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Abstract 

This study assessed the ability of Pergularia daemia plant extracts to reduce the 

effects of aflatoxins in animals. A basic ration was developed with seven 

different formulations. Each formulation was considered a treatment. The 

treatments were: an aflatoxin-free formulation, an aflatoxin control (6 ppm), 

aflatoxin with standard silimarin (25 mg/kg b.wt) and four aflatoxin-

supplemented formulations. The supplements were 25, 50 mg/kg b.wt of leaf 

extact and 25, 50 mg/kg b.wt of stem extract. The feed was contaminated with 

aflatoxins from naturally contaminated mouldy rice powder. A bioassay with 

wistar rats was conducted after 21 days. The aflatoxin toxicity was evaluated by 

their hematological parameters (Total Hb, PCV, total RBC, total WBC, Clotting 

time and ESR), biochemical parameters (AST, ALT, ALP, acid phosphatase, 

bilurubin and by analysing the liver tissue of the animals. The elevated levels of 

blood parameter in rats subjected to aflatoxin mediated hemotoxicity were 

drastically reduced in animals treated with stem and leaf extracts of P. daemia. 

The same results were observed in biochemical parameters also. In the liver 

sections of the rats treated with ethanolic extracts of leaf and stem of P. daemia 

which were intoxicated with aflatoxin, the normal cellular architecture was 

retained as compared to silymarin, thereby confirming the protective effect of 

the extract. 
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INTRODUCTION 

Aflatoxins are naturally occurring mycotoxins that are produced by many species of Aspergillus, 

a fungus, most notably Aspergillus flavus, A. parasiticus and A. nomius which grow on numerous 

feedstuffs when environmental conditions are favourable (Hudler, 1998). These toxins enter the 

human food chain and, when consumed, induce acute health problems or chronic toxicity. 

Amongst their most serious effects on human and animal health are induction of liver cancer 

and suppression of the immune system [1] (Jackson and Groopman 1999). It can affect the 

energy metabolism of carbohydrates, lipids, nucleic acids and proteins in biochemically and the 
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effects are carcinogenic, mutagenic, teratogenic, hepatoxic and aflatoxic in biologically [2] (Ellis 

et al., 1991) 

The hazardous nature of aflatoxins to human and animals necessitate the need for 

establishment of control measures and tolerance levels by national and international 

authorities. Current control measures are aimed at controlling fungal growth and mycotoxin 

formation in stored grains by physical methods (aeration, cooling and modified atmospheres), 

chemical treatments with ammonia, acids and bases or with food preservatives [3](Jackson and 

Bullerman, 1999) and by biological methods [4](Blackwell et al., 1999).  

Pergularia daemia Forsk. commonly known with the name of “veliparuthi” in Tamil is a 

perennial twining herb, growing wildly along the road sides of Tamil Nadu state in India. The 

plant contains hentriacontane, lupeol, α and β – amyrins, β-sitosterol, cardenolides calctin, 

calotrophin, calotropagenin, uzarigenin and coroglaucigenin (Prajapati et al., 2007). 

Phytochemically the plant has been investigated for cardenolides, alkaloids, triterpenes and 

saponins and also reported the anti-inflammatory, anti-pyretic, hepatoprotective  and analgesic 

activities of the plant [5,6](Sathish et al., 1998, Sureshkumar and Mishrato, 2006). 

In view of all the above facts the present study was conducted to investigate the effect of stem 

and leaf extracts of Pergularia daemia on the damage caused by aflatoxins, and to evaluate the 

most economically feasible concentration to minimize aflatoxicosis. 

MATERIALS AND METHODS 

Naturally grown plants of Pergularia daemia stem and leaves were collected from various 

localities of Erode, Tamil nadu, India. The taxonomic identities of these plant was confirmed by 

Dr. S. Palanivel, Professor of the Department of Botany, Govt Arts College, Karur, Tamil nadu, 

India and voucher specimens were deposited at the Department of Electrohomeopathy division 

of Ragavendra Medical Institute of Electropathy and Hospital. The plant parts were air-dried at 

room temperature and powdered. The powdered samples were extracted by using soxhlet 

apparatus at 470C Ethanol was used as a solvent.  

The Aflatoxin was produced from Aspergillus flavus culture via fermentation of rice by the 

method of Shotwell et al., (1966) [7]. The fungus was maintained by subculturing it on Potato 

dextrose agar slants (PDA). 50g of raw rice was taken in 250 ml conical flasks and 25 ml of 

water was added. The mixture was allowed to stand for 2 hr with frequent shaking. The flasks 

were autoclaved at 1210C for 15 mins, cooled and inoculated with spores of Aspergillus flavus. 

The flasks were kept at room temperature (25±10 C) in slanting position in a dark humid place 

and vigorously hand shaken six to ten times a day to avoid clumping. After 10 days of post 

inoculation, the fungus growth was observed in the rice medium (green colour) and 

contaminated rice was treated in a steam bath for 10 mins, to arrest further growth of fungus 

and aflatoxin production. The rice was dried overnight at 600C in a hot air oven. The mouldy rice 

was powdered and then the quantity of the aflatoxin content was estimated by the Modified 

Romer’s method (1975) [8]. 

After estimating the aflatoxin,  the mouldy rice powder (6-ppm concentration) was mixed with 

the commercial rat feed (AF B1 free), and fed to the rats for 3 weeks to induce carcinogenicity 

followed by a progression period for 3 weeks with normal diet. Silymarin (25 mg/ kg b.wt.) was 

used as a standard hepatoprotective drug for comparison. Initial LD50 studies carried out were 

used to determine the maximum dose that did not produce any death in the rats. The ethanol 

extracts of stem and leaf extract of Pergularia daemia (50 mg/kg b.w.t) were suspended in 

physiological saline and administrated orally [9](Kurma and Mishra, 1996).The experimental 

rats were divided in to 7groups as follows below  

Test 1:  Normal animals received the normal feed and water 

Test 2: Animal fed with aflatoxin contaminated rice feed throughout the study period  

Test 3: The aflatoxin intoxicated animals treated with standard silymarin (25mg/kg b.wt)  

Test 4: The aflatoxin intoxicated animals treated with stem extract (25mg/kg b.wt)  

Test 5: The aflatoxin intoxicated animals treated with stem extract (50mg/kg b.wt)  

Test 6: The aflatoxin intoxicated animals treated with leaf extract (25mg/kg b.wt)  

Test 7: The aflatoxin intoxicated animals treated with leaf extract (50mg/kg b.wt)  
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At the end of 3rd week, the rats were sacrificied by cervical dislocation and collected 

blood for analyzing the following hematological parameters (Haemoglobulin, Total RBC, Total 

WBC, PCV, Clotting time and ESR)  using by the method of Barbara and Brown, (1980) and 

serum was seperated from blood for analyzing following biochemical parameters (AST, ALT, 

ALP, ACP and bilurubin content). The liver samples were excised from the animals of each group 

after draining the blood and washed with the normal saline.  Initially the materials were fixed in 

10% buffered neutral formalin for 48 hours. They were then processed for paraffin embedding.  

The sections were taken at 5 µm thickness using microtome, processed in alcohol – xylene 

series and were stained with alum-haematoxylin and eosin [10](Galigher and Kayloff, 1971). 

The sections were examined microscopically (16 x 1.25 x 10, at 200x magnification) to verify 

the presence or absence of aflatoxin symptoms.. The hepatic tissue from animals that were fed 

the aflatoxin-free diet was adopted as a toxin-free reference. 

The experiment was carried out in a completely randomized experimental design. The 

results were submitted to analysis of variance and DMRT for comparison of the means (P>0.05). 

The statistical analyses were performed with the SPSS computer program. 

RESULTS AND DISCUSSION 

To determine the safety of the drug and plant products for human use toxicological 

evaluation was carried out in experimental animals to predict toxicity and to provide guide lines 

for selecting a safe dose in human [11](Mukinda, 2007). Aflatoxin is a widely distributed 

mycotoxin in nature. Several investigations have shown its biological effects on different organs 

and in different animal species. 

The present study showed a significant decrease in HB, total RBC and PCV in the 

aflatoxin alone treated rats that were proportionally correlated with the severity of 

aflatoxicosis. However, the increase in level of Hb, RBC and PCV (Table 1) were observed in this 

study suggest that the field grown plant extracts of P. daemia consumption in drugs or feed is 

not associated with adverse haematological changes or anaemia in experimental animals. The 

results obtained in this studies were in agreement with the previous reports by other 

investigators [12,13](Devagowda et al., 1994; Zaki et al., 2008). 

Whereas the WBC, clotting time and ESR values of the toxin alone administrated rats 

increased from control rats (7.2 – 8.1 x 10-3 Cumm, 110 – 121 seconds and 3.40 – 4.10 mm/Ist 

hr, respectively) after infection with the aflatoxin. WBC increase in leukocyte counts might 

indicate an activation of the animal’s immune system, ESR increase is due to the decreased TEC 

as total erythrocyte count depends on the rouleux formation of erythrocytes [14](Agrawal and 

Chaurasia, 1989) and CT increase may be the toxic effect of aflatoxin on haemopoietic system 

which results in destruction and decrease in the level of platelet formation [15](Sarkar et al., 

1992). But the plant extract treated rats, where WBC, Clotting time and ESR counts dropped 

from toxin alone treated rats (8.1 – 7.1 106 X C.mm, 121 – 104 sec and 4.1 – 3.4 mm/Ist hr, 

respectively ) were observed in this study (Fig 1). The significant decrease in WBC indicates 

suppression of the production of the WBC resulting from toxic reactions to substances 

[16](Wannang et al., 2007), decrease in ESR might be attributed to increase in blood viscosity 

[17](Ofem et al., 2009) and decreases in CT may be help to increase in the level of platelet 

formation. The result showed that all the extracts have the significant role in the regaining of 

blood parameters.  

The increases in activities of AST, ALT, ALP, ACP and bilurubin were observed in the 

aflatoxin alone treated rats when compared to control group (37.1 - 122.2 U/l, 50.96 - 148.37 

U/l, 14.92 - 96.4 U/l, 9.9 - 32.1 U/l and 0.154 - 0.85 mg/100 ml of blood, respectively). The 

increase in the levels of AST, ALT, ACP, ALP and TB is a clear indication of cellular leakage and 

loss of functional integrity of the cell membrane when the aflatoxicosis rats treated with plant 

extracts, the reduction in the levels of biochemical parameters towards the normal value (table 

2) was observed and it is an indication of regeneration process of liver, kidney and heart.  

The histological examination of the liver sections revealed that the normal liver 

architecture was disturbed by hepatotoxin intoxication. The section of liver of the animals 

treated with aflatoxin exhibited intense centrilobular, necrosis, vacuolization and macro 
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vesicular fatty changes (Fig. 3). Moderate accumulation of fatty lobules was observed in the liver 

sections (Fig. 5 and 6) of stem extract treated animals. The liver sections of the animals treated 

with leaf extract exhibited significant liver protection against aflatoxin induced liver damage as 

evident by the presence of normal hepatic cords, absence of necrosis and fatty infiltration (Fig. 7 

and 8). The liver sections of silymarin treated animals showed normal hepatic architecture (Fig. 

4). The normal cellular architecture was retained by plant extracts as compared to silymarin, 

thereby confirming the protective effect of the extract. In accordance with these results, it may 

be hypothesized that flavonoids, which is present in Pergularia daemia could be considered 

responsible for the hepatoprotective activity against aflatoxin induced liver damage in rodents 

when given before the metabolic activation of toxins [18](Sureshkumar and Mishra, 2006). 

Table 1: Effect of Pergularia daemia extracts on Hb, RBC and PCV in aflatoxin treated 

rats  

Groups 
Dose 

(mg) 
HB   (g %) 

RBC 

(106/cumm

) 

PCV (%) 

I - 13.86±0.76 4.8±0.54 40.2±2.42 

II - 12.42±0.20 3.9±0.32 47.2±3.10 

III-STD - 13.16±2.30 4.5±0.30 43.3±2.40 

IV (PS) 25 13.54±0.40 4.40±0.20 42.20±3.04 

V (PS) 50 13.92±0.68 4.80±0.54 42.0±3.04 

VI (PL) 25 13.82±0.64 4.68±0.54 43.22±2.60 

VII (PL) 50 13.98±0.54 4.84±0.52 42.24±2.84 

                                 Data are expressed as mean ± S.E. 

Table 2: Effect of Pergularia daemia extracts on biochemical parameters in aflatoxin 

treated rats 

 

 

 

 

 

 

 

Treatment AST 

(U/l) 

ALT 

(U/l) 

ALP 

(U/l) 

ACP 

(U/l) 

Bilirubin (mg/100 ml of 

blood) 

Direct Total 

Normal 37.1±1.15 50.96±0.2 14.92±0.72 9.9±0.095 0.098±0.020 0.154±0.025 

AF alone 122.2±1.6 148.37±1.52 96.4±2.8 32.1±1.04 0.60±0.09 0.85±0.015 
STD 60.5±1.24 88.5±1.54 57.7±3.2 15.5±0.64 0.36±0.09 0.51±0.015 
25mg/ 

b.wt stem 
59.6±2.51 84.31±1.33 35.2±1.4 18.4±0.6 0.26±0.09 0.38±0.02 

50mg/ 

b.wt stem 
58.2±1.10 82.1±1.45 32.6±1.04 15.5±0.12 0.20±0.017 0.35±0.21 

25mg/ 

b.wt leaf 
  56.35±0.54 80.2±0.24 39.2±0.2 19.4±0.1 0.22±0.015 0.28±0.09 

50mg/ 

b.wt leaf 
54.4±2.2 78.8±4.7 32.6±2.4 14.7±0.9 0.17±0.019 0.24±0.01 



Journal of Global Biosciences               Vol. 4(1), 2015 pp. 1250-1257 
ISSN 2320-1355  

http://mutagens.co.in                                                                                                                    1254 

Figure 1: Effect of Pergularia daemia extracts on WBC, ESR and CT in aflatoxin treated rats 

 

                                 Data are expressed as mean ± S.E. 

 

Fig 2: Normal rat liver section 

 

Liver section of the rat showing normal cellular 

architecture with distinct hepatic cells, 

sinusoidal spaces and central vein 

Fig 3: Liver section of rat intoxicated with 

aflatoxin 

Liver section of the rat showing 

disarrangement and degeneration of normal 

hepatic cells with centrilobular necrosis 

extending to midzone and sinusoidal 

haemorrhages and dilation. 
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Fig 4: Liver section of rat treated with silymarin 

 
 

Liver section of the rat shows less vacuole formation reduced sinusoidal dilation, less 

disarrangement and degeneration of hepatocytes. 

 

Fig 5: Liver section of rat treated 25 mg stem 

extract, 

 

Fig 6: Liver section of rat treated 25 mg stem 

extract 

 

 

Liver section of the rat shows less vacuole formation reduced sinusoidal dilation, less 

disarrangement and degeneration of hepatocytes. 
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Fig 7: Liver section of rat treated 25 mg leaf 

extract, 

 

Fig 8: Liver section of rat treated 25 mg leaf 

 

 
 

Liver section of the rat shows less vacuole formation reduced sinusoidal dilation, less 

disarrangement and degeneration of hepatocytes. 

 

CONCLUSION  

The results of this study indicated that administration of plant extracts are devoid of 

toxic effects of aflatoxin when compared with toxin control group, thus proving the innocuous 

nature of the test samples and free from haemotoxicity. Thus, our results conclude that the 

ethanolic plant extract of P. daemia has a protective effect in an animal model of aflatoxin-

induced haemotoxicity in rats.  Therefore, this plant appears to have a potential as an accessible 

source of natural antiaflatoxigenic for food supplementation or pharmaceutical industry. 
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