems to be effective in reducing 
hepatocellular damage caused by thallium poisoning in rats. Yet, further 
studies with larger samples still needed to consolidate this result. 
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