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ABSTRACT 

Ficus Racemosa (FR) grows in the green tropical regions in India. Bauhinia Variegate (BV) is distributed in Himalayan 

region and widely planted in tropic regions of the world. To validate its use in traditional medicine, it is important to 

evaluate its toxicity. The aim of the study was to evaluate toxicity of the aqueous extracts of Ficus racemosa and Bauhinia 

variegate bark in rats. Acute toxicity test was conducted by single high dose of 2000 mg/kg body weight of the rats. Delayed 

effects of aqueous extracts of FR & BV on haematological, renal, and hepatic markers were analyzed. No mortality & signs 

of neurological and behavioural changes were noticed with in 72 h when treated with FR & BV. Delayed effects of extracts 

were observed and found no significant change in body weight as compare to normal animals; while significant changes 

were observed of liver parameters by use of FR & BV. No any significant change found in creatinine & total protein level, 

while haematological parameters were not altered during toxicity study compare to normal animals. Histopathology 

revealed no specific structural changes in the heart, kidney, liver & nerve tissues when treated with FR & BV compare to 

control animals. 
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INTRODUCTION 
Since ancient times, plants have commonly been used in 

folk medicine for the treatment of various ailments. The 

rationale for the utilization of medicinal plants has rested 

largely on the long-term clinical experience with little or 

no scientific data on their efficacy and safety. However, in 

the recent past, pharmacological and toxicological effects 

of these plants have begun to receive attention from 

scientists for the verification of their claimed 

pharmacological and therapeutic properties [1]. Ficus 

Racemosa Linn. (FR) belongs to the family Moraceae 

which is a subdivision of Urticaceae. The family consisting 

of 116 Genera and 1632 species. It Consists of dried bark 

of FR of deciduous tree distributed all over India & grows 

in ever green forest, moist localities and in tropical regions. 

The roots, bark-skin, fruits, latex and leaves have great 

medicinal value. It is a one of the herbs mentioned in all 

ancient scriptures of Ayurveda called as Udumbara, which 

is considered sacred to God Dattaguru. The stem bark of 

Ficus racemosa contains tannin, wax, saponingluanol 

acetate, β-sitosterol, leucocyanidin- 3 – O – β – D - 

glucopyrancoside, leucopelargonidin – 3 – O – β – D - 

glucopyranoside, leucopelargonidin – 3 – O – α – L - 

rhamnopyranoside, lupeol, cerylbehenate, lupeol acetate, 

α-amyrin acetate, leucoanthocyanidin, and 

leucoanthocyanin from trunk bark, lupeol, β-sitosterol and 

stigmasterol are isolated [2]. Bauhinia Variegate (BV) 

belongs to family Laguminosae. It is distributed in high 

altitudes of Himalaya. It is widely planted in tropic and 

warm regions of the world. It belongs to more than 200 

species in the genus Bauhinia [29]. Stem bark of BV contain 

5,7dihydroxy and 5,7 dimethoxy flavanone-4-O-a-L 

rhamnopyrosyl-ß-D-glycopyranosides, Kaempferol-3-

glucoside, lupeol, and betasitosterol [3].  

Maharishi Charka has categorized udumbara as 

mutrasangrahaniya anti-udumbara as mutrasangrahaniya – 

antidiuretic herb. Susruta has described the properties of 

the plant, like astringent, promotes callus healing in 

fractures (bhagnasandhaniya), alleviates Rakta pitta, 

burning sensation and obesity, and useful in vaginal 

disorders. The Plant FR have hypoglycaemic [5], 

Hypolipidemic [6], renal anticarcinogenic [7], wound 

healing [8], antioxidant [9] potential. The roots and bark are 

astringent, acrid, cooling, constipating, depurative, 

anthelmintic in nature. BV have Antioxidant [10], Anti-

inflammatory [11], Hypoglycaemic & antidiabetic [12] 

activity. In spite of the wide use of FR & BV in traditional 

medicine, data on the systematic evaluation of its toxic 

effects is lacking. Therefore, the aim of the present study 

was to investigate the toxic effects of aqueous extracts of 

FR & BV bark in rats. 

 

MATERIAL AND METHODS 

Plant material & extraction: Pharmacognostic identified 

stem bark of Ficus racemosa (H1) and Bauhinia variegate  
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(H2) were collected & authenticated from Directorate of 

Medicinal and Aromatic Plants Research (DMAPR) at  

Boriavi, Gujarat, India. A voucher specimen of the barks 

are deposited in the department for future reference. The 

plant material was then shade dried at a temperature of 

30°C±3°C for a period of 15 days and ground to get coarse 

powder. Crude powder of H1 & H2 were heated in a 

specified volume of water for a defined time; it is then 

cooled and strained or filtered. This procedure is suitable 

for extracting water-soluble, heatstable constituents. The 

starting ratio of crude drug to water is 1:4, the volume is 

then brought down to one-fourth its original volume by 

boiling during the extraction procedure. The extract was 

dried in a oven and refrigerated until used. The extractive 

values of H1 & H2 were found to be 18.4 and 15.2 gram 

respectively. The extract for administration was prepared 

with distilled water in the dose of 2000 mg/kg once a day.  

Experimental animals: Wistar albino rats were provided 

from Zydus research center, Ahmedabad, India. All 

animals were maintained in an air-conditioned room at  

Table 1: Sign of toxicity and mortality results of the acute toxicity study of Aqueous extract of H1 & H2 

Groups Dose (mg/kg) Sign of toxicity (ST/NB) Mortality (D/S) 

AH1, AH2 2000  0/5 0/5 

ST: Sign of toxicity; NB: Normal behaviour; D: Died; S: Survived. Values are expressed as animal number 

  
Fig. 1: Effect of AH1 & AH2 on body weight changes in the 

acute toxicity study. Each bar represents mean±SEM (n=5) 

Fig. 2: Effect of AH1 & AH2 on Hb % level (n=3), $ - 

Non significant 

  
Fig. 3: Effect of AH1 & AH2 on RBC count (n=3), $ - Non 

significant 

Fig. 4: Effect of AH1 & AH2 on WBC count (n=3), $ - 

Non significant 

  
Fig. 5: Effect of AH1 & AH2 on Platelet count (n=3), $ - 

Non significant 

Fig. 6: Effect of AH1 & AH2 on PCV % value (n=3), $ - 

Non significant 

$ 
$

$ 

$ 

$ 

$ 

$ 

$ 

$ 
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22°C±2°C, with a relative humidity of 75%±5%, and a 12-

h light/dark cycle. A basal diet (Pranav agro, India) and 

water were provided ad libitum. A single dose of 2000 

mg/kg of ingested orally to Male rats by stratified random 

sampling based on body weight in the different group of 

animals. The experiment was approved by the Institutional 

Animal Ethics Committee (approval no. 

RPCP/IAEC/2012-13/R-13) constituted as per the norms 

of Committee for the Purpose of Control and Supervision 

of Experiments on Animals (CPCSEA).  

Acute Toxicity study: Acute toxicity study was conducted 

as per OECD 423 guidelines in wistar rats (OECD) [13]. 

A single dose level was selected as 2000 mg/kg of body 

weight. Each group contains 5 animals; total 3 groups were 

there AH1, AH2, and NC. After depriving the animals food 

overnight, the normal control group (NC) received 1 ml of 

0.9 % saline solution orally, while each treated groups 

(AH1, AH2) received aqueous extract orally once. 

Aqueous extract was dissolved in 2 % tween 20 solution. 

Observations: The animals were observed continuously for 

the first 4 h and then each hour for the next 24 h, 48 h & 

there after once in a day for 7 days after administering of 

the diff. extracts once, to observe any death or changes in 

general behaviour and other physiological activities as 

stated in literature [14,15]. All observations were 

systematically recorded with individual records being 

maintained for each animal. Observations included 

changes in skin and fur, eyes and mucous membranes and 

behavioural pattern. Attention was given for observations 

of tremors, convulsions, salivation, diarrhoea, lethargy, 

sleep and mortality. Changes in wellness parameters were 

compared with that of control animals.  

Haematological & Biochemical analysis: At the end of the 

study blood samples were collected through retro orbital 

route from rats & measure Haemoglobin content, Red 

Blood Cells, White Blood Cells, Platelet count, PCV (%) 

were determined using an automatic hematological 

analyzer; while serum were separated from whole blood by 

use of cooling centrifuge at 5000 RPM for 10 min and 

analyzed for SGOT, SGPT, Creatinine & total protein.  

Histopathological evaluation: The organs were stained 

with the hematoxylin–eosin (H and E) stain of the AH1 & 

AH2-treated and control groups, following fixation with 

10% formalin and embedding in paraffin wax. A 

histopathology was performed of the tissues/organs like 

heart, kidney, lever & sciatic nerve.   

Statistical analysis: The differences among treated and 

control groups for serum biochemistry parameters, 

haematological parameters were determined using the 

Microsoft excel. Comparisons among different groups 

were performed by analysis of variance using the one way 

ANOVA test. All data are expressed as mean±standard 

error of mean (SEM); P values less than 0.05 were 

considered to be significant. 

 

RESULTS AND DISCUSSION 

Acute toxicity study: No lethal effect or mortality was 

observed in animals throughout the test period following 

single oral administration at all selected dose level of AH1 

& AH2.  

The animals did not show any changes in the general 

appearance during the observation period. Morphological 

characteristics (fur, skin, eyes, and nose) were unchanged. 

The treated animals did not show any tremors, convulsion, 

salivation, diarrhea, lethargy, or unusual behaviors such as 

self-mutilation, walking backward etc. There was no 

significant difference in body weights before and after the 

study period (fig-1). Generally, the decrease in the body 

weight gain is a simple and sensitive index of toxicity after 

exposure to potentially toxic substances. [16-18] 

At the end of the study blood samples were collected & 

blood indices were analyzed in all group of animals. In 

AH1 (13.33 ± 1.65) & AH2 (16.23 ± 0.73) showed no 

significant alteration in Haemoglobin (gm %) level (n=3) 

as compare to normal control rats (17.6 ± 1.06) (Fig-2). 

RBC count in AH1 (7.1±1.1) & AH2 (7.9±1.00) treated 

group showed no significant alteration compared to normal 

control group of animals (n=3) (9.07±0.22) (Fig- 3). There 

were no significant alteration observed in total WBC count 

(thousand/cmm) in treated grps AH1, AH2 (7553±380, 

7266±754) which was similar to the normal control group 

of animals (7966±410) (Fig–4). Platelet count (lacs/cmm) 

in treated groups AH1 & AH2 were found to be 

(364666.7± 81482.16, 491333±39794.47) respectively 

which were non-significantly different to normal control 

group of animals (476666±48761) (Fig-5). So, From the 

present study it was found that no significant changes for 

H1 & H2 plant treated animals were observed in Blood 

indices compared to Normal animals. Blood parameters 

analysis is relevant to risk evaluation as the haematological 

system has a higher predictive value for toxicity in humans 

(91%) when assay involves rodents [19]. Blood forms the 

main medium of transport for many drugs and xenobiotics 

in the body and for that matter components of the blood 

such as red blood cells, white blood cells, haemoglobin and 

platelets are at least initially exposed to significant 

concentrations of toxic compounds. The hematopoietic 

system is very sensitive to toxic compounds and serves as 

an important index of the physiological and pathological 

status for both animals and humans [20]. There were no 

treatment-related changes in the different hematological 

parameters between the control and treatment group after  

Table-2 Effect of Aqueous extracts of H1 & H2 on biochemical estimation of SGOT, SGPT, Creatinine, 

Biochemical parameter AH1 AH2 Normal control  

group 

SGOT 23.68±3.2 $ 16.03±2.73 ** 31.33±0.81 

SGPT 9.17±6.55 ** 10.95±1.24 ** 41.47±11.26 

Creatinine 2.13±0.41 $ 1.78±0.21$ 2.20±0.26  

Total Protein 4.55±0.70 $ 4.18±0.165 $ 4.86±0.36 $ 

Total protein in toxicity study All the values were expressed as Mean ± SEM, n=5; Significant Difference observed at * 

P<0.05, ** P<0.001 compared to normal control group, $ P>0.05- non significant difference 
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treatment period, with H1 & H2. It indicates that H1 & H2 

does not affect haematopoiesis and leucopoiesis in 

experimental animals. Thus, the orally administrated doses 

of the extracts (2000 mg/kg) were nontoxic and did not 

interfere with the production of circulating red blood cells, 

white blood cells, and platelets.  

n the biochemical analysis few significant changes were 

observed though they were not entirely dose dependent. 

The biochemical evaluation is important since there are 

several reports of liver and kidney toxicity related to the 

use of phytotherapeutic [21,22] products. In preclinical 

toxicity studies, hepatic & renal changes were particularly 

liable to occur because of the high doses given and the fact 

that the kidneys eliminate [23,24] many drugs and their 

metabolites. In toxicity studies SGOT, SGPT, creatinine, 

total protein determinations were critical [21,25].  

Serum SGOT level were significantly altered in the extract 

treated groups of AH2  (16.03±2.73) as compared to NC 

group, while in AH1 treated group showed non-significant 

change in SGOT level (Table-2). Serum SGPT level were 

significantly reduced in AH1, AH2 treated group of 

animals as compared to NC group of animals (Table-2). It 

is well known that almost all drugs, chemicals and 

xenobiotics are eliminated through renal excretion hence it 

was found necessary to estimate the effects of the extracts 

on kidney functions. Serum biochemical parameters 

related to kidney functions viz. creatinine and total protein 

demonstrated no significant differences with respect to NC 

animals (Table-2). 

In the acute oral toxicity study, a product is considered safe 

if no death occurs and no clinical signs are observed at 

doses below 5 g/kg [26]. In present study AH1 & AH2 did 

not show any toxic reactions at a dose of 2000 mg/kg. 

Thus, the no-observed adverse effect level of AH1 & AH2 

was 2000 mg/kg, but due to ethical reasons a small sample 

size of animals were utilized & only with one species of 

test animal, findings of this study cannot be directly 

extrapolated to humans. The popularity of herbal medicine 

is increasing in developing countries. It is often believed 

that such remedies don not have adverse effects, since 

these treatments are “natural” and commonly used for self 

medication without supervision. These medicinal plants 

possess several biological activities in humans but very 

little is known regarding their potential toxicity [27]. The 

same is also applicable to Ficus racemosa & Bauhinia 

variegate. 

For light microscopic investigation, brain & sciatic nerve 

tissue specimens were fixed in a 10% formaldehyde, 

dehydrated in alcohol solution, embedded in paraffin and 

stained by hemotoxilin and eosin (H&E) as per method 

described by Sudoh et al., 2004 [28] which were used for 

histopathological examination. 

    
FR – H  (50X)  FR-K (200X)        FR-L(200X)    FR-N (200X) 

    
BV – H (50X)  BV-K (200X)  BV-L(200X)     BV-N (200X) 

    
NC – H (200X)   NC-K (200X)  NC-L (200X)   NC-N (200X) 

Fig. 7: Histopathology of Major organs as heart (H), Level (L), Kidney (K), Sciatic nerve (N) when treated with FR & 

BV extracts and Normal control (NC) animals. Slight damage was observed for liver in treated groups marked as         

when compared to NC animals.          
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Overall histological examination revealed that no any 

specific structural changes were seen in the different 

organs like heart, liver, kidney & nerve when treated with 

FR & BV, Only few structural alterations were observed 

in the treated groups (FR & BV) for the hepatocyte cells as 

compared to normal animals. 

 

CONCLUSION 

Observational, biochemical, structural parameters were 

revealed that oral toxicity of stem bark of Ficus racemosa 

& Bauhinia variegate in aqueous extract has not produced 

any significant toxic reactions to the wistar rats; overall 

toxicity is very low. However, since this finding cannot be 

directly extrapolated to humans, caution should be 

exercised in its use especially at high doses. 
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