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Summary 

Tecomella undulata (Bignoniaceae) is tree species, locally known as 
Rohida, found in Thar Desert regions of northwest and western India. The 
bark obtained from the stem is used as a remedy for syphilis, urinary 
disorders, enlargement of spleen, gonorrhoea, leucoderma and liver 
diseases. The aim of this work is to study the hepatoprotective effect of 
crude Methanolic extract from the bark parts of Tecomella undulata. The 
methanolic extract obtained from bark parts of Tecomella undulata was 
evaluated for hepatoprotective activity in rats by inducing liver damage by 
carbon tetrachloride. The methanolic extract at an oral dose of 200 mg/kg 
exhibited a significant (P < 0.05) protective effect by lowering serum levels 
of glutamic oxaloacetic transaminase, glutamic pyruvic transaminase, 
alkaline phosphatase, total bilirubin and total cholesterol and increasing the 
levels of total protein and albumin levels as compared to silymarin used as a 
positive control. These biochemical observations were supplemented by 
histopathological examination of liver sections. The activity may be a result 
of the presence of flavonoid compounds. Furthermore, the acute toxicity of 
the extracts showed no signs of toxicity up to a dose level of 2000 mg/kg. 
Thus it could be concluded that methanolic extract of Tecomella undulata 
possesses significant hepatoprotective properties. 
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Introduction 

Tecomella undulata is tree species, locally known as Rohida, found in Thar Desert regions 
of northwest and western India and has long been used as a remedy for syphilis, urinary 
disorders, enlargement of spleen, gonorrhea, leucoderma, jaundice and liver diseases (1,2). 
The literature survey reveals that little work has been carried out on this plant. The plant is 
useful as antifungal and anti-termite properties (3), typhoid fever (4), analgesic and anti-
inflammatory (5), antimicrobial activity (6,7), drug has been done against chlorpromazine 
drug in albino rats (8), non-specific spasmolytic action (9), Family Planning and Sex 
DiseaseTreatment in Samahni Valley, Pakistan (10) and a drug that is currently used for 
checking the spread of AIDS (11). Phytochemically the plant had been investigated for 
Chromone glucoside (12), lapachol (13), quinones (16), iridoid glucoside (14,15,16), 
tecomin (17,18), rutin, quercetin, luteolin glucoside (19), tecoside (21) and undulatin (20) 
have been reported from this plant. The present study was undertaken to scientifically 
prove the folklore use of the plant against liver disorders. 

 
Materials and methods 

 

Plant material 
The bark parts of the Tecomella undulata were collected from the rigion of Pavijetpur, 
Gujarat state, India and their identity was conformed by Prof. Vishal Muliya, Department 
of Botany, Christ College, Rajkot and a voucher specimen was deposited.  

 

Preparation of extracts  
The shade dried bark parts of about 500 g were subjected for size reduction to coarse 
powder. The powder was defatted with petroleum ether (60–80 ◦C) and then extracted with 
5 l of 95% methyl alcohol using soxhlet apparatus till exhaustion for about 32 h. The 
methanolic extract was concentrated under vacuum to get the residues. The percentage 
yield of methanolic extract was found to be 17.6 % (w/w). Silymarin was used as a positive 
control at an oral dose of 200 mg/kg (22). All the test suspensions are prepared in vehicle, 
i.e., CMC. 

 

 Animals 
Wistar albino rats of either sex, weighing 200–250 g maintained under standard husbandry 
conditions (temperature 23±2 ◦C, relative humidity 55±10% and 12-h light: 12-h dark 
cycle) were used for all experiments. Animals were allowed to take standard laboratory 
feed and tap water. The experiments were performed after the experimental protocols 
approved by the institutional animal ethics committee, Saurashtra University, Rajkot, 
Gujarat. 

 

Toxicity studies 
Acute toxicity study was performed for methanolic extract according to the acute toxic 
classic method (23). Female albino rats were used for acute toxicity study. The animals 
were kept fasting for overnight providing only water, after which the extracts were 
administered orally at the dose of 300 mg/kg and observed for 14 days. If mortality was 
observed in two out of three animals, then the dose administered was assigned as toxic 
dose. If the mortality was observed in one animal, then the same dose was repeated again 



Pharmacologyonline 3: 674-682 (2008)                                         Rana et al. 

 676

to confirm the toxic dose. If mortality was not observed, the procedure was repeated for 
further higher dose, i.e., 2000 mg/kg. One-tenth of the maximum dose of the extract tested 
for acute toxicity was selected for evaluation of hepatoprotective activity, i.e., 200 mg/kg 
(24). 
 

Carbon tetrachloride-induced hepatotoxicity in rats 
Rats were divided into five groups of six each, control, hepatotoxin, positive control and 
two test groups. The control group received oral vehicle treatment at 0, 24 and 48 h. The 
animals in hepatotoxin-treated group received vehicle at 0 h and at 24 h vehicle followed 
by carbon tetrachloride diluted in liquid paraffin (1:1, i.p.) at a dose of 1.25 ml/kg, while at 
48 h these animals received only vehicle. The test groups have received the first dose of 
extracts at 0 h, second dose of extracts at 24 h, which was followed by a dose of carbon 
tetrachloride and at 48 h the third dose of extracts (25,26). The positive control group has 
received the first dose of silymarin (200 mg/kg) (22) at 0 h, at 24 h the second dose of 
Silymarin followed by a dose of carbon tetrachloride and at 48 h the third dose of 
silymarin. After 72 h blood was collected from all the groups, and allowed to clot for the 
separation of serum. The serum was used for estimation of biochemical parameters. 
Glutamic oxaloacetic transaminase (SGOT) and glutamic pyruvic transaminase (SGPT) are 
estimated by Reitman and Frankel Method (27), alkaline phosphatase (ALKP) by PNPP 
method (28), total bilirubin (TBL) by Jendrassik and Grof method (29), total cholesterol 
(CHL) by CHOD-PAP Method (30), total protein (TPTN) by colour complexation with 
copper ions in an alkali solution (31) and albumin (ALB) was estimated by Bromo Cresol 
Green Method (32). All the determinations were carried out using standard kits (Span 
diagnostic, Surat) using UV spectrophotometer (Shimadzu, UV-1700 Pharmaspectra, 
Japan). 

 

 Histopathological studies 
One animal from each of the treated groups showing maximum activity as indicated by 
improved biochemical parameters was used for this purpose. The animals were sacrificed 
and the abdomen was cut open to remove the liver. The liver was fixed in Bouin’s solution 
(mixture of 75 ml of saturated picric acid, 25 ml of 40% formaldehyde and 5ml of glacial 
acetic acid) for 12 h, then embedded in paraffin using conventional methods (33) and cut 
into 5_m thick sections and stained using haematoxylin–eosin dye and finally mounted in 
di-phenyl xylene. Then the sections were observed under microscope for histopathological 
changes in liver architecture and their photomicrographs were taken. 

 

Statistical analysis 
The mean values ± S.E.M. are calculated for each parameter. For determining the 
significant inter-group difference each parameter was analyzed separately and one-way 
analysis of variance (ANOVA) (34) was carried out and the individual comparisons of the 
group mean values were done using Dunnet’s Procedure (35). 

 

Results 
 

The Methanolic extract did not cause any mortality up to 2000 mg/kg and were considered 
as safe (OECD, 1996). The rats which have received methanolic extract at the dose of 2000 
mg/mg exhibited ptosis. 
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Carbon tetrachloride (CCl4) intoxication in normal rats elevated the levels of SGOT, 
SGPT, ALKP, TBL and CHL, whereas decrease in the levels of TPTN and ALB were 
observed significantly indicating acute hepatocellular damage and biliary obstruction. The 
rats treated with methanolic extract (200 mg/kg) and also silymarin, showed a significant 
decrease in all the elevated SGOT, SGPT, ALKP, TBL and CHL levels and significant 
increase in TPTN and ALB levels (Table 1).  

 

Table.1 Effect of Tecomella undulata on CCl4-induced toxicity in rats 

Group 
 

SGOT 
(IU/I) 

SGPT 
(IU/I) 

ALKP 
(IU/I) 

TB 
(mg/dl) 

TC 
(mg/dl) 

TP 
(mg/dl) 

ALB 
(g/dl) 

Control 289.33 ± 
9.23 

51.5 ± 
2.95 

16.928 ± 
0.36 

1.017 ± 
0.042 

50.416 ± 
0.649 

6.534 ± 
0.079 

4.348 ± 
0.181 

CCL4 389 ± 
19.1 

314.17 ± 
11.71 

31.24 ± 
3.10 

2.156 ± 
0.047 

72.870 ± 
6.154 

6.259  ± 
0.066 

3.880 ± 
0.040 

Sylimarin 309.5  ± 
3.69* 

60.33  ± 
2.10* 

14.86 ± 
0.38* 

0.695  ± 
0.019* 

54.069 ± 
3.704* 

6.571  ± 
0.057** 

4.561  ± 
0.032** 

TME 
100mg/kg 

241.67 ± 
7.013* 

345.33 ± 
3.062** 

18.649 ± 
4.62* 

1.120 ± 
0.0362* 

59.211 ± 
1.818* 

6.284 ± 
0.085 

4.258 ± 
0.083** 

TME 
200mg/kg 

81.0 ± 
4.487* 

297.83 ± 
9.68* 

16.818 ± 
1.831* 

0.941 ± 
0.029* 

56.468 ± 
3.181* 

6.606 ± 
0.110** 

4.457 ± 
0.0533**

F 
calculated

14.896 313.46 6.261 239.38 6.233 4.126 7.556 

Dunnet’s 
value 

112.11 94.54 84.12 1.04 35.70 1.82 0.30 

 

Values are mean±S.E.M.; Ftheoretical = 2.79 (P < 0.05). 
* Significant reduction compared to hepatotoxin (P < 0.05). 
** Significant increase compared to hepatotoxin (P < 0.05). 

 

 

 

Histopathological examination of liver sections of control group showed normal cellular 
architecture with distinct hepatic cells, sinusoidal spaces and a central vein (Fig. 1). 
Disarrangement of normal hepatic cells with intense centrilobular necrosis and 
vacuolization of periportal vein are observed in CCl4-intoxicated liver (Fig. 2). The liver 
sections of the rat treated with methanolic extract (200 mg/kg) and intoxicated with CCl4 
(Fig. 4), showed less vacuole formation and absence of necrosis and overall no visible 
changes observed as compared to silymarin (Fig. 3), supplementing the protective effect of 
the extract. Though the less visible changes are observed (Fig. 5) in the sections of the rats 
treated with methanolic extract (100 mg/kg) and intoxicated with CCl4, their intensity was 
less compared to methanolic extract (200 mg/kg) treated rat sections. 
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Fig.1. Normal rat liver section, 400×, haematoxylin–eosin stain. Liver section of the rat 
showing normal cellular architecture with distinct hepatic cells, sinusoidal spaces and 
central vein. CV: central vein; HC: hepatocyte; SS: sinusoidal space; VC: vacuole. 
 

                         

Fig.2. Liver section of rat intoxicated with CCl4, 400×, haematoxylin–eosin stain. Liver 
section of the rat showing disarrangement and degeneration of normal hepatic cells with 
with lobular necrosis, vacuol formation and fatty change. CV: central vein; HC: 
hepatocyte; SS: sinusoidal space; VC: vacuole. 
 

 
 
Fig.3. Liver section of rat treated with silymarin and intoxicated with CCl4. 400×, 
haematoxylin–eosin stain. Liver section of the rat shows less vacuole formation, reduced 
sinusoidal space and less fatty change compared to hepatotoxin. CV: central vein; HC: 
hepatocyte; SS: sinusoidal space; VC: vacuole. 
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Fig.4. Liver section of rat treated with TME 100 mg/kg and intoxicated with CCl4, 400×, 
haematoxylin–eosin stain. Liver section of the rat shows less degeneration of hepatocyte, 
less vacuoles, disarrangement and fatty change compared to hepatotoxin. CV: central vein; 
HC: hepatocyte; SS: sinusoidal space; VC: vacuole. 
 

        
 
Fig.5. Liver section of rat treated with TME 200mg/kg and intoxicated with CCl4, 400×, 
haematoxylin–eosin stain. Liver section of the rat shows regeneration of hepatocyte, less 
vacuoles, disarrangement and fatty change compared to hepatotoxin. CV: central vein; HC: 
hepatocyte; SS: sinusoidal space; VC: vacuole. 

 

Discussion 

 
In Indian system of medicine certain herbs are claimed to provide relief against liver 
disorders. The claimed therapeutic reputation has to be verified in a scientific manner. In 
the present study one such drug Tecomella undulata was taken for the study. The 
methanolic extract of Tecomella undulata possesses significant (P < 0.05) hepatoprotective 
effect in the CCl4 model of intoxication in rats. Our investigation on the extracts showed 
the presence of triterpenoids and flavonoids in the methanolic extract. According to these 
results, it maybe hypothesized that flavonoids, which are present in the methanolic extract, 
could be considered responsible for the hepatoprotective activity. 
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The hepatotoxicity of CCl4 has been reported to be due to the formation of the highly 
reactive trichloro free radical, which attacks polyunsaturated fatty acids. It produces 
Hepatotoxicity by altering liver microsomal membranes in experimental animals (36). The 
effect of CCl4 is generally observed after 24 h of its administration. Hence the withdrawal 
of the blood for biochemical parameters should be carried out only after 24 h of CCl4 
intoxication. From Table 1 it is evident that the methanolic extract was able to reduce all 
the elevated biochemical parameters due to the hepatotoxin intoxication. The levels of total 
proteins and albumin were reduced due to the hepatotoxin intoxication. The reduction is 
attributed to the damage produced and localized in the endoplasmic reticulum which 
results in the loss of P450 leading to its functional failure with a decrease in protein 
synthesis and accumulation of triglycerides. Intoxication with CCl4 also resulted in 
inhibition of synthesis of the bile acids from cholesterol which is synthesized in liver or 
derived from plasma lipids, leading to increase in cholesterol levels. Suppression of 
cholesterol levels suggests the inhibition of the synthesis of bile acids from cholesterol is 
reversed by the extract. Reduction in the levels of SGOT and SGPT towards the normal 
value is an indication of stabilization of plasma membrane as well as repair of hepatic 
tissue damages caused by CCl4. Reduction of ALKP levels with concurrent depletion of 
raised bilirubin level suggests the stability of the biliary function during injury with CCl4. 
The raise in protein and albumin levels suggests the stabilization of endoplasmic reticulum 
leading to protein synthesis. The protective effect exhibited by the methanolic extract is 
similar to silymarin treatment. The methanolic extract (100 mg/kg) was not able to reduce 
the elevated parameters caused by CCl4 intoxication except the CHL. Similarly, an 
increase in the levels of ALB was observed with methanolic extract (100 mg/kg). 

 

Histological examination of the liver sections reveals that the normal liver architecture was 
disturbed by hepatotoxin intoxication. In the sections obtained from the rats treated with 
methanolic extract (200mg/kg) and intoxicated with hepatotoxin, the normal cellular 
architecture was retained as compared to silymarin, there by confirming the protective 
effect of the extract. Although the less visible changes are observed in the sections of the 
rats treated with methanolic extract (100 mg/kg) and intoxicated with CCl4, the intensity 
was less compared to methanolic extract (200 mg/kg) treated rat sections. 

 

It can be concluded from this investigation that, among the methanolic extracts (100 and 
200 mg/kg) tested, the methanolic extract (200 mg/kg) of the bark parts of Tecomella 
undulata possess hepatoprotective activity against CCl4 intoxication in rats. Our further 
detailed studies may, however, confirm the utility profile of this drug. 

 

Acknowledgement 
Authors are thankful to the Head, Department of Pharmaceutical Sciences, Saurashtra 
University, Rajkot, Gujarat, India, for providing necessary facilities. 

 

References 
 

1. Kirtikar KR, Basu BD. Indian Medicinal Plants, 2nd ed. vol. III, International Book 
Distributors, Dehradun, 2005:1841-1842. 



Pharmacologyonline 3: 674-682 (2008)                                         Rana et al. 

 681

2. Sheth AK, Mitaliya KD. The Herbs of Ayurveda. 1st ed, vol I-IV, Hi scan pvt ltd, 2005; 
III:1096.  

3. Singh P, Prakash L, Joshi KC. Lapachol and other constituents from the bignoniaceae. 
Phytochemistry April 1972; 11(4):1498.  

4. Dushyent G, Bohra A. Toxic effects of various plant part extracts on the causal 
organism of typhoid fever. Curr. Sci 2000; 78:780–781. 

5. Ahmad F, Khan RA, Rasheed S. Preliminary screening of methanolic extracts of 
Celastrus paniculatus and Tecomella undulata for analgesic and anti-inflammatory 
activities. J Ethnopharmacol 1994 May; 42(3):193-8. 

6. Thanawala PR, Jolly CI. Pharmacognostical, phytochemical and antimicrobial studies 
on stem bark of Tecomella undulata Seem. Ancient Science of Life 1993; 12( 3,4):414-
419. 

7. Parekh J, Jadeja D, Chanda S. Efficacy of Aqueous and Methanol Extracts of Some 
Medicinal Plants for Potential Antibacterial Activity. Turkish Journal of Biology  
2005; 29:203-210. 

8. Pandey VN. Evaluation of effects of indigenous drugs - kutaki (Picrorrhiza kurrooa), 
kakamachi (Solanum nigrum Linn), karani (Cichorium intybus Linn) and rohitaka 
(Tecomella undulata G.Don Seem) against experimentally induced chlorpromazine 
damage in albino rats. Journal of Research in Ayurveda and Siddha 1980; 1(1):77-105.  

9. Bhattacharya SK, Lal R, Pandey VB, Das PK. Preliminary pharmacological 
investigation on the glycosides of Tecomella undulata. J. Rese. Indian. Med. 1971; 
vol.VI (4):226-227. 

10. Muhammad IC, Khan MA, Amin US. Plants Used for Family Planning and Sex 
DiseaseTreatment in Samahni Valley, (Pakistan), Laboratory of Ethnobotany and Plant 
Taxonomy 2001-2003. 

11. Azam MM. Anti-HIV agents and other compounds from Tecomella undulata. Orient. J. 
Chem. 1999; 15:375–377. 

12. Gujral VK, Gupta SR, Verma KS. A New chromone glucoside from Tecomella 
undulata. Phytochemistry 1979; 18:181-182.  

13. Joshi KC, Prakash L, Singh LB. Lapachol and other constituents from the bignoniaceae  
Phytochemistry 1972; 11(4):1498.  

14. Joshi KC, Prakash L, Singh L B. 6-O-veratryl catalposide: A new iridoid glucoside 
from Tecomella undulata. Phytochemistry 1975; 14(5,6):1441-1442.  

15. Joshi KC, Singh LB. Quinonoid and other constituents from the heartwood of 
Tecomella undulata. Phytochemistry 1974; 13:663-664.  

16. Joshi KC, Singh LB. Chemical examination of Tecomella undulata (G. Don) Seem, 
Current Science 1977; 46:145-146.  

17. Pandey VB, Dasgupta B. A new ester glucoside from the bark of Tecomella undulata. 
Cellular and Molecular Life Sciences 1970 Nov 15; 26(11):1187-8. 

18. Pandey VB, Dasgupta B. Flavones from Leaves of Tecomella undulata (Bignoniaceae). 
J. Indian Chem. Soc. 1971; 48 (10):937.  

19. Taneja SC, Bhatnagar RP, Tiwari HP. Flavones from Leaves of Tecomella undulata 
(Bignoniaceae). Indian J. Chem. 1975; 13:427.  



Pharmacologyonline 3: 674-682 (2008)                                         Rana et al. 

 682

20. Verma KS, Jain AK, Gupta SR. Structure of Undulatin: A New Iridoid Glucoside from 
Tecomella undulata. Planta Medica 1986 oct; 52(5):359-62.  

21. Verma KS, Sood GR, Gupta SR, Gujral VK. Structure and configuration of tecoside: a 
new iridoid glucoside from Tecomella undulata. J. Chem. Soc. Perkin Trans I. 1979; 
10: 2473-2477. 

22. Morazzoni P, Bombardelli E. Silybum marianum. Fitoterapia. 1995; LXIV: 39–42. 

23. OECD. OECD Guidelines for the Testing of Chemicals. Test no. 423: Acute Oral 
Toxicity—Acute Toxic Class Method. 1996. 

24. Handa S, Anupama S. Hepatoprotective activity of andrographolide from 
Andrographis paniculata against carbon tetrachloride. Indian Journal of Medical 
Research 1990; 92: 276. 

25. Kurma SR, Mishra SH. Screening of anti-inflammatory and hepatoprotective activities 
of alantolactone isolated from the roots of Inula racemosa. Indian Drugs 1997; 34: 
571–575. 

26. Sureshkumar SV, Mishra SH. Hepatoprotective effect of extracts from Pergularia 
daemia  Forsk. Journal of Ethnopharmacology 2006; 107:164–168. 

27. Reitman S, Frankel AS. A colorimetric method for the determination of Serum 
glutamate oxaloacetate and glutamate transaminase. Journal of Clinical Pathology 
1957; 7:322. 

28. MacComb RB, Bowers GN. Alkaline phosphatase activity in serum. Clinical 
Chemistry 1972; 18:97. 

29. Jendrassik L, Grof P. Simplified photometric methods for the determination of blood 
bilirubin. Biochemische Zeitschrift 1938; 297: 81–89. 

30. Richmond W. Preperation and properities of a cholesterol oxidase nocardia species and 
its application to the enzymatic assay of total cholesterol in serum. Clinical Chemistry 
1973; 19:1350–1356. 

31. Peters T. Proposals for standardisation of total protein assays. Clinical Chemistry 1968; 
14:1147–1159. 

32. Webster D. Interaction of bromocresol green with isolated serum globulin fractions. 
Clinica Chimica Acta 1974; 53:109–115. 

33. Galighor AE, Kozloff EN. Essentials of practical micro technique, 2nd ed. Lea and 
Febiger, New York. 1976:210. 

34. Dunnet CW. New tables for multiple comparisons with a control. Biometrics 1964; 
20:482. 

35. Gennaro AR. Remington: The Science and Practice of Pharmacy, 19th ed. vol. I, Mack 
Publishing Company, Easton, PA. 1995:11. 

36. Ashok SK, Somayaji SN, Bairy KL. Hepatoprotective effects of Ginkgo biloba against 
carbon tetrachloride induced hepatic injury in rats. Indian Journal of Pharmacology 
2001; 33:260–266. 


