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Abstract

Natural Product serve as a major source of drugs for centuries, and about half of the pharmaceuticals in use today are derived from Natural Product. Herbal medicines have become a popular form of therapy both in the developed and developing countries. However, many of these natural products are used by population despite the fact that the scientific data on their pharmaco toxic profile are unknown. In regard to this present trend, extracts from a medicinal plant widely spread in Africa, Nymphaea lotus L were the investigated natural material. This review summarizes thus the evidence for pharmacological activities of Nymphaea lotus Linn extracts, highlighting, where investigated, its pharmacotoxic potential.
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Mini Review



In many African countries, medicinal plants are commonly used as complementary or alternatives to commonly used pharmaceutical drugs [1]. The World Health Organization estimates that up to 80% of the population in Africa use traditional medicine to help meet their health care needs and 85% of these traditional medicines involve the use of plant extracts. This means that 66%-85% or about four billion people depend directly on plants as their source of medication [2].



Nymphaea lotus Linn (Nymphaeaceae) (N. lotus) commonly known as water lilly, is awater-plant with white flowers wide spread in tropical Africa [3]. N. lotus is endowed to possess numerous ethno medical uses. In West Cameroon, the flowers of N. lotus are used by Beamlike tribes to cure male sexual disorders or psychiatric conditions [4]. The whole plant aqueous decoction is used by the 'Hausas' in Northern Nigeria for the treatment of Guinea worm infection and by the 'Yoruba' in South Western Nigeria for the treatment of rheumatic pains and as an antitumor agent [5]. Yet others, N. lotus has been reported to possess antibacterial [6], antidiabetic [7] and antioxidant [8] effects. Taking into account the largeethnomedicinaluses of this plant, several scientific studies have been dedicated to prove these pharmacological applications. The reports of phytochemical studies showed that the major bioactive metabolites in Nymphaea species are flavonoids and phenolic compounds. Further, two very unusual macro cyclic flavonoids have been isolated from the wild water lily Nymphaea lotus L [9,10]. In fact, flavonoids are widely distributed as secondary metabolites produced by plants and play important roles in plant physiology, having a variety of potential biological benefits such as antioxidant, anti-inflammatory, anticancer, antibacterial, antifungal and antiviral activity [11]. Phenolics are also of interest for their nutritive value and as possible alternatives of synthetic antioxidants [12]. Oyeyemiet al. [13] already demonstrated that antioxidative properties defines the hepato protective effects of N. lotusin CCl4-intoxicated rats. Tolerability, antioxidant influence and safe usage of N. lotus have been approved by some authors [14-17] and rejected by others [18-20]. The beneficial or harmful effects of the natural medicinal products typically result from combinations of various phytochemical present in the plant [21]. The identification of the doses of substances responsible for the therapeutic effect of N. lotus appears thus as an urgent need to enable a safe use of the plant [22]. Effectively, one animal study showed significant antioxidant effects of N. lotus in L-NAME-hypertensive rats [15] at the dose of 75 mg/kg/ day whereas the dose of 200 mg/kg/day exhibited pro-oxidant effects after 4 weeks administration. This is in line with the results of another animal study, which was based on protective effects of N. lotus aqueous extract against chronic unpredictable mild stress [4]. The latter indicated that N. lotus aqueous extract administered at the dose of 75 mg/kg/day significantly reduced malondialdehydelevels induced by 14-day exposure to chronic stress, reinforcing thus the antioxidant potential and lipid per oxidation inhibitory effects of this plant particularly at this dose. This aforementioned antioxidant potential of N. lotus could play an important role in reproductive function. In fact, oxidative stress is a major factor that affects spermatogenesis [23]. It was found that N. lotus administered at the doses of 75 and 150 mg/kg/day during 55 days, increase libido index, improve the relative weight of the androgen dependent organs and all others fertility parameters, as well as the number of offspring related to the increased sperm count, motility and viability, underlying thus aphrodisiac, reproductive and androgenic-like effects of N. lotus flowers extract in Wistar rats [17]. Contrarily the report of Sowemimo et al. [18] disagreed these results. They observed that hydro-ethanol extract of N. lotus induced chromosomal aberration in rat lymphocytes. Oyeyemiet al. [20] also found that both aqueous (200, 400, 800 and 1600 mg/kg) and hydro-methanol extracts (50, 100, 200 and 400 mg/kg) of N. lotus induced an increase in aberrant sperm cells in the mouse. Additionally, it was reported that the extracts of N. lotus have the potential to induce somatic genotoxicity in the mouse. Others pharmacological studies on Nymphaea lotusattestedits antiphrastic, antibacterial, and antiulcer effects. One experimental study on trypanocidal activity of N. lotus methanol extract against Trypanosome mabruceibrucei demonstrated the potency of its crude extract in treating experimental trypanosomiasis at the dose of 100 mg/ kg/day [24]. In 2016, an animal study was conducted to evaluate the effects the antidiarrhoeal activity of the methanol rhizome extract of N. lotus plant in laboratory animals [25]. Results of this study revealed that the extract at the doses of 200, 400 and 800 mg/kg produced significant reduction in the frequency of diarrhea. The extract at 800 mg/kg produced a significant delay in onset of diarrhea in N. lotus treated groups, showing that the methanol rhizome extract haveantidiarrhoeal properties. In another study, John-Africa et al. [26] demonstrated that the administration of N. lotusat the doses of 250, 500, 1000 mg/ kg significantly, dose-dependently, prevented the induction of acute gastric mucosal injury induced by absolute ethanol. Bioactive metabolites in N. lotus such as flavonoids, saponins and tannins were suggested to act synergistically to protect gastric mucosa against the ulcerogenic. Some of these compounds are mentioned to inhibit lipid oxidation, resist aging, prevent tumor growth, cardiovascular disease, and restrain bacterial growth [27]. Nymphaealotus hasmany therapeuticeffects and could be recommended as an encouraging factor for safe usage as a traditional antioxidant medicine. However, N. lotus may also be toxic, especially when used for a long period of time and at higher doses.


Conclusion

This paper summarized the pharmacological effects of Nymphaea lotusto determine the importance of its usages as one of the promising safety profile therapeutically herbs. N. lotus and its secondary metabolites possess a number of different functions, including aphrodisiac, androgenic, antioxidant, trypanocidal and antidiarrhoeal properties but caution should be applied in the use of this plant as herbal medicines.


Conflict of interest


We declare that we have no conflict of interest.



References



1.  	Mathur S, Hoskins C (2017) Drug development: Lessons from nature. BiomedRep 6(6): 612-614.

2.  	World Health Organization (2002) Traditional Medicine Growing Needs and Potential-WHO Policy Perspectives on Medicines No. 002 May. WHO, Geneva, Switzerland, p. 6.

3.  	Wiersema S (1982) Distributional records for Nymphaea lotus (Nymphaeaceae) in the western hemisphere. Contributions to botany 9(3): 230-234.

4.  	Kameni PM, Dzeufiet DP, Bilanda DC, Mengue NY, Mballa M, et al. (2016) Protective effects of Nymphaea lotus Linn. (Nymphaeaceae) aqueous extract against chronic unpredictable mild stress induced testicular lipid per oxidation. Asian J Biomed Pharm Sci 6(54): 1-6.

5.  	Ogbadoyi EO, Abdulganity AO, Adama TZ, Okogun JI (2007) In vivo trypanocidal activity of Annonasenegalensis Pers. leaf extract against Trypanosomabruceibrucei. J Ethnopharmacol 112(1): 85-89.

6.  	Akinjogunla OJ, Yah CS, Eghafona NO, Ogbemudia FO (2010)Antibacterial activity of leave extracts of Nymphaea lotus (Nymphaeaceae) on Methicillin resistant Staphylococcus aureus (MRSA) and Vancomycin resistant Staphylococcus aureus (VRSA) isolated from clinical samples. Annals Biol Res 1(2): 174-184.

7.  	Chaurasia S, Sharma V, Iqbal dar A, Arya N, Saxena RC, et al. (2011) In vivo anti diabetic activity of alcoholic and aqueous extract of Nymphaea lotus in rat model. InventiRapid: Ethno pharmacolInventi: pep/496/11.

8.  	Afolayan AJ, Olubunmi JS, Mutiu IK (2013) Phyto chemical analysis and in vitro anti oxidant activity of Nymphaea lotus L. Int J of Pharmacol 9(5): 297-304.

9.  	Saleem A, Ahotupa M, Pihlaja K (2001) Total phenolics concentration and anti oxidant potential of extract of medicinal plants of Pak. Z Naturoforsch C 56(11-12): 973-978.

10.  	Elegami AA, Bates C, Gray Al, Mackay SP, Skellern GG, et al. (2003) Two very unusual macro cyclic flavonoids from the water lily Nymphaea lotus. Phytochem 63(6): 727-731.

11.  	Zakaryan H, Arabyan E, Oo A, Zandi K (2017) Flavonoids: promising natural compounds against viral infections. Arch Virol. doi: 10.1007/ s00705-017-3417-y.

12.  	Cynshi O, Takashima Y, Katoh Y, Tamura K (1995) Action of phenolic antioxidants on various active oxygen species. J Biolumin Chemilumin 10(5): 261-269.

13.  	Oyeyemi IT, Akanni OO, Adaramoye OA, Bakare AA (2017) Methanol extract of Nymphaea lotus ameliorates carbon tetrachloride-induced chronic liver injury in rats via inhibition of oxidative stress. J Basic Clin Physiol Pharmacol 28(1): 43-50.

14.  	Sharaibi OJ, Ogundipe OT, Magbagbeola OA, Kazeem MI, Afolayan AJ, et al. (2015) Acute and sub-acute toxicity profile of aqueous leaf extract of Nymphaea lotus Linn (Nymphaeaceae) in wistar rats. Trop J Pharm Res 14(7): 1231-1238.

15.  	Kameni PM, Dzeufiet DPD, Bilanda DC, Mengue NYS, Mballa M, et al(2016)	Protective effects of Nymphaea lotus Linn (Nymphaeaceae) on L-NAME-induced tissular oxidative damages and erectile dysfunction in hypertensive male rat. J ExpIntegr Med 6(4): 178-184.

16.  	Kameni PM, Bilanda DC, Dzeufiet DPD, Mengue NYS, Mballa FM, et al (2017) Safety assessment of the aqueous extract of the flowers of Nymphaea lotus Linn (Nymphaeaceae): Acute, neuro- and sub chronic oral toxicity studies in albinos Wistar rats. J Compl and Integrativ Med 20160046.

17.  	Kameni PM, Dzeufiet DPD, Bilanda DC, Mengue NYS, Mballa M, et al(2017)	Effects of Nymphaea lotus Linn. (Nymphaeaceae) on sperm quality and reproductive function of adult albinos male rats. Physiol Pharmacol 21(1): 63-71.

18.  	Sowemimo AA, Fakoya FA, Awopetu I, Omobuwajo OR, Adesanya SA, et al. (2007) Toxicity and mutagenic activity of some selected Nigerian plants. J Ethnopharmacol 113(3): 427-432.

19.  	Oyeyemi IT, Bakare AA (2013) Genotoxicand anti-genotoxic effect of aqueous extracts of Spondiasmombin L, Nymphaea Lotus L. and Luff a cylindricaL. On Allium cepa root cells. Carylogia 66(4): 360-367.

20.  	Oyeyemi IT, Yekeen OM, Odusina PO, Ologun TM, Ogbaide OM, et al (2015) Genotoxicity and anti genotoxicity study of aqueous and hydromethanol extracts of Spondiasmombin L., Nymphaea lotus L. and Luffa cylindrical L. using animal bioassays. InterdiscipToxicol 8(4): 184-192.

21.  	Ulrich-Merzenich G, Zeitler H, Jobst D, Panek D, Vetter H, et al (2007) Application of the "Omic" technologies in phytomedicine. Phytomedicine 14(1): 70-82.

22.  	Ferreira-Machado SC, Gagliardi RF, Nunes APM, Rodrigues MP, Dantas FJS, et al (2014) Antidiabetic and genotoxic effects on Wistar rats treated with aqueous extract from Chrysobalanusicaco L. J Med Plants Res 8(1): 52-57.

23.  	Alvarez JG, Touchstone JC, Blascol JC, Storey BT (1987) Spontaneous lipid per oxidation and hydrogen peroxide and superoxide in human spermatozoa: superoxide dismutase as major enzyme protectant against oxygen toxicity. J Androl 8(5): 338-348.

24.  	Garba MH, Kabiru AY, Yusuf AM, Muhammad AH, Lekene BJ, et al (2015) In vivo trypanocidal activity of Nymphaea lotus Linn. Methanol extract against Trypanosomabruceibrucei. Asian Pac J Trop Dis 5(10): 808812.

25.  	Bello FH, Maiha BB, Anuka JA (2016) the effect of methanol rhizome extract of Nymphaea lotus Linn. (Nymphaeaceae) in animal models of diarrhoea. J Ethnopharmacol 190: 13-21.

26.  	John-Africa LB, Idris-Usman MS, Adzu B, Gamaniel KS (2012) Protective effects of the aqueous extract of Nymphaea lotus L. (Nymphaeaceae) against ethanol-induced gastric ulcers. Int J BiolChem Sci 6(5): 19171925.

27.  	Zhao J, Xu F, Ji TF, Gu ZY, Li CY, et al. (2014) Advances in the study on chemical constituents and biological activities in Nymphaea genus. Natural Product Research and Development 26: 142-147. 



Your next submission with Juniper Publishers will reach you the below assets

•Quality Editorial service

•Swift Peer Review

•Reprints availability

•E-prints Service

•Manuscript Podcast for convenient understanding

•Global attainment for your research

•Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

•Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php



OEBPS/Images/logo.jpg





OEBPS/Images/logo1.jpg
Modern Applications of
quivalence & Bioavailabilty
(MABB)






OEBPS/Misc/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/Images/cover.jpg
A Review of the Pharmacological
potential of the Water
Lilynymphaealotus






