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ABSTRACT 

Different leaf extracts of Morinda citrifolia L have been studied for antiviral activity against 

replication of HIV-1 (IIIB) and HIV-2(ROD) in MT-4 cells. Cytotoxicity of Morinda citrifolia against 

mock-infected MT-4 cells was also assessed by the MTT method. Ether extract (EMC) of Morinda 

citrifolia exhibited a maximum protection of 58 % against replication of HIV-1 in MT-4 cells (EC50=38 

µg/mL and CC50 = 66 µg/mL). Methanolic extract (MMC) displayed cytostatic activity in MT-4 cells (C-

type Adult T cell leukemia cells) with CC50 = 51 µg/mL. 
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INTRODUCTION 

Morinda citrifolia L (Noni) is a versatile medicinal plant with a broad spectrum of 

pharmacological activities. Morinda citrifolia is reported to possess hepatoprotective1,2 

anticancer3, immunomodulator4, anti-inflammatory5, wound healing6, antioxidant7, anti-

tubercular8 and wide spectrum of biological activity9 and safe herbal drug10. Recently, much 

attention has been devoted for searching potential antimicrobial agents from natural products, 

but anti-HIV activity of morinda citrifolia is relatively less explored. The present work is to 

study the anti-HIV activity of various extracts of the leaf powder of morinda citrifolia 

against HIV 1 and 2 in MT-4 cells. 

EXPERIMENTAL 

Materials and methods 

The leaf powder of morinda citrifolia are dried under shade and powdered. The 

powder is extracted with different solvents (acetone, chloroform, methanol, ether and ethyl 
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accetate) for five days by cold maceration. It is then filtered to get the extracts evaporated to 

dryness under vaccum. The dried extracts acetone (AMC) chloroform (CMC), ether (EMC), 

ethylacetate (EAMC) and methanol (MMC) were used for anti-HIV activity and cytotoxicty 

studies. 

Anti HIV assay 

Morinda citrifolia L. was tested for its inhibitory effects against replication of HIV-1 

(IIIB) in MT-4 cells11. The MT-4 cells were grown and maintained in RPMI 1640 DM 

Medium supplemented with 10% (v/v) heat-inactivated Fetal Calf Serum (FCS), 2 mM-

glutamine, 0.1% sodium bicarbonate and 20 µg/mL gentamicin (culture medium). Inhibitory 

effect of Morinda citrifolia on HIV-1 replications was monitored by inhibition of virus-        

-inducted cytopathic effect in MT-4 cells and were estimated by MTT assay. Briefly, 50 µL 

of HIV-1 (IIIB) (100-300 CCID50) were added to a flat-bottomed microtiter tray with 50 µL 

of medium containing various concentrations of Morinda citrifolia. MT-4 Cells were added 

at a final concentration of 6 x 105 cells/mL. After 5 days of incubation at 37°C, the number 

of viable cells were determined by the 3-(4,5-dimethylthiazol-2-yl)-2,5-dipheny1 

tetrazolium bromide (MTT) method. Cytotoxicity of Morinda citrifolia against mock-

infected MT-4 cells was also assessed by the MTT method. The anti-HIV activity and 

cytotxicity data of Morinda citrifolia are presented in Table 1. 

RESULTS AND DISCUSSION 

Various extract of leaf powder of Morinda citrifolia. L has been evaluated for its 

anti-HIV activity and cytotoxicity (Table 1) against HIV-1 and -2 replication in acutely 

infected MT-4 cells. Morinda citrifolia extracts exhibited a maximum protection of 8-58 

against the replication HIV-1 and -2 in acutely infected MT-4 cells. Ether extract of Morinda 

citrifolia (EMC) exhibited antiviral activity with EC50=38 µg/mL and CC50=66 µg/mL and 

58% maximum protection against the replication HIV-1 in acutely infected MT-4 cells. 

Methanolic extract of Morinda citrifolia (MMC) displayed cytostatic activity against MT-4 

cells (Adult T Cell leukemia) with CC50= 51.20 ± 15.74 µg/mL. 

The Polynesians utilized the whole Noni plant in various combinations for herbal 

remedies12,13 such as arthritis, diabetes, high blood pressure, muscle aches and pains, 

menstrual difficulties, headaches, heart disease, AIDS, cancers, gastric ulcers, sprains, 

mental depression, senility, poor digestion, atherosclerosis, blood vessel problems, and drug 

addiction. From this study, it has been observed that different extracts of leaf portion of 

morinda citrifolia exhibits cytotoxic activity in MT-4 cells and ether extract (EMC) inhibits 
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the replication of HIV 1 below the cytotoxic concentration and further studies regarding 

isolation of active constituents from ether extract is under way. 

Table 1: Anti-HIV activity of leaf extracts of morinda citrifolia 

Extract Strain EC50 (µg/mL) CC50 (µg/mL) 
Maximum 

protection (%) 

AMC IIIB >138.75 138.75 ± 2.06 10 

 ROD >138.75 138.75 ± 2.06 8 

CMC IIIB >119.28 119.28 ± 18.35 11 

 ROD >119.28 119.28 ± 18.35 9 

EAMC IIIB >147 147 ± 19.71 10 

 ROD >147 147 ± 19.71 8 

EMC IIIB 38.50 66 ± 0.06 58 

 ROD >49.70 49.70 ± 14.59 18 

MMC IIIB >51.20 51.20 ± 15.74 10 

 ROD >51.20 51.20 ± 15.74 15 

AZT IIIB 0.00012 65.90 126 

 ROD 0.00062 65.90 148 
a
50% Effective concentration of compound, achieving 50% protection of MT-4 

cells against the cytopathic effect of HIV. 
b
50% Cytotoxic concentration of compound, required to reduce the viability of 

mock-infected MT-4 cells by 50% 

ACKNOWLEDGMENT 

Author thanks Dr. Christophe Pannecouque, Rega Institute for Medical Research, 

Katholieke Universitiet-Leuven, Belgium for anti-HIV activity. 

REFERENCES 

1. M. Y. Wang, G. Anderson, D. Nowicki and J. Jensen, Hepatic Protection by Noni 

Fruit Juice Against CCl4 -Induced Chronic Liver Damage in Female SD Rats, Plant 

Foods Hum. Nutr., 63(3), 141-47 (2008). 

2. M. Y. Wang, D. Nowicki, G. Anderson, J. Jensen and B. West, Liver Protective 

Effects of Morinda Citrifolia (Noni), Plant Foods Hum. Nutr., 63(2), 59-63 (2008). 



252 P. Selvam: Studies on Anti-HIV Activity and…. 

3. T. Akihisa, K. Matsumoto, H. Tokuda, K. Yasukawa, K. I. Seino, K. Nakamoto, H. 

Kuninaga, T. Suzuki and Y. Kimura, Anti-Inflammatory and Potential Cancer 

Chemopreventive Constituents of the Fruits of Morinda Citrifolia (Noni), J. Nat. 

Prod., 71(7), 1322-25 (2008).  

4. A. K. Palu, A. H. Kim, B. J. West, S. Deng, J. Jensen and L. White, The Effects of 

Morinda Citrifolia L. (Noni) on the Immune System, Its Molecular Mechanisms of 

Action, J. Ethnopharmacol., 115(3), 502-7 (2008).  

5. A. K. Palu, A. H. Kim, B. J. West, S. Deng, J. Jensen and L.  White, Anti-

Inflammatory and Potential Cancer Chemopreventive Constituents of the Fruits of 

Morinda Citrifolia (Noni), J. Nat. Prod., 70(5), 754-60 (2007).  

6. A. S. Nayak, G. N. Isitor, A. Maxwell, V. Bhogadi and D. D. Ramdath, Wound-

Healing Activity of Morinda Citrifolia Fruit Juice on Diabetes-Induced Rats. J. 

Wound Care, 16(2), 83-7 (2007).  

7. A. N. Su, A. D. Pawlus, H. A. Jung, W. J. Keller, J. L. Mclaughlin and A. D. 

Kinghorn, Chemical Constituents of the Fruits of Morinda Citrifolia (Noni) and their 

Antioxidant Activity, J. Nat. Prod., 68(4), 592-8 (2005). 

8. J. P. Saludes, M. J. Garson, S. G. Franzblau and A. M. Aguinaldo Antitubercular 

Constituents from the Hexane Fraction of Morinda Citrifolia Linn. (Rubiaceae), 

Phytother Res., 16(7), 683-87 (2002).  

9. A. D. Pawlus and D. A. Kinghorn, Review of the Ethnobotany, Chemistry, Biological 

Activity and Safety of the Botanical Dietary Supplement Morinda Citrifolia (Noni). J 

Pharm. Pharmacol., 59(12), 1587-92 (2007).  

10. A. J. West, C. J. Jensen and J. Westendorf, Noni Juice is Not Hepatotoxic, World J. 

Gastroenterol., 12(22), 3616-20 (2006).  

11. A. De Clercq, Rapid and Automated Tetrazolium-Based Colorimeteric Assay for 

Detection of AntiHIV Compounds, J. Virol. Methods, 20, 309-321(1988) 

12. M. Y. Wang, B. J. West, C. J. Jensen, D. Nowicki, C. Su, A. K. Palu and G. Anderson, 

Morinda Citrifolia (Noni), A Literature Review and Recent Advances in Noni 

Research, Acta Pharmacol. Sin., 23, 1127-41 (2002).  

13. W. McClatchey, From Polynesian Healers to Health Food Stores, Changing 

Perspectives of Morinda Citrifolia (Rubiaceae), Integr. Cancer Ther., 1, 110-20 (2002). 

 

Accepted : 12.10.2009 


