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Summary 

The methanol extract of the dried roots of Heliotropium indicum Linn. (Boraginaceae) was 
investigated for its possible antinociceptive, cytotoxic and diuretic activities in animal 
models. The extract produced significant writhing inhibition in acetic acid-induced writhing 
in mice at the oral doses of 250 and 500 mg/kg body weight (P<0.001) comparable to the 
standard drug diclofenac sodium at the dose of 25 mg/kg of body weight (P<0.001). The 
crude extract produced the most prominent cytotoxic activity against brine shrimp Artemia 
salina (LC50

 = 47.86 µg/ml and LC90 =75.85 µg/ml). Moreover, Diuretic activity was proved 
by the electrolyte loss ratio (Na+/K+ excretion ratio was 1.38 and 1.45 at the doses of 200 
and 400 mg/kg respectively) as that of the standard diuretic furosemide (1.37).  The obtained 
results provide a support for the use of this plant in traditional medicine and its further 
investigation. 
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Introduction 

Heliotropium indicum Linn. (Family: Boraginaceae) locally known as ‘Hatishur’, is a small 
annual or perennial herb distributed throughout Bangladesh, India, Srilanka, Nepal, Thailand, 
Tropical Asia, Africa and Philippines. Its stem and roots are covered with a fine hairy layer, 
and its flowers are small and grow in clusters which curve in on themselves at the tips. [1]   
The plant is traditionally used in wound healing, bone fracture, antidote to poisoning, 
febrifuge, secretagogue stimulation and cure eye infections. [2-6] In Senegal the roots powder 
is applied to dermatitis and especially to suppurating eczema and impetigo in children.[7] In 
Ivory Coast the dried roots powder is taken up by the nose as decongestant in colds and 
sinusitis.[8] A number of research works have been performed to evaluate its biological 
activities as anti-inflammatory activities [9], gastroprotective activities [4], anti-tumour activity 
[10] and wound healing properties [11].  A few number of chemical investigations have been 
performed on this plant, as for example, pyrrolizidine alkaloids were isolated by Hartman and 
Ober [12] and Schoental[13]. Other chemical compounds for example Indicine-N-Oxide, 
Tannins, Saponins and Heliotrine were also isolated from this plant [6, 10]. In view of this 
evidence from the existing information show that this plant also may possess some other 
important biological activities. The present study was carried out to evaluate the 
antinociceptive, cytotoxic and diuretic activities of the methanolic extract of the roots of  
Heliotropium indicum Linn. 
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Materials and Methods 

Plant material collection and extraction  

The aerial parts of Heliotropium indicum Linn. were collected from Naogaon District, 
Bangladesh in June 2008, and were taxonomically identified at the Bangladesh National 
Herbarium, Dhaka. About 400 g of powdered sample were taken in a clean, flat-bottomed 
glass container and soaked in 1,300 ml of 80% ethanol. The container with its contents was 
sealed and kept for a period of 7 days accompanying occasional shaking and stirring. The 
whole mixture then underwent a coarse filtration by a piece of cotton followed by a filtration 
through Whatmann filter paper no. grade 1 and the filtrate thus obtained was concentrated 
using a rotary evaporator (Bibby RE200, Sterilin Ltd., U.K.) to get the crude extract. 

Drugs 
Diclofenac (Square Pharmaceuticals Ltd, Bangladesh), Furosemide (Square Pharmaceuticals 
Ltd, Bangladesh). 
 
Preliminary phytochemical analysis 
The crude extracts were subjected to preliminary phytochemical screening for the detection 
of major chemical groups. In each test 10% (w/v) solution of the extract in ethanol was used 
unless otherwise mentioned in individual test1 

 
Tests for reducing sugar 
Benedict’s test: 0.5 ml of the extract was placed in a test tube and then 5 ml Benedict’s 
solution was added to it, boiled for 5 min and allowed to cool spontaneously. 
Fehling’s Test (Standard Test): 2 ml of the extract was added in 1 ml of a mixture of equal 
volumes of Fehling’s solutions A and B, and was boiled for few min. 
Combined Reducing Sugar test: 1 ml of the extract was boiled with 2 ml of diluted 
hydrochloric acid for 5 min. After cooling the mixture was neutralized with sodium 
hydroxide solution and then Fehling’s test was performed as described above. 
 
Tests for tannins 
Ferric Chloride Test: 5 ml of the extract was placed in a test tube and then 1 ml of 5% Ferric 
chloride solution was added to it.  
Potassium dichromate test: 5 ml of the extract was placed in a test tube and then 1 ml of 10% 
potassium dichromate solution was added. 
 

Test for flavonoids 
A few drops of concentrated hydrochloric were added to 5 ml of the extract. 
 
Test for saponins 
1 ml of the extract was placed in a graduated cylinder and was diluted to 20 ml with distilled 
water and shaken gently for 15 min. 
 
Test for gums 
5 ml of the extract was placed in a test tube and then Molish’s reagent and sulphuric acid 
were added to it. 
 

Tests for steroids 
Libermann-Burchard test: 1 ml of the extract was placed in a test tube and then 2 ml 
Libermann-Burchard reagent was added to it. 
Sulphuric acid test: 1 ml of the extract was placed in a test tube and 1 ml sulphuric acid was 
added to it. 
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Tests for alkaloids 
Mayer’s test: 2 ml of the extract and 0.2 ml of dilute hydrochloric acid were taken in a test 
tube and 1 ml of Mayer’s reagent was added to it. 
Dragendroff’s test: 2 ml of the extract and 0.2 ml of dilute hydrochloric acid were placed in a 
test tube and then 1 ml Dragendroff’s reagent was added. 
Wagner’s test: 2 ml of the extract and 0.2 ml of dilute hydrochloric acid were placed in a test 
tube. Then 1 ml of iodine solution (Wagner’s reagent) was added. 
Hager’s test: 2 ml solution of the extract and 0.2 ml of dilute hydrochloric acid were placed in 
a test tube. Then 1 ml of picric acid solution (Hager’s reagent) was added. 
 
Animals 
Young Swiss-albino mice of either sex, weighing 20 - 25 g, purchased from the Animal 
Research Branch of the International Centre for Diarrhoeal Disease and Research, 
Bangladesh (ICDDR, B) were used for the test. The animals were kept at animal house 
(Pharmacy Discipline, Khulna University) for adaptation after their purchase under standard 
laboratory conditions (relative humidity 55 - 65%, room temperature 25.0 ± 2.0°C and 12 h 
light-dark cycle) and fed with standard diets (ICDDR, B formulated) and had free access to 
tap water. The experimental met the national guidelines on the proper care and use of 
animals. The Institutional Animal Ethics Committee (IAEC) approved the experimental 
protocol. 
 
Pharmacological studies  
 
Antinociceptive activity 
Antinociceptive activity of the crude extract was tested using the model of acetic acid-
induced writhing in mice. [14, 15] The experimental animals were randomly divided into four 
groups, each consisting of ten animals. Group I was treated as ‘control group’ which received 
1% (v/v) Tween-80 in water at the dose of 10 ml/kg of body weight; group II was treated as 
‘positive control’ and was given the standard drug diclofenac sodium at dose of 25 mg/kg of 
body weight; group III and group IV were test groups and were treated with the extracts at 
dose of 250 and 500 mg/kg of body weight respectively. Control vehicle, standard drug and 
extracts were administered orally, 30 min prior to acetic acid (0.7%) injection. Then after an 
interval of 15 min, the number of writhes (squirms) was counted for 5 min. 
 

Cytotoxicity test 
The brine shrimps used for cytotoxicity test were obtained by hatching 5 mg of eggs of 
Artemia salina in natural seawater after incubation at about 29°C for 48h. The larvae 
(nauplii) were allowed another 48 h in seawater to ensure survival and maturity before use. 
Five doses of plant extract (10, 20, 40, 80 and 160 µg/ml) in 5% DMSO and/or seawater were 
tested. Each extract preparation was dispensed into clean test tubes in 10 ml volumes and 
tested in duplicates. The concentration of DMSO in the vials was kept below 10 µl/ml. For 
control, same procedure was followed except test samples. After marking the test tubes 
properly, 10 living shrimps were added to each of the 20 vials with the help of a Pasteur 
pipette. [16] The test tube containing the sample and control were then incubated at 29°C for 
24 h in a water bath, after which each tube was examined and the surviving nauplii counted. 
From this, the percentage of mortality was calculated at each concentration. 
 

Diuretic activity 
Diuretic activity of the extract was investigated using the method as described by Lipschitz et 
al. [17] .The test animals were randomly chosen and divided into five groups having ten mice 
in each. Twenty-four hours prior to the experiment, the test animals were placed in to 
metabolic cages with the withdrawal of food and water. Group-1 or the control group 
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received vehicle (1% Tween 80 in water) at a dose of 10 ml/kg body weight orally. Group-2 
was provided with urea solution at a dose of 500 mg/kg. Group-3 was provided with standard 
diuretic drug furosemide at a dose of 0.5 mg/kg.Group-4 and group-5, the test groups were 
treated with the methanol extract of MP at the doses of 200 and 400 mg/kg respectively. 
From the graduated urine chamber of metabolic cage, the urinary output of each group was 
recorded 5 h after the above treatments. Collected urine was centrifuged and then estimated 
for sodium and potassium by using digital flame photometer (Elico Pvt. Ltd., model CL 
22D). Chloride was estimated by the Schales and Schales method reproduced by Godkar. [18]  
 

Results 

Preliminary phytochemical analysis 
Results of different chemical tests on the methanol extract of Heliotropium indicum Linn. 
showed the presence of alkaloids, steroids, flavonoids, saponins and tannins 

Table 1. Phytochemical properties of Heliotropium indicum Linn. crude roots extract 
 

Compound Alkaloids Glycosides Steroids Gums Flavonoids Saponins Reducing 
sugars Tannins 

Observation +ve -ve + ve - ve + ve + ve - ve +ve 

Key:  +ve = Presence -ve = Absence 

Antinociceptive activity 
Table 2 showed the effect of the methanol extract of Heliotropium indicum Linn. on acetic 
acid-induced writhing in mice. At dose of 250 and 500 mg/kg of body weight, the extract 
produced about 34.76% and 64.67% writhing inhibition in test animals, respectively. The 
results were statistically significant (P < 0.001) and were comparable to the standard drug 
diclofenac sodium, which showed about 66.67% writhing inhibition at the dose of 25 mg/kg 
(P < 0.001). 

Table 2. Effects of Heliotropium indicum Linn.  crude roots extract on writhing effect on 
acetic acid induced mice 

Treatment Dose 
(mg/kg) Mean writhing % 

Inhibition SD P value (One 
way Anova)* 

Experimental control 
(1% Tween80) 10 19.2.0 + 0.73 - 1.94 - 

Positive control 
(Diclofenac sodium) 25 4.3 + 1.145 66.67 8.14 P<0.001 

Test sample 1 250 18.7 + 1.21 34.76 2.77 P<0.001 

Test sample 2 500 17.1 + 0.94 64.67 2.71 P<0.001 
Key: *- (VassarStats, 2009); Test sample- Heliotropium indicum Linn. Crude Extract. 30 
minutes after treatment, 0.7% acetic acid was injected i.p. 10 minutes after injection writhing 
responses was recorded for 10 minutes. N=5 (No. of mice) 
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Cytotoxic activity 
In brine shrimp lethality bioassay (Table 3), the extract showed lethality against the brine 
shrimp nauplii. It showed different mortality rate at different concentrations. From the plot of 
percent mortality versus log concentration on the graph paper LC50 and LC90 were deduced 
(LC50: 47.86 µg/ml; LC90: 75.85 µg/ml) (Table 3). 
 

Table 3: Brine shrimp lethality bioassay of Heliotropium indicum Linn. roots extract 

No. of alive shrimp 
Test sample 

Conc. 

(µg/ml) Test 1 Test 2 Average 
% mortality 

LC50 

(µg/ml) 

LC90 

(µg/ml) 

5 10 8 9 10 

10 9 8 8.5 15 

20 7 7 7 30 

40 5 4 4.5 35 

80 0 0 0 100 

Methanolic 

extract 

160 0 0 0 100 

47.86 75.85 

 
 
Diuretic activity 
The effect of the methanolic extract of Heliotropium indicum Linn. on the urination of mice 
was observed for 5 h which revealed that the extract has a marked diuretic effect in the test 
animals. This was comparable to that of standard drug furosemide and diuretic agent urea. 
Electrolyte loss showed similar ratio (Na+/K+ excretion ratio was 1.38 and 1.45 at the doses 
of 200 and 400 mg/kg respectively) as that of the loop diuretic furosemide (1.37) (Table 4). 
 
 
Table 4. Effect of methanolic extract of Heliotropium indicum Linn. on urine excretion 
parameters in mice 
 

Dose Volume of Concentrations of ions (m.eq.l-1)   
       

Treatment  b       
       
 (mg/kg; p.o.) urine (ml)   
   

N
a + K+ Cl¯ Na+ /K+ 

Group-1(Control) - 2.43 ± 0.07 76.67 ± 1.24 48.75 ± 1.18 76.55 ± 1.24 1.42 

Group-2(Urea) 500 
3.74 ± 0.08     113.66 ± 
1.35** 76.56 ± 1.27** 87.72 ± 1.38* 1.38 

Group-3(Furosemide) 0.5 
4.15 ± 0.14     122.87 ± 
1.74** 85.46 ± 1.67** 92.36 ± 1.49* 1.37 

Group-4(HI) 200 4.25 ± 0.08 118.51 ± 1.19** 79.35 ± 1.86** 91.74 ± 1.68* 1.38 
Group-5(HI) 400 4.86 ± 0.04 132.74 ± 1.62** 92.24 ± 1.69** 97.60 ± 1.86* 1.45 
 
 
ME: Methanolic extract of HI-Heliotropium indicum Linn.; Values are expressed as mean ± 
SEM (Number of animals, n = 10); *indicates P<0.01, **indicates P<0.001 vs. control; 
bCollected for 5 hours after treatment. 
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Discussion 

 
Antinociceptive activity of the methanol extract of Heliotropium indicum Linn. was tested by 
acetic acid-induced writhing model in mice. Acetic acid-induced writhing model represents 
pain sensation by triggering localized inflammatory response. Acetic acid, which is used to 
induce writhing, causes algesia by liberation of endogenous substances, which in turn excite 
the pain nerve endings. [19] Increased levels of PGE2 and PGF2α in the peritoneal fluid have 
been reported to be responsible for pain sensation caused by intraperitoneal administration of 
acetic acid. [20, 21] The extract produced significant writhing inhibition comparable to the 
standard drug diclofenac sodium (Table 2). The chemical compounds present in the plant 
extract may be responsible for the obtained antinociceptive activity. Based on this result it 
can be concluded that the ethanol extract of Heliotropium indicum Linn. might possess 
antinociceptive activity. 
The cytotoxic activity of the methanol extract of Heliotropium indicum Linn. was tested by 
using brine shrimp lethality bioassay. It is a recent development in the bioassay for the 
bioactive compounds. Brine shrimp lethality bioassay indicates cytotoxicity as well as a wide 
range of pharmacological activities such as antimicrobial, pesticidal, antitumor, etc. [22] The 
extract was found to show potent activity against the brine shrimp nauplii. Therefore the 
positive response obtained in this assay suggests that the extract may contain antitumor, 
antibacterial or pesticidal compounds. 
Diuretic activity may be very useful in a number of conditions like hypertension, 
hypercalciuria, cirrhosis of liver. Furosemide, used as the standard drug in this experiment 
belongs to the loop or high-ceiling diuretics, which act by inhibiting Na+/ K+/Cl- co-transport 
of the luminal membrane in the ascending limb of the loop of Henle and have the highest 
efficacy in mobilizing Na+ and Cl- from the body. The extract was able to increase the 
volume of urine with statistical significance along with a considerable Na+ and Cl- load 
which was comparable to that of furosemide. The diuretic action of the extract may be due to 
its action on the kidney. The extract may also contain a high proportion of osmotically active 
compounds or their metabolites that lead to an increased urine volume. Further studies may 
be carried out to identify whether these actions are associated with the same agent or a 
number of agents that are responsible for such activities. 
 

Conclusion 
Finally, it can be concluded from the study that the antinociceptive, cytotoxic and diuretic 
effects of the methanolic roots extract of Heliotropium indicum Linn. may be presence of 
different chemical compounds which works through the specific and non-specific 
mechanisms. However, extensive studies are needed to evaluate the precise mechanism(s), 
active principles, and the safety profile of the plant as a remedy for different therapeutical 
conditions.    

Acknowledgements 

The authors are thankful to Prof. Dr. Samir Kumar Sadhu, Head, Pharmacy Discipline, 
Khulna University; Ahmed Ayedur Rahman, Assistant professor, Pharmacy Discipline, 
Khulna University; Dr. Mahiuddin Alamgir, Research Scientist, National Measurement 
institute (NMI), Australia for their encouragement during the research time. All the 
informants of the study area are cordially acknowledged for their valuable cooperation.    

 



Pharmacologyonline 1: 185-192 (2011)                                        Rahman et al.       

 191

References 

1. Ghani A. Medicinal Plants of Bangladesh-Chemical constituents and uses. 2nd Ed. The 
Asiatic Society of Bangadesh: Dhaka; 2003, pp. 1-17, 215. 

2. Togola A, Diallo D, Dembélé S, Barsett H, Paulsen BS. Ethnopharmacological survey 
of different uses of seven medicinal plants from Mali, (West Africa) in the regions 
Doila, Kolkani and Siby. J Ethnobiol Ethnomed. 2005; 1(1): 1-7. 

3. Adelaja AA, Ayoola MD, Otulana JO, Akinola OB, Olayiwola A, Ejiwunmi AB. 
Evaluation of the Histo-Gastroprotective and Antimicrobial activities of Heliotropium 
indicum Linn (Boraginaceae). Malaysian J Med Sci. 2008; 15(3): 22-30.  

4. Adelaja AA, Ayoola MD, Otulana JO, Akinola OB, Olayiwola A, Ejiwunmi AB. 
Morphological gastroprotective effects of Heliotropiun indicum on gastric ulcerated 
mucosa. Pak J Pathol. 2006; 17(2):60-64.  

5. Ayyanar M, Ignacimuthu S. Herbal medicines for wound healing among tribal people 
in Southern India: Ethnobotanical and Scientific evidences. Int. J. App. Res. Nat. 
Prod. 2009; 2(3): 29-42.  

6.  Nawaz AH, Hossain M, Karim M, Khan M, Jahan R, Rahmatullah M. An 
ethnobotanical survey of Rajshahi district in Rajshahi division, Bangladesh. Am. 
Eurasian J. Sustain. Agric. 2009; 3(2): 143-50.  

7. Burkill HM. The useful plants of West Tropical Africa. 2nd Ed. Royal Botanic 
Gardens, Kew; 1985, 1: pp85-87.    

8. Unny R, Chauhan AK, Joshi YC, Dobhal MP, Gupta RS. A review on potentiality of 
medicinal plants as the source of new contraceptive principles. Phytomed. 2003; 
10:233-260.  

9. Srinivas K, Rao MEB, Rao SS. Anti-inflammatory activity of   Heliotropiun indicum 
Linn. and Leucas aspera Spereng. In albino rats. Indian J. Pharmacol. 2000; 32: 37-
38.  

10. Kugelman M, Lui W-C, Axelord M, McBridge Tj, Rao KV. Indicine-N-oxide: the 
anti-tumour principle of Heliotropiun indicum. Lloydia. 1976; 39:125-128.  

11. Reddy JS, Rao PR, Reddy MS. Wound healing effects of Heliotropiun indicum, 
Plumbago zeylanicum and Acalypha indica in rats. J Ethnopharmacol. 2002; 79: 249-
251.  

12. Hartmann T, Ober D. Biosynthesis and metabolism of pyrrolizidine alkaloids in plants 
and specialized insect herbivores.  Topics in Current Chem. 2000; 209: 208-239.  

13. Schoental R. Toxicology and carcinogenic action of pyrrolizidine alkaloids. Cancer 
Res. 1968; 28:2237-46. 

14. Ahmed F, Al Mamun AH, Shahid IZ, Rahman AA, Sadhu SK. Antinociceptive, 
antidiarrhoeal and cytotoxic activity of Aegiceras corniculatum. Orient Pharm Exp 
Med. 2007; 7:191-196.  



Pharmacologyonline 1: 185-192 (2011)                                        Rahman et al.       

 192

15. Roome T, Dar A, Naqvi S, Ali S, Choudhary MI. A study on antioxidant, free radical 
scavenging, anti-inflammatory and hepatoprotective actions of Aegiceras 
corniculatum (stem) extracts. J Ethnopharmacol. 2008; 118: 514-521.  

16. Meyer BN, Ferrigni NR, Putnam JB, Jacobsen LB, Nichols DE, McLaughlin JL. 
Brine shrimp: a convenient general bioassay for active plant constituents. Planta Med. 
1982; 45: 31-34. 

17.  Lipschitz WL, Hadidian Z, Kerpesar A. Bioassay of diuretics. J Pharmacol Exp 
Therap.1943; 79: 97-110. 

18. Godkar PB. Text Book of medical laboratory technology. Bhalani Publishing House, 
Mumbai. 1994; pp: 77-79. 

19. Taesotikul T, Panthong A, Kanjanapothi D, Verpoorte R, Scheffer JJC. Anti-
inflammatory, antipyretic and antinociceptive activities of Tabernaemontana 
pandacaqui Poir. J Ethnopharmacol. 2003; 84: 31-33.  

20. Derardt R, Jougney S, Delevalcee F, Falhout M. Release of prostaglandins E and F in 
an algogenic reaction and its inhibition. Eur J Pharmacol. 1980; 51: 17-24.  

21. Bose U, Gunasekaran K, Bala V, Rahman AA. Evaluation of phytochemical and 
pharmacological properties of Dillenia indica Linn. roots. J Pharmacol Toxicol. 2010; 
5:222-228.  

22. Anderson JE, Chang CJ, McLaughlin JL. Bioactive components of Allamanda 
schottii. J Nat Prod. 1988; 51: 307-308. 
 

 


