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Introduction 

Herbal medicine is the oldest form of health care 

known to mankind. Herbs had been used by all 

cultures throughout history. In olden times, vaidyas 

used to treat patients on individual basis, and 

prepare drug according to the requirement of the 

patient. But the science has changed now; herbal 

medicines are being manufactured on large 

scale in mechanical units. Alternative approach 

to the drug discovery is through the medicinal 

plants. Many numbers of people seeking remedies 

and health care approaches free from side 

effects caused by synthetic chemicals recently, 

attention has been paid to utilize eco-friendly and 

bio-friendly plant based products for the 

prevention and cure of different human disease 

[1]. The present work based on the fact that 

Caesalpinia bonducella belonging to the family 

fabaceae (caesalpiniaceae) found through the 

hotter part of India and available easily in our 
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Abstract: Natural products serve as lead molecules for development of 

many popular drugs. Herbal drugs are having fewer side effects than the 

other class of drugs which are coming from the synthetic source. 

Caesalpinia bonducella found throughout the hotter parts of India. Based 

on literature survey as it showing so many bioactive components and 

have higher medicinal values with lesser side effects. Hence an attempt 

was made to screen the hepatoprotective activity of Caesalpinia 

bonducella leaf extracts in carbon tetrachloride induced hepatotoxicity. 

Histological profile of control animals showed normal hepatocytes. Group 

II animals exhibited intense centrilobular necrosis, vacuolization and 

macro vascular fatty change. The section of liver taken from the animals 

treated with standard drug silymarin showed hepatic architecture, which 

was similar to that of control. The animals treated with hydro alcoholic

exhibited significant liver protection against the toxicant as evident by the 

presence of normal hepatic cords, absence of necrosis and lesser fatty 

infiltration. However moderate accumulation of fatty lobules was noted in 

the section of animals treated with the pet. ether extract. 

Keywords: Caesalpinia bonducella, Carbon tetrachloride, Histological 

profile, silymarin. 
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locality, and cultivated largely in the near parts of 

our district, Kurnool of Andhra Pradesh. Extensive 

literature survey revealed that, a detailed study 

was conducted on the Pharmacognostic profile 

of seeds [2], kernels of seeds [3], stem [4], and leaf [5] 

of Caesalpinia bonducella. C.bonducella showing 

many bioactive components and has higher 

medicinal values with lesser side effects. Hence, it 

is worthwhile to carry out a systematic and 

scientific screening for its hepatoprotective 

activity. 

 

Materials and methods 

Collection and processing of plant material 

The leaves of Caesalpinia bonducella were 

collected from local forest area of Kosigi, Kurnool 

District of Andhra Pradesh, India with the help of 

tribal people, during in the month of November 

2010. The plant material was botanically identified 

and authenticated by Dr. C. Venkataramaiah, 

Reader in botany, V R College, Nellore, S.P.S.R. 

Nellore District of  Andhra Pradesh, India and the 

same has been deposited as a voucher specimen 

with reference No. VCHS No. 1520 for future 

reference in the department of botany, VR 

College, Nellore, S.P.S.R. Nellore District, Andhra 

Pradesh, India. The leaves were made free from 

all foreign matter and checked thoroughly for any 

plant parts. They were washed twice, shade dried 

and powdered. 

 

 

Preparation of leaf extract 

The powder material was subjected to cold 

maceration process for 72 hrs using hydro alcohol 

i.e. water and ethanol in 1:1 ratio, and Petroleum 

ether. Both the extracts were evaporated to 

dryness under vacuum. The dried extract was 

stored in vacuum desiccators [6]. The yield of hydro 

alcoholic (HACB) and petroleum ether extracts 

(PECB) were 3.6%w/w and 1.2% w/w respectively. 

Acute toxicity study  

Acute toxicity study was performed according to 

OECD guideline No 423. Animals were fasted prior 

to dosing, food but not water should be withheld 

overnight. Following the period of fasting, the 

animals were weighed and extract was 

administered. Three animals are used for each 

step. The dose level of hydro alcoholic and 

petroleum ether extracts to be used as the starting 

dose is selected from one of the five fixed levels 

500, 1000, 1500, 2000 and 2500 mg/kg body 

weight of both the extracts HACB and PECB. The 

starting dose level should be that which is most 

likely to produce mortality in some of the dose 

animals. After administration of test sample, the 

animals were observed continuously for first 4 hrs 

for behavioral changes and at the end of 24 hr for 

mortality rate if any. The animals do not shown 

any gross behavioral changes and mortality. 

Hence, both the extracts were selected for 

pharmacological screening of hepatoprotective 

activity at a dose of 250mg/kg body weight. 

Hepatoprotective activity 

Five groups of animals six in each were used for 

the study. The animals from Group- I served as the 

control and received the vehicle 1% w/v gum 

tragacanth at a dose of 1 ml per kg /day of orally 

for 14 days. Group II-IV received 0.1 ml per kg 

/day of Ccl4 for 14 days intra peritonially. The 

standard drug silymarin was administered to 

group-III animals in the dose of 100 mg/ kg/ day 

orally for 14 days. While group IV & group V were 

treated with hydro alcoholic extract (HACB) and 

petroleum ether extract (PECB) of Caesalpinia 

bonducella at dose of 250 mg /kg/day orally (as 

per acute toxicity studies) for 14 days. The carbon 
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tetrachloride, silymarin and the extracts were 

administered concomitantly to the respective 

group of animals. The experimental protocol was 

approved by the institutional Animal Ethical 

Committee of Vagdevi College of Pharmacy And 

Research Centre, Brahmadevam, Nellore-524346. 

 

Assessment of hepatoprotective activity 

All the animals were sacrificed on the day 14 

under light ether anaesthesia. The blood samples 

were collected separately by carotid bleeding 

into sterilized dried centrifuge tubes and allow to 

coagulate for 30mins at 370 C. the clear serum 

was separated at 2500 rpm for 10 min and 

biochemical investigation were carried out to 

asses liver function which includes total bilirubin [7, 

8], total protein [9, 10], serum transaminase [11] and 

serum alkaline phosphatises [12]. The 

histopathology was also conducted and all the 

results were tabulated [13, 14]. The results are 

expressed as mean ± SEM of six animals each 

group. The data were evaluated by one-way 

ANOVA followed by Turkey’s multiple comparison 

tests. p values ≤ 0.01 were considered statistically 

significant. 

 

Results and discussion 

The effect of both the extracts HACB and PECB 

were calculated and tabulated in table No. 1. For 

all the parameters that is bilirubin, protein, AST, 

ALT, and ALP, the effect of hydro alcoholic extract 

was statistically significant (figure no. 1) in 

response to standard and control groups 

(p<0.001). From the above findings, it is clear that, 

the hydro alcoholic extract possessing a marked 

hepatoprotective action (Table No. 1) in the 

treated animals. Histological profile of control 

animals showed normal hepatocytes. Group II 

animals exhibited intense centrilobular necrosis, 

vacuolization and macro vascular fatty change. 

The section of liver taken from the animals treated 

with standard drug silymarin showed hepatic 

architecture, which was similar to that of control. 

The animals treated with hydro alcoholic extract 

exhibited significant liver protection against the 

toxicant as evident by the presence of normal 

hepatic cords, absence of necrosis and lesser 

fatty infiltration. Hower moderate accumulation of 

fatty lobules was noted in the section of animals 

treated with the petroleum ether extract. As there 

was no significant changes in the petroleum ether 

extract treated group, it was expressed in the histo 

pathological study. (Fig No.2) 

 

Conclusion 

The Ccl4 has been used as a tool to induce 

hepato toxicity in experimental animals. This toxic 

chemical caused per oxidative degradation in 

the adipose tissue resulting in fatty infiltration of 

the hepatocytes. The increase in the levels of 

serum bilirubin reflected the depth of jaundice 

and the increase in trans aminase and alkaline 

phosphatases was the clear indications of cellular 

leakage and loss of functional integrity of the cell 

membrane [12]. The above proceedings are clearly 

demonstrating that the hydro alcoholic extract is 

a good herbal hepatoprotective agent. The 

possible reason for this activity may be the 

presence of flavonoid and phenolic compounds 

as secondary metabolites in the leaf extract. If this 

data is validated in clinical trials, Caesalpinia 

bonducella may offer an effective herbal hepato 

protective agent. 
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Group Bilirubin Protein AST (IU/L) ALT (IU/L) ALP (IU/L) 

Control 0.49±0.03 9.25±0.12 51.07±0.61 148.90±0.36 173.61±2.57 

Ccl4 treated  2.22±0.13 6.09±0.32 1341.3±28.28* 2155.45±42.55 404.10±15.11* 

Ccl4 +Silymarin 100 mg/kg 0.50±0.01** 8.72±0.01** 89.04±0.42** 205.05±0.92** 181.67±0.52* 

Ccl4+HACB 250mg/kg 0.65±0.04** 8.17±0.03** 145.50±0.62** 225.20±0.86** 192.27±0.72** 

Ccl4+ PECB  

250mg/kg 
0.91±0.05** 7.27±0.05** 187.40±0.97** 282.51±1.02** 217.17±1.32** 

All the values were expressed as Mean ± SEM. 

*P<0.01 compared to control group, and **P<0.001 in response Ccl4 –treated group 

Table No. 1: Effect of Caesalpinia bonducella leaf extracts on various biochemical parameters 

 

 
Fig. No. 1 Effect of C. bonducella leaf extracts on various biochemical parameters 

   
 

   
 

 

 

Fig. No. 1 Histopathological characters of different groups treated with control, standard and test extracts 

References 

1) Kirthikar KR, Basu BD. Indian Medicinal Plants. 

Dehradun, Valley Printers, 1999, pp 2063.  

2) Sharma BM, Sing P. Pharmacognostic study of 

seeds of Caesalpinia bonducella. J of 

Pharmacog 1972; 42 (2): 135-137. 

Group I vehicle alone Group II received Carbon tetra chloride alone 

Group III received Carbon tetra chloride + 

Silimarin 100mg/kg 
Group IV received Carbon tetra chloride+ 

HACB 250mg/kg 

R
a

g
h

u
v

e
e

r 
R

o
d

d
a

 e
t 

a
l;
 H

e
p

a
to

p
ro

te
c

ti
v
e

 a
c

ti
v

it
y

 o
f 
C

a
e

sa
lp

in
ia

 b
o

n
d

u
c

e
ll
a

 
 

Covered in Scopus & Embase, Elsevier                                             Int. J. Drug Dev. & Res., July-September 2013, 5 (3): 133-137 

© 2013 Raghuveer Rodda et al, publisher and licensee IYPF. This is an Open Access article which permits unrestricted 

noncommercial use, provided the original work is properly cited. 
 

P
a

g
e

 1
3

6
 



3) Gatac NG. Pharmacognostic study of kernels of 

seeds of Caesalpinia bonducella. J of 

Pharmacog 1984; 35 (1): 45-48. 

4) Gupta CL, Nayar SL. Pharmacognostic study of 

stem of Caesalpinia bonducella, J of Nat Prod 

1959; 24 (5): 56-60. 

5) Gupta RC, Sharma PC, Kapoor LD. 

Pharmacognostic study of leaf of Caesalpinia 

bonducella. J of Ethanopharmacol 1971; 5(8): 

57-58. 

6) Khandelwal KR. Practical Pharmacognosy 

techniques and experiments. New Delhi, Nirali 

Prakashan Publications, 2001, pp 146-149. 

7) Gosh MN. Fundamentals of Experimental 

Pharmacology, 2nd edition. Calcutta, Scientific 

book Agency, 1984, pp 255. 

8) Harish R, Shivanandappa T. Antioxidant activity 

and hepatoprotective potential of Phyllanthus 

niruri. Food Chem 2006; 95 (1): 180–185. 

9) Keffe, Emmet B, Friedman, Lawrence M. Hand 

book of liver disease. Edinburg, Churchill 

Livingstone, 2004, pp 104-123. 

10) Chandana BK, Saxena AK, Sangeeta S, Sharma 

N, Gupta DK, Singh K, Jyotsna S,  Bhadauria M, 

Qazia GN. Hepatoprotective activity of 

Woodfordia fruticosa flowers against carbon 

tetrachloride induced hepatotoxicity. J of 

Ethanopharmacol 2008; 1 (19):  218–224. 

11) Avijeet J, Manish S, Lokesh D, Anurekha J, Rout S 

P, Gupta V B, Krishna K L. Antioxidant and 

hepatoprotective activity of ethanolic and 

aqueous extracts of Momordica dioica Roxb. 

Leaves. J of Ethanopharmacol 2008; 115: 61–66.  

12) Mumoli N, Cei M, Cosimi A. Drug-related 

hepatotoxicity. Nat Eng J of Med 2006; 354 (20): 

2191-2193. 

13) Lalith SR, Jigar B, Jagruti P. Hepatoprotective 

activity of ethanolic extracts of bark of 

Zanthoxylum armatum in CCl4 induced hepatic 

damage in rats. J of Ethanopharmacol 2010; 

127: 777–780. 

14) Arundel C, Lewis JH. Drug induced liver disease 

in 2006. Cur Opin in Gastroenterol 2007; 23 (3): 

244-254. 

 

 

 

 

 

 

 

 

 

 

 

P
a

g
e

 1
3

7
 

F
u

ll L
en

g
th

 O
rig

in
a

l R
esea

rch
 P

a
p

er 

Covered in Scopus & Embase, Elsevier                                             Int. J. Drug Dev. & Res., July-September 2013, 5 (3): 133-137 

© 2013 Raghuveer Rodda et al, publisher and licensee IYPF. This is an Open Access article which permits unrestricted 

noncommercial use, provided the original work is properly cited.

Article History:------------------------ 

Date of Submission: 29-12-2011 

Date of Acceptance: 02-06-2013 

Conflict of Interest: NIL 

Source of Support: NONE 


