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ABSTRACT
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This study describes the preliminary phytochemical and pharmacological investigations on Ixora

cuneifolia, which is an unexplored medicinal plant belonging to the family of Rubiaceae, widely

distributed in hilly forests of Bangladesh. The present study protocol was undertaken to evaluate

anthelmintic, antidiarrheal, thrombolytic, and antioxidant properties with phytochemical

screening of methanolic extract of I. cuneifolia for the first time in Bangladesh.Anthelmintic

property was tested by using Perthima posthuma. Thrombolytic test used streptokinase enzyme

as the standard, and antioxidant property was calculated as Gallic acid equivalent (GAE).

Finally, antidiarrheal activity was tested by following castor oil induced method with Swiss

albino mice as experimental animals. The phytochemical screening revealed the presence of

alkaloids, glycosides, saponins, carbohydrates, phytosterols, protein, and terpenes in the crude

methanolic extract. I. cuneifolia showed significant antidiarrheal activity at 200 mg/kg dose

following castor oil induced method and anthelminthic assay yielded positive results at 60 mg/ml

and 80 mg/ml concentration. In thrombolytic assay, the plant extract showed significant

thrombolytic activity (33.03%, p<0.05). Total phenolic content determination as an antioxidant

activity confirmed that, the plant extract possesses moderate antioxidant activity. The current

study data confirmed that methanolic extract of I. cuneifolia possesses remarkable anthelmintic,

thrombolytic, antioxidant, and antidiarrheal activity.
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1. INTRODUCTION
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The genus Ixora is widely found in tropical and subtropical regions of Asia and other parts of the

world. Ethnic groups of different region of Asia, Europe and Africa used leaves, flowers, roots,

stem and fruits of this plant for different purpose [1-8]. Many chemical compounds were isolated

from various plant part of different species they found to have different pharmacological effect

[8]. Ixora cuneifolia is an unexplored medicinal plant belonging to the family of Rubiaceae,

which is an evergreen shrub, widely distributed in Chittagong and Sylhet of Bangladesh. It is

locally called kha muchya or kayah museya (Marma). The leaves of the plant is 15-20 cm long,

elliptical lanceolate, oblanoceate, shortly acuminate and the flowers are rather small, white, in

short peduncled, sub-sessile cymes. This plant is one of the rarest one for studied. Very few

studies were carried out on this plant species but many plant of this species is still out of focus

[9-10]. A current report was demonstrated on this plant, the leaf of this plant is used in Indo-

China to manage fever [11].

Thus, the present study intended to evaluate anthelmintic, antidiarrheal, thrombolytic,

antioxidant properties and also to find the existence of phytochemicals in the methanolic extract

of I. cuneifolia whole plant for the first time.

2. MATERIALS AND METHODS

2.1 Chemicals

Loperamide, Acetyl salicylic acid, and Lyophilized S-Kinase™ (streptokinase) vial (1500000

IU) was purchased from Popular Pharmaceuticals Ltd., Bangladesh; Batch no: VEH 09. Gallic

acid and castor oil were procured from Sigma Chemical Co. Ltd, (St. Louis, MO, USA). Other

chemicals required for this present study were provided from pharmacology laboratory of

Department of Pharmacy, Noakhali Science and Technology University. All other chemicals and

reagents were of analytical grade.

2.2 Collection of plant

For this present investigation I. cuneifolia was collected from hilly forest of Balipara, Thanchi

Upazila, Bandarban, Bangladesh in January, 2015. During collection of plant part any type of

adulteration was strongly prohibited. The plant was identified by expert of Bangladesh National

Herbarium, Mirpur, Dhaka, Bangladesh with an accession number of 37790.

2.3 Preparation of methanolic extract
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About 250 mg of powdered plant material was taken in a clean, flat bottomed glass container

(2.5 liters) and emerged in 1500 ml of 99% methanol. The container with its contents was sealed

and kept for a period of 15 days accompanying occasional shaking and stirring. After 15 days the

solution was filtered by using filter cloth and Whatman’s filter paper.

2.4 Phytochemical screening

Testing of various chemical compounds within the extract represents the preliminary

phytochemical studies. Little amount of methanolic extracts of I. cuneifolia was subjected to

preliminary quantitative phytochemical investigation for detection of phytochemicals like

alkaloids, carbohydrates, viscous glycosides, phytosterols, proteins, flavonoids, tannins,

saponins, etc. exploiting the quality ways [12-14].

2.5 Anthelmintic activity

The anthelmintic assay was designed according to the method of Malvankar [15] with slightly

modifications [16]. Adult earthworms (Phertima posthuma) were subjected to study the

anthelmintic activity due to its anatomical and physiological resemblance with the intest inal

roundworm parasite of human beings. As earthworms are widely available all over the world,

they are widely used as effective tools for anthelmintic study [17].

2.6 Thrombolytic activity

The thrombolytic activity was evaluated by the method [18] by using streptokinase (SK) as

positive control with slightly modified [16].

2.7 Total phenolic content

The amount of total phenolic content in plant extract was determined by using Folin-Ciocalteau

reagent. Total phenolic content was determined as mg of gallic acid equivalent per gram using

the equation obtained from a standard gallic acid calibration curve [19].
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2.9 Castor oil-induced diarrhea in Swiss albino mice

Antidiarrheal effect of this plant part was according to the method described by Teke et al. [20]

with some modifications. Animals were fasted for 24 h prior to the experiment, but had free

access to water. Mice’s were randomly assigned to four groups (n=3). Group-1 received 1 ml of

castor oil orally and served as control animals. Animals in group 2 received loperamide (5mg/kg,

p.o) and served as the standard treatment group, whereas groups 3 and 4 received orally 100 and

200 mg/kg of methanolic extract of test plant respectively. Immediately after oral administration

of treatments, the animals were individually placed in boxes, the floor of which lined with

blotting paper for observation of the number and consistency of fecal droppings. The number of

both wet and dry droppings was counted every 60 minutes for 4 hours, and the white paper was

changed after each evaluation.

2.10 Statistical analysis

The statistical analysis was performed in this study by using SPSS software package (version

19.0). Calculated values are expressed as mean ± SEM. Data analysis among the groups was

compared using one-way ANOVA followed by Dunnett’s post Hoc test. P value <0.05 in all

cases was measured as statistical significant.

3. RESULTS

3.1 Phytochemical screening

Phytochemical constituents determined from the methanolic extract of I. cuneifolia are presented

in Table 1.

3.2 Anthelminthic activity

The data of anthelmintic activity of methanolic extract of I. cuneifolia on earthworms was

determined by different concentration of extract compared with standard (Albendazole) and

negative control are presented Figure 1. The paralysis time of earthworms for extract at different

concentrations, including 10 mg/mL, 20 mg/mL, 40 mg/mL, 60 mg/mL and 80 mg/mL was

24.67, 19.83, 15.1 and 14.2 min respectively, whereas death time was 70.13, 67.66, 60.83, 60,

and 58.7 min respectively compared with albendazole (35.17 min and 71.33 min respectively).

3.3 Thrombolytic assay
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Human blood clot lysis activity of methanolic extract of I. cuneifolia showed remarkable clot

lysis at 10 mg/dl (32.67%) and 5 mg/dl (15.43%) concentrations when compared to standard

streptokinase’s clot lysis potentiality (59.6%) activity and the result is represent in Figure 2.

3.4 Total phenolic content (TPC)

The total phenolic contents of the plant extracts of I. cuneifolia are presented in Table 2. The

result is expressed as the number of equivalents to mg of gallic acid per gram of the plant extract.

The plant extract was found to have moderate amount of phenolic content of methanolic extract

that was 11.19 mg of GAE/gm.

3.5 Antidiarrheal activity

The crude methanolic extract of I. cuneifolia was subjected to castor-oil induced antidiarrheal

activity in Swiss albino mice model and the obtained data are graphically presented in Table 3.

The crude extract showed 18.75% and 28.13% of inhibition of diarrhea at two different doses of

100 mg/ml and 200 mg/ml respectively while comparing with standard drug loperamide (59.37%

inhibition).

Table 1: Phytochemical screening of the methanolic extract of I. cuneifolia

Name of Phytochemical Observation

Alkaloid +

Carbohydrate +

Glycoside +

Saponins +

Phytosterol -

Phenol +

Tannins -

Flavonoids +

Proteins and amino acids -

Diterpenes +

Here, (+) = presence of constituents; (-) = absence of constituents

Table 2: Total phenolic content (TPC) determination of methanolic extract of I. cuneifolia
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Extract Concentration
(mg)

Absorbance
at 720 nm

Average
Absorbance

(mean ± SEM)

TPC
(mg of

GAE/gm)

TPC
(mg of

GAE/gm)

Methanol
Extract

12.5 0.737
0.802 ± 0.031
(Y=0.0029x+0.1076,
R2=0.8894)

15.64

11.18 ± 1.5625 1.008 11.11

50 1.562 8.92

100 3.075 9.06
Values are expressed as mean ± SEM.

Table 3: Effect of methanolic extract on castor oil induced diarrhea in mice model

Treatment Dose (b.w.) No. of Diarrheal

faeces

Inhibition of diarrhea

(%)

P value

Control 1 ml 10.67 ± 0.33 - -

Standard 5 mg/kg 4.33 ± 0.88 59.38* 0.002

ME 1 100 mg/kg 8.67 ± 0.88 18.75 0.101

ME 2 200 mg/kg 7.67 ± 0.88 28.13* 0.032
Values are expressed as Mean ± SEM (n=3). *P< 0.05 compared to control (One way ANOVA followed by

Dunnett’s ‘t’-test); ME = methanolic extract

Figure 1: Anthelminthic activity of crude methanolic extract of I. cuneifolia against Phertima

posthuma. Values are expressed as mean ± SEM (n =3); ME = methanolic extract.
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Figure 2: Thrombolytic activity of crude methanolic extract of I. cuneifolia. Values are expressed as

mean ± SEM; ME = methanolic extract; ASA = Acetyl Salicylic Acid

4. DISCUSSION

From the very beginning of civilization, human are very much depends on plants for the recovery

from illness, nowadays ethno and phyto-pharmacological investigation has generated a new area

to discovery plant derived drugs, which are already proved to effective in treatment of many

diseases. It is found that about 30% of the pharmaceuticals are invented from plants derivatives

[21, 22]. The phytochemical screening of methanolic extracts of I. cuneifolia shows the presence

of alkaloids, glycosides, saponins, carbohydrates, phytosterols, protein, terpenes, those are may

be basis in the management of various disease in harmony with other plant studies [23, 24]. From

the beginning of life helminthic infections are the most frequently occurring infections in man,

affecting a very large proportion of the world’s population [7]. Parasitic helminthes causing

considerable hardship and stunted growth of animals and man, it is become one of the major

concern in field of medical science for centuries that is why lot of drugs have been developed by

scientists to treat this problem. This study suggests that this plant extract possess very significant

importance in the field of anthelmintic. The extract of I. cuneifolia shows considerable activity

nearly adequate to the activity shown by albendazole solution. Albendazole, an anthelmintic

drug, acting by disturbing fibre bundle transmission in worm could also be by acting like GABA.

This allows host to simply rescue them out the harmful organisms. Former study data suggested
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that presence of alkaloid, phenol, tannin and terphnoids may be responsible for anthelmintic

activity [25, 26]. In accordance with these studies, those compounds are present in the plant

extract and may be responsible for anthelmintic activity. The present study was carried out to

investigate thrombolytic activity of I. cuneifolia. Where, Streptokinase (SK) was used as a

positive control [18] and purified water, was designated as a negative control. The data generated

by positive control with negative control clearly revealed that clot dissolution did not happened

when water was added to the clot. By correlating result obtained from both positive and negative

control, a significant thrombolytic activity was observed after treating the clots with the plant

extract. It was reported that the presence of phytochemicals like saponin, tannin and alkaloids in

the plant extract are the probable reason for demonstrating the thrombolytic activity [16, 27]. In

present study, the extract of I. cuneifolia possess thrombolytic activity may be present of

responsible phytochemicals except tannin.

Phenolic compounds are an unrivalled category of phytochemicals particularly in terms of their

grandiose health-benefiting properties. They have diverse biological effects and also act as

antioxidants by prohibiting the oxidation of low density lipoproteins (LDL), platelet aggregation

and destroy of RBC. These chemical constituents (secondary metabolites) present in plant vary

following to their age and ripeness. The antioxidant activity of phenolic compounds were

immensely correlative with their total phenolic contents and phenolic diterpenes, which can

rending an important role in absorption and neutralization of free radicals, extinguishing  singlet

and triplet oxygen or putrefaction  of peroxides. Our plant methanolic extract showed moderate

presence of phenolic content, so our plant extract might have antioxidant activity. The

abnormally frequent defecation of feces of low consistency which may be due to a disturbance in

the transport of water and electrolytes in the intestines is known as diarrhea. Following etiologies

are available to describe diarrhea, (i) secretory diarrhea -increased electrolytes secretion, (ii)

osmotic diarrhea-increased luminal osmolarity, (iii) deranged intestinal motility causing a

decreased transit time, and (iv) decreased electrolytes absorption may be responsible for

pathophysiology [28, 29]. Recent study suggests that nitric oxide in castor oil is very much

responsible for the diarrheal effect. However, it is evidenced that ricinoleic acid is also

responsible for diarrhea via an over secretory response which is the most active component of

castor oil [30, 31]. Usually castor oil is chemically modified into ricinoleic acid in the gut, which

manifested to irritation and inflammation in the intestinal mucosa, resulting in the release of
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inflammatory mediators (e.g., prostaglandins and histamine). The released prostaglandins cause

mucus secretion, vasodilatation, and smooth muscle contraction in the small intestines. For both

animals and human being prostaglandins E series are considered to be the agent responsible for

diarrhea [32]. Our present study suggests that this plant methanolic extract showed moderate

anti-diarrheal activity while comparing with standard drug loperamide. It was supported that

flavonoids and polyphenols were responsible for the antidiarrheal activity properties [33], our

plant methanolic extract contain both of this chemical constituent may be that is why our plant

extract showed antidiarrheal effect through blocking prostaglandin pathway.

5. CONCLUSION

The findings of the present study provide convincing evidence that methanolic extract of I.

cuneifolia possesses remarkable anthelmintic, thrombolytic, antioxidant, and antidiarrheal

activity. However, further biochemical studies are required to isolate and determination of the

bioactive compounds and determine the precise mechanisms responsible for the noticed

biological activities of this plant.

ACKNOWLEDGMENTS

The authors wish to thanks Bangladesh National Herbarium, Mirpur, Dhaka, Bangladesh for

identification of the plant. The authors are also grateful to the authority of Jahangirnagor

University for providing the experimental rats and community of Balipara, Thanchi Upazila,

Bandarban, Bangladesh for their cooperation during collection of plant.

COMPETING INTERESTS

The authors declare they have no competing interests.

CONSENT

It is not applicable.

REFERENCES



11

1. Faten MM, Zedan ZI. Phytochemical Study of Ixora finlaysoniana wall. Ex. G. Don growing

in Egypt. Bull Pharm Sci. 2003; 26(1): 91-96.

2. Wen KC, Chiu HH, Fan PC, Chen CW, Wu SM, Chang JH et al. Antioxidant activity of Ixora

parviflora in a cell/cell-free system and in UV-exposed human fibroblasts. Molecules. 2011;

16(7): 5735-52.

3. Srinivas K, Celestin Baboo KV. Antiulcer activity of Ixora pavetta. Int J Curr Pharm Res.

2011; 3(2): 1 2.

4. Balinga MS, Kurian PJ. Ixora coccinea Linn: Traditional uses, phytochemistry and

pharmacology. Chin J Integr Med. 2012; 18(1): 72-79.

5. Sumathy H, Sangeetha K, Vijayalakshmi. Chromatographic Fingerprint Analysis of Ixora

coccinea Methanolic Flower Extract. IJPSDR. 2011; 3(4): 327-330

6. Yasmeen M, Prabhu B. Evaluation of hypoglycaemic and hypolipidemic activities of aqueous

extract of leaves of Ixora coccinea in diabetic rats. JCDR. 2011; 5(7): 1381- 1384.

7. Geert S, Dorny P. Anthelmintic resistance in helminthes of animals of man in the tropics.

Bulletin-des-Seances, Academic- Royale-des-Sciencesd. 1995; 3: 401–23.

8. Khare CP. Indian Medicinal Plants. Springer private limited. 2007; 338-339.

9. Kharat AR, Nambiar VV, Tarkasband YS, Pujari RR. A review on phytochemical and

pharmacological activity of genus ixora. Int J Res Phar Chem. 2013; 3(3): 691-696.

10. Latha LY, Darah I, Jain K, Sasidharan S. Pharmacological screening of methanolic extract of

Ixora species. Asian Pac J Trop Biomed. 2012; 2(2): 149–151.

11. Yusuf M, Chowdhury JU, Haque MN, Begum J. Medicinal Plants of Bangladesh.

Bangladesh Council of Scientific and Industrial Research, Chittagong, Bangladesh. 2009.

12. Basma AA, Zakaria Z, Latha LY, Sasidharan S. Antioxidant’s activity and phytochemical

screening of the methanol extracts of Euphoria hirta L. Asian Pac J Trop Med. 2011; 4(5): 386-

390.

13. Govindasamy C, Srinivasan R. In vitro antibacterial activity and phytochemical analysis of

Catharanthus roseus (Linn.) G. Don. Asian Pac J Trop Biomed. 2012; 2: S155-S158.

14. Mbaebie BO, Edeoga HO, Afolayan AJ. Phytochemical analysis and antioxidants activities

of aqueous stem bark extract of Schotia latifolia Jacq. Asian Pac J Trop Biomed. 2012; 2(2):

118-124.



12

15. Malvankar PR. Anthelmintic activity of water extracts of Trikatu churna and its individual

ingredients on Indian earthworms. Int J Phar Bio Sci. 2012; 3(2): 374-378.

16. Ghosh A, Banik S, Islam MA. In vitro thrombolytic, anthelmintic, antioxidant and cytotoxic

activity with phytochemical screening of methanolic extract of Xanthium indicum leaves.

Bangladesh J Pharmacol. 2015; 10: 854-59.

17. Szewezuk VD, Mongelli ER, Pomilio AB. Antiparasitic activity of Melia azadirach growing

in Argentina. Molecular Med Chem. 2003; 1: 54-57.

18. Prasad S, Kashyap RS, Deopujari JY, Purohit HJ, Taori GM, Daginawala HF. Effect of

Fagonia arabica (Dhamasa) on in vitro thrombolysis. BMC Complement Alternat Med. 2007;

7(36): 7-36.

19. Harbertson J, Spayd S. Measuring phenolics in the winery. Am J Enol Vitic. 2006; 57: 280-

288.

20. Teke NG, Kuiate JR, Ngouateu OB, Gatsing D. Antidiarrhoeal and antimicrobial activities of

Emilia coccinea (Sims) G Don extracts. J Ethnopharmacol. 2007; 112: 278-283.

21. Leta GC, Mourao PAS, Tovar AMF. Human venous and arterial glycosaminoglycan’s have

similar affinity for plasma low-density lipoproteins. Biochim Biophys Acta. 2002; 586: 243-253

22. Gillman MW, Cupples LA, Gagnon D, Posner BM, Ellison RC, Castelli WC, Wolf PA.

Protective effect of fruits and vegetables on development of stroke in men. JAMA. 1995; 273:

1113-1117.

23. Vital PG, Rivera WL. Antimicrobial activity, cytotoxicity, and phytochemical screening of

Voacanga globosa (Blanco) Merr. Leaf extract (Apocynaceae). Asian Pac J Trop Med. 2011;

4(10): 824-828.

24. Quideau S, Deffieux D, Douat-Casassus C, Pouységu L. Plant polyphenols: chemical

properties, biological activities and synthesis. Angew Chem Int Ed Engl. 2011; 50: 586-621.

25. Joy KL, Kuttan RJ. Antidiabetic activity of Picrorrhiza kurroa extract. J  Ethnopharmacol.

1999; 67: 143-148.

26. Salhan M, Kumar B, Tiwari P, Sharma P, Sandhar HK, Gautam M. Comparative

anthelmintic activity of aqueous and ethanolic leaf extracts of Clitoria ternatea. Int J Drug Dev

Res. 2011; 3: 62-69.



13

27. Sarker MAA, Banik S, Hussain MS, Ghosh A, Hossain MS. In-Vitro and In-Vivo

Pharmacological Activities with Phytochemical Evaluation of Methanolic Extract of Microcos

paniculata Stem Barks. Curr Drug Ther. 2016; 11(2): 142-149.

28. Agbor GA, Léopold T, Jeanne NY. The antidiarrhoeal activity of Alchornea cordifolia leaf

extract. Phytother Res. 2004; 18(11): 873–876.

29. Umer S, Tekewe A, Kebede N. Antidiarrhoeal and antimicrobial activity of Calpurnia aurea

leaf extract. BMC Complement Alternat Med. 2013; 13(21): 5.

30. Racusen LC, Binder HJ. Ricinoleic acid stimulation of active anion secretion in colonic

mucosa of the rat. J Clin Invest. 1979; 63(4): 743–749.

31. Vieira C, Evangelista S, Cirillo R, Lippi A, Maggi CA, Manzini S. Effect of ricinoleic acid in

acute and subchronic experimental models of inflammation. Mediators Inflammation. 2000; 9(5):

223–228.

32. Rahman MK, Chowdhury MAU, Islam MT, Chowdhury MA, Uddin ME, and Sumi CD.

Evaluation of Antidiarrheal Activity of Methanolic Extract of Maranta arundinacea Linn.

Leaves. Adv Pharmacol Sci. 2015; 2015: 6.

33. Dosso K, N'guessan BB, Bidie AP, Gnangoran BN, Méité S, N'guessan D, Yapo AP, Ehilé

EE. Antidiarrhoeal activity of an ethanol extract of the stem bark of Piliostigma reticulatum

(Caesalpiniaceae) in rats. Afr J Tradit Complemen Altern Med. 2012; 9(2): 242–249.


