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ABSTRACT  
Aristolochia longa L. (Aristolochiaceae) is widely used to treat breast cancer in Algerian traditional medicine. The present study was conducted 
to investigate the effects of ingestion of aqueous extracts of different parts of the plant on liver and kidney functions in wistar albinos mice. 
Acute oral toxicity was performed to determine DL50, this toxicity was carried out by the oral administration in single doses of 0–12 g/kg for 
tubers aqueous extracts and 2 g/kg and 5 g/kg for aerial and fruit aqueous extract respectively.  General behavior, adverse effects and mortality 
were determined for up to 14 days. The animals were sacrificed and biochemical study was done. The acute oral toxicity result revealed that 
LD50 of the tubers and fruit aqueous extracts was respectively more than 12 g/kg and 5 g/kg, but DL50 of the aerial aqueous extract was at 5 
g/kg. The result revealed also that liver and kidney function of different groups receiving high doses was affected as ASAT,  ALAT, Urea, 
creatinine was significantly increased as compared to control group. Histological examination showed alterations of the renal parenchyma and 
the liver which is greater in animals treated with high dose. Thus, caution should be exercised with its usage.  
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INTRODUCTION 

Herbs and herb-derived medicines have played a crucial role 
in health and disease management for many centuries. Many 
ancient civilizations show documented evidence for the use 
of herbs in the treatment of different ailments. The scientific 
exploitation of herbs used ethnomedicinally for pain relief, 
wound healing and abolishing fevers has resulted in the 
identification of a wide range of compounds that have been 
developed as new therapies for cancer, hypertension, 
diabetes and as anti-infectives. The earliest report of the 
toxicity of herbs originated from Galen, a Greek pharmacist 
and physician who showed that herbs do not contain only 
medicinally beneficial constituents, but may also be 
constituted with harmful substances. Toxicity testing can 
reveal some of the risks that may be associated with use of 
herbs, therefore avoiding potential harmful effects when 
used as medicine 1. 

Various Aristolochia species have been used in herbal 
medicines since ancient times for treatment of snakebite, 
festering wounds, and tumors 2. 

Species of Aristolochia are used medicinally in many regions 
of the world based on ethnopharmacological information 

and which also poses some risk based on public health 
perspective. A systematic assessment of the content of 
aristolochic acids in the most widely used species is needed 
to evaluate whether their uses pose a potential health risk 2. 

Aristolochic acids have been frequently found in Aristolochia 
species. These compounds show toxic effects at the renal 
level and carcinogenic properties 3. 

Aristolochia longa L. is a common medicinal plant widely 
distributed in Algeria that belongs to the family 
Aristolochiaceae. The plant commonly called “Beroustoum in 
Algeria, Tubers of this plant were used such as astringent, 
antirheumatic, antitumor, anti-inflammatory and antiseptic4, 

5, 6. 

Toxicity studies have always been considered a vital integral 
component of drug development bearing in mind that herbal 
medicines are often used indiscriminately without recourse 
to the potential side-effects which could vary from being 
mild, moderate, and severe, to life-threatening7. 8. 9. 

Hence in the present study the aqueous extracts of the 
tubers, aerial parts and fruits of Aristolochia longa L. were 
subjected to acute oral toxicity evaluation in order to assess, 
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whether the extracts have any adverse effects or toxic 
manifestations for long term use. This study therefore was 
designed to evaluate their toxicity in Albino Wistar mice as 
toxicity may result from the overdose of these extracts. 

MATERIALS AND METHODS 

Plant material 

Aristolochia longa L. plant material was collected in May 
2011, 80 km North of Setif (Algeria). A voucher specimen 
was deposited in the Nature and Life Sciences Faculty 
herbarium (University F.A.Setif1, Algeria). 

Animal material 

Female Albino Wistar mice were used for acute toxicity. All 
experimental animals were obtained from Pasteur Institute 
(Algiers, Algeria). These animals were kept in the animal 
house of the faculty of Nature and Life Sciences, University of 
Setif, at a temperature of 20°C and a photoperiod cycle of 12 
hours light/dark. The animals were housed in plastic cages 
(divided into 6 groups, 6 mice per cage) and had free access 
to standard commercial diet and water. 

Preparation of plant extract 

The aerial parts (stem and leaves), fruits and tubers were 
shadow-dried and pulverized to dry powder. For the 
preparation of water extracts, the plant, 20g was extracted 
with boiling distilled water (250ml) for 10min. the extract 
remained in the warm water for 15 min and then filtered and 
concentrated in rotary evaporator 10. 

Acute toxicity study in mice  

Albino Wistar’s females mice with an average weight of 25 g , 
were divided into six groups of six mice each (6 females), 
including a control group, They were weighed before and 
after the test, and were deprived of food overnight (12h) 
with free access to water prior to administration orally of 
single doses of the tubers aqueous extract successively: 2, 4, 
6, 8, 12g / kg b/w. And 2g/kg b/w ,5g/kg b/w for areal parts 
and fruits extracts, the procedure was followed by using 
OECD (Organization of 
Economic Cooperation and Development) guidelines 423 
(Acute toxic class method),  The control group received only 
distilled water.  The extracts dissolved in distilled water. 
Animals were gavaged by 1 ml/100 g b/w. The general 
behavior of mice and clinical symptoms of toxicity 
(morbidity) were registered. Animals were observed 
individually every hour during the first day (with special 
attention given during the first 4 hours), and then daily 
thereafter, for a total of 14 days. 

Measurement of biochemical parameters in blood 

After 14 days, blood samples are taken after dissection of 
mice for biochemical analysis, cholesterol (CHOL); glucose 

(GLU); triglycerides (TG); aspartate aminotransferase (AST); 
alanine aminotransferase (ALT); Urea; creatinine (CREA); 
alkaline phosphatase (ALP). 

Histopathological assessment 

At the end of the experiment, mice were sacrificed and their 
liver and kidneys were carefully dissected out, and rinsed in 
0.9% NaCl, then fixed in the formol (10%), sectioned 5 µm 
thickness, and embedded in paraffin and stained with 
hematoxylin and eosin 11 and examined with a light 
microscope. The histopathology slides were viewed at 
various magnifications (×40 and ×100) to detect pathological 
lesions. 

Statistical analysis 

The results are expressed as the mean value ± standard 
deviation. One-way analysis of variance followed by the 
Tukey test was performed to assess differences between 
groups. Differences were considered significant at p < 0.05. 
Statistical analyses were performed with the aid of the 
software GraphPad Prism 5®. 

RESULTS AND DISCUSSION 

Acute toxicity of tubers, aerial parts and fruits aqueous 
extracts of A. longa in mice 

No abnormality in the general behaviour of the test animals 
either in the short term or long term was observed. Treated 
animals exhibited normal behaviour as that of control group. 
No death was observed in any of the group and all the 
animals lived up to 14 days, except in the treated group with 
aerial parts aqueous extracts mortality was observed at the 
dose of 5g/kg.  

Effect of Aristolochia longa L. aqueous extract on mice 
body weight 

There was no body weight loss during the observation 
period. But all the animals exhibited a gain in body weight 
(Fig. 01). The weight gain (Fig. 01) was estimated for the 
control at 16.49%, for the groups treated at 5.95%, 4.49%, 
4.61, 3.35% and 7.48% for the respective doses of the tubers 
aqueous extract D1, D2, D3, D4, and D5. Weight gain for 
aerial parts aqueous extracts (AAE D2=2g/kg,) is 16, 63%, 
and for the fruits aqueous extract (FAE) it is 4.78% and 
1.23% (respective doses D2 = 2g / kg and D5 = 5g / kg) (Fig. 
2). Since changes in body weight have been used as an 
indicator of adverse effects of drugs and chemicals. 

The obtained results (Fig. 01and Fig. 02) also suggest that 
the aqueous extracts of Aristolochia longa L. did not affect the 
increase in body weight as well as water and food intake, 
indicative of nontoxic nature of the plant. 
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Fig.01: Alterations in the body weight of female mice after acute oral treatment with tubers aqueous extract of 
Aristolochia longa L. The values are expressed as mean ± SD (n = 6/group). Doses : D0, control ;  D1 (2 g/kg), D2 (4g/kg), D3 
(6g/kg). ; D4 (8g/kg), D5 (12g/kg). 
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Fig.02: Alterations in the body weight of female mice after acute oral treatment with aerial part aqueous extract (F) 
those of the fruits(FR) of Aristolochia longa L. The values are expressed as mean ± SD (n = 6/group). Doses: D0, control; D2F, 
D2FR (2 g/kg), D5FR (5g/kg). 

 

Effect of aqueous extract on biochemical parameters 

Clinical biochemistry and hematological data holds 
significant role in determining the toxicity induced by drugs. 
Transaminases (SGOT (AST) and SGPT (ALT)) are good 
indicators of liver function and biomarkers to predict the 
possible toxicity of drugs. Any elevation pertaining to these 
enzymes indicate their outflow into the blood stream due to 
damage in liver parenchymal cells 12. 

However, biochemical parameters related to hepatic 
functions such as ALT, AST and ALP significantly decreased. 
Reduction in the levels of these enzymes indicates that the 
extract did not, have any toxic effects on both liver and heart. 

In our study, on administration of tubers aqueous extract 
there is no significant(p > 0.05) change  in glycemia, 
cholesterol and alkaline phosphatase (ALP) values, however, 
there was a significant rise in serum AST, ALT levels 
compared to respective control values in mice treated with 
high doses of this extract(12 g / kg), due to hepatic cell 
necrosis which leads to membrane fragility and leakage of 
these enzymes in circulation, and it also caused increase in 
the renal function tests (creatinine) (Table 01). As shown in 
Table 02, the same results are obtained for the extract of the 
aerial part and those of fruits at the dose of (5 g / kg) , so 
Biochemical analyzes show that biochemical factors are 
particularly disturbed at high doses. 
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Table 01. Effect of tubers aqueous extract of Aristolochia longa L. (with doses D0 (0 g / kg), D1 (2g / kg), D2 (4g / kg) ), 
D3 (6g / kg), D4 (8g / kg), D5 (12g / kg).) in per os on biochemical parameters in female Wistar mice treated for 14 
days 

Dose  

Biochemical tests 
D5 D4  D3  D2  D1  D0  

72±11,19***  

323,5±44,21***  

177± 26,89 ns  

6,4±0,65*  

0,235±0,03***  

1,115± 0,17 ns  

1,25± 0,17 ns  

1,51± 0,12 ns  

47± 6 ns  

175,5± 13,77 ns  

140± 21,34 ns  

5,75± 0,75 ns  

0,285±0,02***  

1,19± 0,16 ns  

1,55± 0,24 ns  

1,58± 0,22 ns  

46± 6,95 ns  

228,5±36,13*  

144± 12,02 ns  

5,65± 0,23 ns  

0,3±0,02**  

1,29± 0,06 ns  

1,6± 0,22 ns  

1,51± 0,17 ns  

36,67± 4,71 ns  

131,5± 22,63 ns  

152± 13,45 ns  

6,2± 0,64 ns  

0,3±0,05**  

1,18± 0,16 5 ns  

1,65± 0,27 ns  

1,515± 0,24 ns  

56,5± 6,92 ns  

180,5± 29, 55 

ns  

124± 16, 21 ns  

6± 1, 11 ns  

0,35± 0, 03 ns  

1,18± 0, 117 ns  

1,15± 0, 18 ns  

1,35± 0, 15 ns  

44±5,83  

166,5±21,15  

154,5±12.32  

5,05± 0.40  

0,385±0,029  

1,052±0,08  

1,28±0,19  

1,46±0,15  

ALT    (UI/l) 

AST  (UI/l) 

ALP  (UI/l)  

CREATE (mg/l)  

Urea (mg/l)  

CHOLESTEROL (g/l)  

TRIGLYCERIDE(g/l) 

GLYCEMIE  (g/l)  

Values represent the mean±S.D. (n =6/group). ns: no significance. * (P≤0.05), ** (P≤0.01) , ** * (P≤0.001) 

Table 02. Effect of fruits aqueous extract (FR) and areal aqueous extract (F) of Aristolochia longa L. (with doses D0 (0 
g/kg), D1 (2g/kg) D2FR, D2 (2g/kg) D2F, D5 (5g/kg) D5FR in per os on biochemical parameters in female Wistar mice 
treated for 14 days 

Dose  

Biochemical tests                                        D3  

D5FR 

D2  

D2F 

D1  

D2FR 

D0  

66,5± 8, 5 **  

168±2 ns  

186± 8 **  

7,1± 0,72***  

0, 36±0,03 ns  

1,14± 0,05 ns  

1,23± 0,15ns  

1,88± 0,07*  

45,5± 6,5 ns  

203,7± 32,72 ns  

166,5± 11, 5 ns  

6,26± 0,23 **  

0,355±0,005 ns  

0,915± 0,04 ns  

1,55± 0,05ns  

2,03± 0,32 **  

42,5±2,5 ns  

143,5±5,5 ns  

154,5± 3, 5 ns  

6,25± 0, 15*  

0,345± 0, 04 ns  

1,15± 0, 05ns  

1,35± 0, 15 ns  

1,825± 0, 025 ns  

44±5,83  

166,5±21,15  

154,5±12.32  

5,05± 0.40  

0,385±0,029  

1,052±0,08  

1,283±0,19  

1,46±0,15  

ALT    (UI/l) 

AST  (UI/l) 

ALP  (UI/l)  

CREATE (mg/l)  

UREE (mg/l)  

CHOLESTEROL (g/l)  

TRIGLYCERIDE(g/l)  

GLYCEMIE  (g/l)  

Values represent the mean±S.D. (n =6/group). ns: non significance. * (P≤0.05), ** (P≤0.01) , ** * (P≤0.001) 

 

Effect of Aristolochia longa L. aqueous extract on mice 
organs weight 

About the mice treated with the tubers aqueous extract of 
the plant, significant elevations of the values of the relative 
mass of the kidneys at the high doses D4 (8g / kg), D5 (12g / 
kg) were observed compared to the control kidney. As for 

the relative mass of the liver, the values appear normal 
compared to the control liver (Figure 3). Similarly, the 
aqueous extracts of the aerial part and those of the fruits 
were observed that they cause an increase in the relative 
kidney weight at the high doses (5g / kg) (Fig.4). Generally, 
the change in internal organ weight is a toxicity index after 
exposure to a toxic substance 13, 14. 
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Fig.03: The effect of tubers aqueous extract of Aristolochia longa L  administered orally at different doses on the weight 
of mice organs Doses : D0, control; D1 (2 g/kg), D2 (4g/kg), D3 (6/kg). ; D4 (8g/kg), D5 (12g/kg). 
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Fig.04: The effect of the aerial part extracts (F) and those of fruits (FR)  of Aristolochia longa L  administered orally at 
different doses on the weight of mice organs Doses : D0, control; D2F,D2FR (2 g/kg), D5FR (5g/kg). 

 

According to 15 the biochemical results (disturbance of 
biochemical parameters) are confirmed by the results of the 
histological examination. So histological study appears to be 
a very sensitive parameter and is crucial in determining 
cellular changes that may occur in target organs, such as the 
liver 16. 

Histological examination of the liver and kidneys of treated 
mice showed that the cellular (lobular and tubular) 

architecture of the parenchyma is well preserved compared 
to control mice., except in the high doses (12g / kg, 5g / kg 
respectively for the tubers aqueous extracts   and the 
aqueous extracts of the aerial part   and those of fruits, we 
noted the presence of a congestion, necrosis, glomerular 
atrophy, dilated sinusoids and autolysis of the renal cells 
(Figs 5 and 6). In this study, we have shown the damages 
were more pronounced particularly in renal tissue, this is 
also confirmed by the study of  15, 17. 

 

  

 

Fig.05:Histopathological changes in the liver’s mice treated with Aristolochia longa L. aqueous extract orally in mice. 

 (A) Control mice (0 g/kg) normal mice liver showing normal hepatic architecture, (B) treated with 12g/kg (tubers aqueous 
extract), (C) treated with 5g/kg(fruit aqueous extract)  , (D) treated with 5g/kg(areal parts aqueous extract). Congestion (blue 
circle), hepatocellular necrosis (yellow circle). Magnifications (×100) 
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Fig.06:Histopathological changes in the Kidney of mice treated with Aristolochia longa L. aqueous extract orally in 
mice. (A) Control mice (0 g/kg), (normal parenchyma), (B) treated with 12g/kg (tubers aqueous extract), (C) treated with 

5g/kg(fruit aqueous extract) , (D) treated with 5g/kg(areal parts aqueous extract). Glomerular atrophy (red arrows), dilated 
sinusoids (black arrow), Autolysis (altered tissue architecture). Magnifications (×100) 

 

Results of many sub chronic toxicity tests of various plant 
extracts showed that the major organs usually affected are 
the liver and kidneys. Hepatotoxic and nephrotoxic effects 
are mostly to be expected, as the liver acts as the main 
detoxifying organ for chemical substances, while the kidney 
is a principal route of excretion for many chemical 
substances in their active and/or inactive forms 1. 

Determination of acute oral toxicity is usually an initial 
screening step in the assessment and evaluation of the toxic 
characteristics of all compounds, Acute toxicity is involved in 
estimation of LD50 (the dose which has proved to be lethal 
(causing death) to 50% of the tested group of animals) 18. 

The results of the acute toxicity study indicated that tubers 
aqueous extract via oral route with the doses from 2 to 12 
g/kg body weight did not produce any sign of toxicity or 
death in mice after 14 days of observation. According to the 
classification of Hodge and Sterner 19 Chemical substances 
with a LD50 between 5000 and 15000 mg/kg body weight 
determined after single oral doses in mice is considered as 
practically non-toxic in humans. Therefore, the tubers 
aqueous extract of Aristolochia longa L.  could be considered 
practically non-toxic with respective LD50 greater than 12g / 
kg. As for the fruit aqueous extract we have obtained the 
same results regarding signs of toxicity as the previous 
extract at different doses ( 2 and 5 g/kg body 
weight),according to the annex 2d for OECD guidelines 
423,the LD50 has been selected greater than 5 g/kg, so this 
extract has been classified as non-toxic in humans (regarding 
Hodge and Sterner classification), The results of the acute 
toxicity assessment indicate safety in the use of the plant as 
the test animals survived the 5000 mg/kg dosing because an 
LD50 value greater than 5 g/kg is of no practical interest  20. 
In addition to the aqueous extract of the aerial part, the 2g / 

kg dose is not harmful, whereas the 5g / kg dose caused the 
death of the mice after 24h of the administration of this 
extract, so the LD50 is at 5g / kg according to the annex 2d 
for OECD guidelines 423, as a consequence this extract could 
be considered practically low-toxic (Hodge and Sterner 
classification). 

We obtained similar results in comparison with the study of 
21 where, a single oral administration of aqueous extract of A. 
longa  at 2.5 g/kg body weight did not produce any visible 
toxic effects compared with the control, but in  Sub-chronic 
toxicity Serum levels of ALAT and ASAT and concentration of 
‘creatinine’ were markedly and significantly increased in 
mice treated by 2.5 g/kg of aqueous extract of A. longa, 
Therefore, A. longa L. induced serious kidney and liver injury. 
Our results were confirmed also by 17 who reported that in 
the acute toxicity study, in which doses up to 5000 mg/kg 
(body weight) were administered, the A. longa aqueous root 
extract was found to be safe. As well 15 study’s of the aqueous 
extract of the roots acute toxicity in male and female mice, 
administered orally, has checked its safety to a singles doses 
of 1g/kg to 5g/kg, and the extract tested is considered non-
toxic or very little to a single dose. According to 22, there 
seems to be no cases of acute human poisoning by species of 
the genus Aristolochia and animal poisoning are infrequent. 
However, these plants are particularly dangerous when 
ingested over a long period, especially because they cause a 
nephropathy called “Chinese herbal nephropathy” “AA 
nephropathy” 15. 23 was observed in his study of acute 
toxicity of alcoholic extract of the aerial parts of Aristolochia 
indica L. a mortality in the groups of mice treated with the 
dose 10 g/kg body weight, and he concluded that the dose of 
A. indica L.(1500mg/g body weight) significantly increased 
blood levels of AST, ALT, total proteins indicating liver 
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toxicity and increased blood urea nitrogen and creatinine  
and significantly decreased level of uric acid as compared to 
group control showing  that kidney function and liver were 
affected. 

The plant contain Aristolochic acid has many medicinal 
properties in various disease condition 24,25. Aristolochic 
acids have been frequently found in Aristolochia species, 
despite their virtues.  These compounds show toxic effects at 
the renal level and carcinogenic properties 03. 

Consumption of many plants of the genus Aristolochia can 
lead to progressive nephropathy and urothelial cancer in 
humans 26. 

CONCLUSION 

The biochemical results and the results of the histological 
examination of the kidneys and liver obtained in this study, 
suggest that the administration of extracts of the plant 
Aristolochia longa L. at high doses affects the tissues of the 
kidneys and livers. Where the deleterious effects are more 
severe on renal functions of mice. These observations 
suggest that this plant should be used with caution in order 
to avoid renal toxicities. 
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