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INTRODUCTION 

In the recent years, interests in the medicinal plants 

have increased considerably. Medicinal herbs are 

moving from fringe to mainstream use with a greater 

number of people seeking remedies and health 

approaches free from side effects caused by synthetic 

chemicals. There is a widespread acceptance of herbal 

remedies even in the developed countries, to 

complement conventional and allopathic medicine. 

Surge in recent use of herbal remedies may be 

attributed to elevated cost of modern medicine and 

ready and cheap availability of traditional herbal 

remedies. However, the most commonly used herbal 

formulae have no documented evidence on quality, 

safety and efficacy. [1]  

The plant Pterospermum acerifolium Linn Willd 

(Family Sterculiaceae), common name Dinner plate 

tree (English) and Muchkunda (Hindi) is an ever green 

tree distributed in tropical Asia and with very 

conspicuous presence in the lower hill forests of 

Darjeeling, South Sikkim province and Eastern parts of 

India. The leaves of the plant are used in traditional 

medicines for its haemostatic and wound healing 

properties. Preliminary pharmacological screening 

also shows the presence of anti-inflammatory, 

analgesic, antioxidant, antiulcer, wound healing and 

antipyretic properties in the leaves of the plants. [2-10]  

Preliminary phytochemical screening has showed the 

presence of flavonoids, tannins, alkaloids and 

glycosides in ample amounts. Flavonoids like 

kaempferol, kaempferide, luteolin, steroids and 

triterpenoids like sitosterol, taraxerol, friedelin, 

sugars, and fatty acids have also been reported to be 

present in he leaves of the plant. [11-12] 

 

Despite the wide spread evaluation of 

pharmacological profile of Pterospermum acerifolium 

by earlier researchers, less emphasize has been laid 

on toxicological profile of this plant, especially on 

repeated administration. Information about 

toxicological profile this plant is very important as it 
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provides a baseline to develop this plant further as a 

new and successful herbal medication. Evaluation of 

work of earlier researchers revealed that no 

significant documented evidence is there regarding 

the safety profile of the leaves of Pterospermum 

acerifolium Linn Willd. [11] Therefore the aim of the 

present study was to investigate sub-chronic oral 

toxicity of leaves of Pterospermum acerifolium (L) 

Willd on hematological parameters in rodents (Wistar 

albino rats).  

As a part of a safety evaluation of leaves of 

Pterospermum acerifolium (L) Willd, sub-chronic oral 

dose toxicity studies were conducted to investigate 

the potential toxicity after 90 days repeated oral 

dosing of leaves of Pterospermum acerifolium (L) Willd 

in Wistar albino rats by gavage. Also the potential for 

reversal of effects upon cessation of treatment for 30 

days was studied. [12-13] The present study was carried 

out in compliance with the Good Laboratory Practice 

(GLP) and Test Guidelines of the Organization for 

Economic Cooperation and Development (OECD 408). 

[14] 

 

2. MATERIALS AND METHODS 

2.1. Plant material 

The leaves of Pterospermum acerifolium (L) Willd 

were collected from Asansol, West Bengal, India in the 

month of September 2015. A herbarium sheet was 

prepared and authenticated by the Director, Botanical 

Survey of India, Howrah, West Bengal, India. A 

voucher specimen of the plant with assigned number 

CNH/II(289)/2015/Tech.II/331 was deposited in the 

institutional herbarium for reference purpose.  

 

2.2. Preparation of extract 

Fresh leaves of Pterospermum acerifolium (L) Willd 

were shade dried until a constant weight was 

obtained. Thereafter coarse powdered using a grinder. 

The air dried crushed leaves (500g) were soaked for 

12 hr in Methanol (2L) at room temperature. The 

residue was extracted with hot Methanol under reflux 

3 times (each 1000 ml) after vacuum filtration. The 

extract was concentrated in Rotary evaporator and 

lyophilized, to yield approximately 12% (w/w/) of the 

residue, which was stored at 20ºC until use in a 

dessicator. The concentrate of Methanolic extract of 

Pterospermum acerifolium (MEPA) was suspended in 

5% w/v Tween 80 to obtain desired concentrations 

before administration to experimental animals.  

 

2.3. Experimental Animals 

Wistar albino rats of both sexes (6 weeks old, 

weighing from 125 to 150 g) were selected after 

physical and behavioral veterinary examination from 

Institutional Animal House of Gupta College of 

Technological Sciences, Asansol, India. The rats were 

housed in poly-carbonate cages, each containing 5 

rats: males and females separately. Bedding was 

change d twice a week to maintain hygiene. 

Commercial rat chow and water were provided ad 

libitum. All animals were reared at a room 

temperature of 20±2 °C, with 60±10% relative 

humidity and a 12h light/dark regime. This study was 

conducted in accordance with the internationally 

accepted principles for laboratory animal use and 

care. All experiments involving animals complies with 

the ethical standards of animal handling and approved 

by Institutional Animal ethics committee 

(955/A/06/CPCSEA). Before the experiments, all 

animals were acclimatized to the laboratory 

environments for at least 7 days.  

 

2.4. Acute Toxicity Study 

The evaluation of acute toxicity in a limit dose test was 

carried out using the procedures described by the 

Organization for Economical Cooperation and 

Development (OECD 420). [15] Since leaves of 

Pterospermum acerifolium (L) Willd has been widely 

used as a traditional medicine, it was not anticipated 

to cause animal death following a single dose in the 

acute toxicity study. The highest dose of 2000 mg/kg 

was selected for this study. [15] Rats used for this 

experiment were fasted for 12h. 5% Tween 80 was 

given to the animals in the vehicle control group at a 
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dose of 1ml/100 b.w. p.o. The animals were grouped 

into 4 with 5 rats/sex/group at random, and MEPA 

was administered by oral gavage at doses of 0, 500, 

1000 and 2000 mg/kg body weight. The extract was 

administered orally using an intra gastric cannula16G, 

after prior fasting of 16–18h. Animals were observed 

individually during the first 30min, with particular 

care during the first 4h, daily until day 14 of the 

experiment, in order to collect signs and symptoms of 

toxicity. The observations were aimed at determining: 

death and time of occurrence of the signs and 

symptoms of toxicity including its onset and duration, 

changes in the skin, mucosal and eyes membranes; 

respiratory and circulatory systems, central and 

autonomic nervous system in somatomotor activity 

and behavior. 

 

2.5. Sub-acute Toxicity Study 

This study was performed in accordance with the Test 

Guidelines on 90 Days Repeated Dose Toxicity, OECD 

Guideline 408. [14] 5% Tween 80 was given to the 

animals in the vehicle control group at a dose of 

1ml/100 b.w. p.o. The animals were grouped into 4 

with 5 rats/sex/group at random, and MEPA was 

administered by oral gavage at doses of 250, 500 and 

1000 mg/kg/day for 90 consecutive days. 

Additionally, for reversibility phase studies 3 

rats/sex/group at random were used, and and MEPA 

was administered by oral gavage at doses of 250, 500 

and 1000 mg/kg/day for 90 consecutive days. After 

that they were administered normal saline for the 

remaining duration of 30 days. The extract was 

administered orally using an intra gastric cannula16G, 

after prior fasting of 16–18h. Toxic manifestations 

(such as tremor or convulsion) and mortality were 

recorded daily throughout the experiment. Body 

weight of rats in each group were determined and 

recorded before the commencement of treatment and 

at 7 days interval for the entire treatment duration. 

After the completion of treatment on the 90th day, rats 

in each group were anaesthetized by the i.p. 

administration of 5ml/kg of a solution of 1% 

chloralose in 25% urethane (w/v). Using a 21 G 

needle mounted on a 5 ml syringe plunger, blood 

samples were collected from each rat by cardiac 

puncture. The samples were collected into non 

heparinized and EDTA-containing tubes for 

hematological analyses. The following hematological 

parameters were evaluated: white blood cell count, 

lymphocyte%, monocyte %, neutrophil%, eosinophil 

%, and basophilic cell%, red blood cell count, 

hemoglobin concentration, hematocrit, mean 

corpuscular volume, mean corpuscular hemoglobin, 

MCH concentration, platelet count, prothrombin time, 

activated partial thromboplastin time. The same 

procedure stated above was applied at the end of the 

additional 30 days of cessation of P.acerifolium extract 

administration (reversibility study phase). [12,16] 

 

2.6. Statistical Analysis 

The values are expressed as mean±S.E.M, with n=5 

(n=3 for reversibility phase studies). Statistical 

analysis was carried out using One-way Analysis of 

Variance (ANOVA) followed by Dunnett’s test to 

determine the significance of the results. P values 

<0.05 were considered as significant.  

 

3. RESULTS AND DISCUSSION 

In the present study, single dose oral administration 

of MEPA in male and female rats at 2000 mg/kg had 

no effect on mortality or body weight. Therefore, no 

acute toxicity was found in rats treated with MEPA 

and the approximate lethal doses for males and 

females were determined to be higher than 2000 

mg/kg. [17] Clinical signs observed included hypo 

activity in 1/5 males from day 10 and 2/5 females 

from day 4 in the MEPA 2000 mg/kg group. Normal 

body weight gains were observed in males and 

females of all dose groups, compared to control group. 

No abnormal gross findings were observed in any 

animals. Thus methanolic extract of leaves of 

Pterospermum acerifolium may be considered safe as 

extracts with acute oral LD50 value of greater than 
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3000-5000 mg/kg can be considered relatively safe. 

[17-20] 

During the 90 day treatment period, mortality was not 

observed in any of the MEPA treatment groups. Daily 

recording of external morphologic characteristics 

revealed no drastic changes in most of the treated 

animals. Two animals in 500 mg/kg group showed 

temporary loss of fur and three animals in 1000 

mg/kg group showed skin peeling in the tail after 6 

weeks of treatment that continued till the 90 day 

treatment period. In all other animals, the fur, skin, 

eyes, animal behavior, gait and posture, reactivity to 

handling and grip strength were recorded normal. No 

tremors, convulsions, mucus discharge, salivation and 

diarrhea were observed during the entire 90 day 

treatment period. The animals were active throughout 

and did not show any unusual behavior such as self 

mutilation, walking backward and so forth.  

The haematological parameters (hematocrit, MCV, 

MCH, MCHC and WBC) showed no significant changes 

(P > 0.05) in the treated rats compared to the control 

rats (Table 1). All levels were in consistent 

physiological ranges within the study period. 

However, there was, in the haematological analysis, 

significant decrease (P < 0.05) in the RBC and 

hemoglobin levels in the female rats receiving 

treatment of 1000mg/kg b.w. Also the platelet count 

decreased significantly within the treatment period of 

90 days. LYM% increased significantly (P < 0.05) for 

the male rats receiving treatment of highest dose 

levels. These statistical differences (i.e. increases and 

decreases) appeared to be biologically relevant and 

consistent within the group suggesting they were 

treatment related or the expression of the biological 

value of Pterospermum acerifolium. However the 

observed hematological anomalies got reversed after 

cessation of MEPA treatment after a period of 30 days 

(Table 2). This shows the alterations brought about by 

MEPA were transient, and the organism may recover 

once sub chronic treatment is ceased.  

Food and water intake showed daily fluctuations 

within the control limit. Body weight changes were 

also not significantly different compared to control 

group (Fig 1 and 2). Changes in body weight have 

been used as an indicator of adverse effects of drugs 

and chemicals. [14,21] Since, no significant changes were 

observed in the general behavior, body weight and 

food intake of rats in the treated groups as compared 

to the control group after 90 day period of daily 

treatment. The observed decrease in body weight in 

both male and female rats in the highest dose group 

(1000 mg/kg bodyweight) might have resulted from 

an impaired nutrient absorption and assimilation due 

to gastric disturbance that may have occurred in all 

animals.  However despite this observation, the 

treatment and control rats appeared uniformly 

healthy at the end of the experiment period. [22] This 

suggested that at the sub-chronic oral doses 

administered, leaves of Pterospermum acerifolium had 

no effect on the normal growth of rats.  

The haematopoietic system is one of the most 

sensitive targets for toxic compounds and an 

important index of physiological and pathological 

status in man and animal. [23] In this study, there was a 

statistically significant treatment related decrease in 

platelet levels of rats in the high dose group when 

compared to the control group. This indicates that 

MEPA had an effect on the production of platelets or 

induced thrombocytopenia (reduction in the number 

of platelets in the blood), the latter normally being the 

first evidence of drug-induced toxic effects on 

haemopoiesis. [24] Additionally, with a decrease in the 

platelet count there is an increased risk of bleeding. 

[25] This may also be substantiated by significant 

decrease of RBC count and hemoglobin levels in the 

female rats. However changes in PT and APTT were 

not significant. This may be due to the presence of 

phytoconstituents in the leaves of Pterospermum 

acerifolium, which may have caused cumulative 

toxicity in the treated animals.  

In the reversibility studies the hematological 

parameters come back to normal, within normal 

physiological levels. [12,22,26] This shows that the 

accumulation of phytoconstituents that may have 
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occurred on repeated administration at the highest 

dose levels gradually gets eliminated once MEPA 

treatment stops. 

 

4. CONCLUSION 

Our results have demonstrated that methanolic 

extract of leaves of Pterospermum acerifolium can 

cause alterations in hematological parameters on 

repeated sub-chronic administration for 90 days, but 

the parameters were within physiological range and 

reversible on cessation of treatment. Thus the extract 

may not be of toxicological concern at dose levels upto 

1000 mg/kg body weight p.o. This study thus supports 

the use of leaves of Pterospermum acerifolium in 

traditional medicine. 
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Table 1: Effects of Pterospermum acerifolium methanolic leaf extract on some haematological parameters in the 
main study 

 

Parameter 
Males(mean±SEM) Females(mean±SEM) 

Vehicle 
 control 

250mg/ 
kg/day 

500mg/ 
kg/day 

1000mg/ 
kg/day 

Vehicle 
 control 

250mg/ 
kg/day 

500mg/ 
kg/day 

1000mg/ 
kg/day 

WBC (×103/L) 12.6 ± 3.22  13.9 ± 2.12 12.6 ± 0.41  13.8 ± 0.42 9.4 ± 1.25 8.1 ± 0.31    7.9 ± 0.42  8.2 ± 0.21 

RBC (×106/L) 10.4 ± 0.36  10.2 ± 0.42  9.7 ± 0.33  8.8 ± 0.46 8.6± 0.31 8.4 ± 0.41  8.9 ± 0.21  6.4 ± 0.21* 

HGB (g/dL) 16.4 ± 0.32  16.8 ± 0.25  15.3 ± 0.23 15.3 ± 0.36 15.8 ± 0.34 15.3 ± 0.32 14.3 ± 0.46  13.1 ± 0.23* 

HCT (%) 46.1 ± 0.52  47.8 ± 0.52  46.5 ± 0.54  47.2 ± 0.45 45.3 ± 0.72  44.1 ± 0.58 44.7 ± 0.62 45.5 ± 0.41 

MCV (fL) 52.1 ± 0.52  52.9 ± 0.32 52.1 ± 0.21  52.7 ± 0.44   52.3 ± 0.52 52.3 ± 0.76  53.6 ± 0.52   54.3 ± 0.32 

MCH (pg) 16.3 ± 0.22 17.7 ± 0.32  16.3 ± 0.33  16.3 ± 0.52  18.5 ± 0.25  19.5 ± 0.22  19.5 ± 0.25  19.4 ± 0.36 

MCHC (g/dL) 32.4 ± 0.22  32.6 ± 0.13  33.5 ± 0.32  32.5 ± 0.14  34.5 ± 0.22  34.4 ± 0.12 35.3 ± 0.13 35.1 ± 0.32 

PLT (×103/L) 1100 ± 29  1211 ± 24  1218 ± 30  1175 ± 36  1290 ± 41 1131 ± 26  1146 ± 44  821 ± 22* 

NEU (%) 16.4 ± 2.32  17.3 ± 3.52  15.9 ± 1.21 15.2 ± 0.82   15.4 ± 1.92  15.5 ± 1.62  14.3 ± 2.31 12.3 ± 2.52 

LYM (%) 75.3 ± 3.13  72.3 ± 1.81  78.5 ± 1.72 86.1 ± 2.13*  77.8 ± 1.95  79.2 ± 2.14   79.6 ± 2.46  75.5 ± 3.53 

EOS (%) 1.4 ± 0.11 1.1 ± 0.22  1.1 ± 0.11 1.3 ± 0.21  1.3 ± 0.11 1.2 ± 0.22   1.2 ± 0.31  1.2 ± 0.11 

MON (%) 4.2 ± 0.32  4.4 ± 0.22  3.8 ± 0.31 3.9 ± 0.33   3.8 ± 0.62 3.8 ± 0.41 3.5 ± 0.54  4.2 ± 0.72 

BAS (% 1.1 ± 0.21 0.9 ± 0.32   0.9 ± 0.11  0.8 ± 0.21 0.8 ± 0.20  0.7 ± 0.11  0.7 ± 0.31 0.8 ± 0.10 

PT (s) 15.3 ± 0.32  14.4 ± 0.62  14.4 ± 0.31 14.4 ± 0.42 15.5 ± 0.33 15.3 ± 0.32   15.6 ± 0.31 17.4 ± 0.42 

APTT (s) 19.4 ± 0.23  19.1 ± 0.21      18.2 ± 0.40  18.2 ± 0.31  16.4 ± 0.22  17.2± 0.52  17.1 ± 0.22 18.7 ± 0.32 

 
The values are expressed as mean±S.E.M (n=5). Statistical analysis was carried out using One-way Analysis of 
Variance (ANOVA) followed by Dunnett’s test. Significant differences in each group versus the control were as 
follows: * P < 0.05. ** P < 0.01. 
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Table 2: Effects of Pterospermum acerifolium methanolic leaf extract on some haematological parameters in the 
reversibility study 

 

Parameter 
Males(mean±SEM) Females(mean±SEM) 

Vehicle 
 control 

250mg/ 
kg/day 

500mg/ 
kg/day 

1000mg/ 
kg/day 

Vehicle 
 control 

250mg/ 
kg/day 

500mg/ 
kg/day 

1000mg/ 
kg/day 

WBC (×103/L) 15.6 ± 3.21  15.9 ± 2.22 14.6 ± 0.31  14.8 ± 0.41 9.3 ± 1.25 8.6 ± 0.32    7.8 ± 0.44  8.4 ± 0.23 

RBC (×106/L) 12.4 ± 0.34  12.2 ± 0.44  11.7 ± 0.31  11.8 ± 0.42 8.7± 0.32 8.6 ± 0.42  8.4 ± 0.20  8.3 ± 0.20 

HGB (g/dL) 16.3 ± 0.25 16.4 ± 0.32  15.2 ± 0.21 14.3 ± 0.32 15.4 ± 0.31 15.3 ± 0.42 15.8 ± 0.42  15.2 ± 0.20 

HCT (%) 42.1 ± 0.51  43.8 ± 0.42  43.5 ± 0.44  44.2 ± 0.35 44.3 ± 0.73  43.1 ± 0.57 43.7 ± 0.64 43.5 ± 0.54 

MCV (fL) 50.1 ± 0.42  52.9 ± 0.45 52.1 ± 0.22  52.6 ± 0.43   52.3 ± 0.32 52.3 ± 0.56 53.6 ± 0.53   52.3 ± 0.30 

MCH (pg) 14.3 ± 0.20 15.7 ± 0.30  16.2 ± 0.31  16.4 ± 0.51  17.5 ± 0.23  18.5 ± 0.21  18.5 ± 0.22  17.4 ± 0.34 

MCHC (g/dL) 31.4 ± 0.20  32.64± 0.12  33.54± 0.31  31.5 ± 0.12  32.5 ± 0.20  31.4 ± 0.11 32.3 ± 0.58 32.1 ± 0.36 

PLT (×103/L) 1124 ± 42  1215 ± 34  1228 ± 34  1135 ± 32  1190 ± 31 1135 ± 36  1116 ± 42  1065 ± 32 

NEU (%) 15.4 ± 2.12  17.4 ± 3.32  15.8 ± 1.11 15.6 ± 0.42   15.3 ± 1.42  14.5 ± 1.22  14.7 ± 2.34 14.3 ± 2.42 

LYM (%) 74.3 ± 3.23  74.3 ± 1.61  78.5 ± 1.62 80.1 ± 5.12  76.8 ± 1.65  78.2 ± 2.24   79.6 ± 2.40  77.5 ± 3.42 

EOS (%) 1.3 ± 0.12 1.2 ± 0.21  1.2 ± 0.12 1.3 ± 0.20  1.2 ± 0.10 1.5 ± 0.22   1.1 ± 0.32  1.2 ± 0.12 

MON (%) 4.3 ± 0.33  4.3 ± 0.42  4.8 ± 0.32 4.8 ± 0.32   3.8 ± 0.42 3.7 ± 0.43 3.8 ± 0.53  4.1 ± 0.52 

BAS (% 1.2 ± 0.20 0.8 ± 0.31   0.8 ± 0.21  0.7 ± 0.24 0.8 ± 0.21  0.8 ± 0.10  0.7 ± 0.12 0.7 ± 0.10 

PT (s) 16.3 ± 0.22  15.4 ± 0.22  15.6 ± 0.41 15.4 ± 0.32 15.5 ± 0.23 15.5 ± 0.22   14.6 ± 0.30 14.4 ± 0.32 

APTT (s) 18.4 ± 0.20  18.1 ± 0.24      19.2 ± 0.42  19.2 ± 0.32  16.4 ± 0.20  17.2± 0.42  16.1 ± 0.21 16.7 ± 0.32 

The values are expressed as mean±S.E.M (n=3). Statistical analysis was carried out using One-way Analysis of 
Variance (ANOVA) followed by Dunnett’s test. Significant differences in each group versus the control were as 
follows: * P < 0.05. ** P < 0.01. 
 

Fig. 1: Mean body weights of male rats administered daily (0, 250, 500 and 1000 mg/kg b.w.) doses of 
Pterospermum acerifolium methanolic leaf extract by gavage for 90 days(n=5). 

 

 
 

Fig. 2: Mean body weights of female rats administered daily (0, 250, 500 and 1000 mg/kg b.w.) doses of 
Pterospermum acerifolium methanolic leaf extract by gavage for 90 days(n=5). 
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