
CHAPTER 2 

REVIEW OF LITERATURE 



Urtica parviflora Roxb. 

2.0 Introduction 

Urtica parviflora Roxb Ofter called as 'Bichc PunJab Srishoon n KuMaor, 'Kaldiya' and 

Kandari' in Garhwa1, 1t is know1 as 'ShiSOO;"!a' 0r 'Sh1sno in 1\Jepa to Assarr however, thE 

common English names 1s 'Common Nettle O! '5tmging Nettle'. Urtlca parviflora belongs to 

family URTICACEAE (CHOPRA, 1956) 

Fig 2.1 Photograph showing the herb of Urtica paiViflora Roxb. Obtained from Majhitar, 
eastern part of Sikkim . 

. md amongst ta11e -~erbauou~ vegetatJor> 1 /00 1800 met·ec., ;Jdrt•y c,hady, mo,c,:· places or 

evergreen forests, alonq s~rPam'>, roads;de<> (1500 240l• .,I of "-ieoa,, B'1utar, West 1...'1 1'1a and 

n North India 1'1 Ind1a •t ic, mainly found 1r. the Garhwal Himalayas, Kashmir, Assam and 

Sikkim (CHOPRA, 1956) 
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2.1 Morphology 

Morphologically it is having slender stems, simple or few branched, 25.50 em tall stems, 

petioles and both surfaces of leaf blade sparsely hirtellous and armed with stingiflg hairs. 

Stipules greenish, interpetiolar, connate, ovate or oblong-ovate 4.6 mm, membranous, with 

several ribs, apex shallowly 2-cleft or emarginated, petiole slender 2.5.7 em, leaf blade broadly 

ovate or ovate-cordate, 2.5.8.5 x 2.7 em, often membranous, 5-veined, lateral basal veins 

arcuate, reaching middle margin, secondary veins 2.4 each side, base rounded or shallowly 

cordate, margin doubly dentate, teeth increasing in size distally, apex acuminate, cystoliths 

botuliforrn or sometimes punctiform. Inflorescences unisexual, male inflorescences in distal 

axils, spicate, 4.7 em, female ones in proximal axils, subspicate, slender, with a few short 

branches, or male flowers in middle axils, female flowers in proximal and distal axils, subequal 

to or shorter than petioles. Male flowers sessile or short pedicellate, perianth lobes connate 1/2 

of length, densely hirtellous, then glabrescent. The female flowers have perianth lobes connate 

at base, unequal, dorsal and ventral lobes suborbicular, sparsely setulose, lateral lobes broadly 

obovate. The leaves of the plants have stinging hairs, causing irritation to the skin. Young 

cooked leaves are very nutritious food, high in vitamins and minerals, especially of a­

tocopherol and vitamin C (Fritioff, 2005). 

2.2 Phytochemical review and ethno-mec:licinal uses of nettles 

• Methanolic extracts of stinging nettle ( Urtica diocia L.) roots were investigated for 

aromatase inhibition. Inhibitory effects on aromatase have been known to date neither 

for pentacyclic triterpenes nor for secondary fatty alcohols (Dietmar eta/., 1995). 

• Urtica diocia L. is most commonly used for the treatment of Prostatic Hyperplasia 

CBPH) (Brammer. 2001). 

• The presence of histamine, 5-hydroxytryptamine (5-HT), and acetylcholine has been 

demonstrated in the Indian stinging nettle, Urtica parviflora (Roxb). In addition, the 

presence of a histamine liberating substance is strongly indicated (Saxena, 1965). 

• Teng Fie et a/., isolated some compounds: beta sitosterol, trans-ferulic acid, 

dotriacotane, erucic acid, ursolic acid,scopoletin, rutin, quercetin and p­

hydroxylbezalcohol. Dotriacotane, erucic acid, scopoletin, rutin and p­

hydroxylbezalcohol were obtained from Urtica L for the first time. Their structures 

were confirmed by modem spectral analysis (Teng Fei, 2007). 
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• Various types of flavonol glycosides have been isolated from flowers of Urtica diocia 
(Chaurasia et a/.1 1987). 

• Han et a!. found oxalic acid and tartaric acid in the stinging hairs of U. thunbergiana 

and U. diocia (Han eta!., 2006). 

• Mohammed et al found Urtica diocia has an antiplatelet action in which flavonoids are 

mainly implecated. This study supports the traditional use of Urtica diocia in the 

treatment and/or prevention of cardiovascular disease (Mohammed eta/., 2006). 

• Urtica diocia extract is an excellent substitute for synthetic COX 2 inhibitors as anti­

inflammatory medication. because of its actions aoainst the oathwavs of inflammatory 

cytokines (Whyte, 2005). 

• From the water extract of the roots of Urtica diocia (stinging nettle) a polysaccharides 

fraction was isolated which revealed activity in the carraoeenan rat oaw edema model 

and lymphocyte transformation test (Wagner et al, 1989). 

• Isolated nettle polysaccharides promote tumor necrosis factor (TNF) production in­

vitro. while whole olant extracts inhibit TNF (Anonvmous3. 2007). 

• Rhizomes of stinging nettle ( Urtica diocia) contain a complex mixture of isolectins 

which exhibit agglutination (Peumans eta!., 1986). 

• Root extract is used in toothache (Bhattacharjee, 2004). 

• Ethnomedicinally it is used infrequently. Decoction of the root is used as febrifuge and 

as cleansing agent after parturition in females (Srivastava, 1993). 

• Fresh root is used for boils in following manner: 500 g of fresh root is washed with 

water and 100 g wheat flour, 20 g turmeric with 50 g common salt are mixed together. 

The mixture is fried in mustard oil. Resulting paste is applied in boils for 2 to 3 times 

for 10 days (Singh, 1995). 
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2.3 Commercial uses 

• Stems yield fibre used for making ropes (Anonymous, 1986). 

• The whole plant is used for making nettle beer (Sing, 2005). 

• The areal parts are used for making green colored dyes for cloths (Anonymousl, 

1985). 

Advance research on Urtica parvfflora Roxb and related species. 

Peumans et al, (1984) first isolated a lectin from U. dioica rhizomes. It is the first single 

chain lectin to be found in plants. UDA differs from all other known plant iectins with respect to 

its molecular structure. It interacts with cells in a specific way & induces y-interferon 

production by human lymphocytes. 

Shibuya et al., (1986) found UDA has two carbohydrate binding sites per molecule chain. Van 

Damme eta/ {1988) & Va damme & Peumans (1987) isolated six isororm isolectins from Urtica 

rhizomes. They all induce y-interferon in fresh human lymphocytes. 

Wagner et al, (1987) examined a polysaccharide fraction of the water extract of the roots of 

U. dioica & found anti inflammatory activity in the carrageenan rat paw edema model & 

lymphocyte transformation test. They also found UDA to stimulate the proliferation of human 

lymphocytes. 

Le Noal et al., (1992) reported that the lectins found in Urtica used to stimulate thymocytes 

and spleen T lymphocytes in mouse. 

Obe.rtreis et al., (1996) studied the antiphlogistic effects from the extracts of Urtica leaves. 

They isolated caffeoylmalic acid and and studied its therapeutic effect on rheumatoid arthritis. 

Taucher et al., (1996) studied the standardized preparation of U.diocia (IDS 23) and found to 

reduce TNFu, Il-113 after Upopolyscharides (LPS) stimulation of these cytokines in blood. 

Rhiehemann et al., (1999) suggested that ant-inflammatory effect of Urtica extracts may be 

related to inhibitory effect on NF- kappa [) activation by IDS 23. 
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Ca/licarpa arborea Roxb. 

2.4 Introduction 

Ca/licarpa arborea Roxb. ofter called as ·sormala • 'Ko)o' in Bengali, Sunga 1n lepcha and 

'Guenlo' 111 Nepal' belongs to family VERBENACEN 

It is a small, moderate sized tree about 12m ir height found ;n tt"ie bamboo and deciduous or 

mixed evergreen and deciduous forests on mountain slopes(l000-2500) m. ot Bangladest', 

Bhutan, Cambodia, India, Indonesia, Laos, Malaysia, Myanmar, Nepal, Thailand and Vietnam 

In India it is found in the the upper gangetic plains, lower hills of Kumaon to Sikkim, Assam, 

Bengal and Khasi hills (300 2000 'lleters) (Purkayastha eta/, 1982, 1985, Pearson eta! 

1932) 

Fig 2.2 Photograph showing the leaves and inflorescence of Cal/icarpa arborea Roxb. 
obtained from Majhitar, eastern part of Sikkim. 

2.5 Morphology 

Morphologically it IS having stout trunk with grey short bark with compressed four angled 

densly tomentose, branchlets. large ovate ~o ovatE ;anLeo!ate or ovate ob:ong, dl.ute 0' <.L: 

acuminate, entire leaves ') ')"by 2 75" to 1 r by') "" leathery, abax1ally densely yellow brown 



stellate tomentose (botll sides when young), adaxially dark green and shr'ly base cuneate to 

rounded, margrnentire. Cymes 6-11 em across, peduncle 4 angled, longer thar-, petioles Calyx 

cup-shaped, truncate or nearly so, outside densely gray stellate tomentose Corolla purple, ca 

3 mm Stamens much longer than corolla Ovary densely stellate tomentose Fruit purplt='­

brown. ca 2 mm in diam On peduncles 1 2" long wh1ch exceed the petioles. Drupe purpiP, 

bark-light or sand coloured, blaze soft, whrt:e yellowish streaks, hairs present. The bark of the 

plant is used for medicinal purposes. It mainly consists of aromatic oil containrng nydrocyanic 

acid (Gurung eta/... 2002) 

2.6 Phytochemical review and ethno-medicinal Uses 

E:thnomedicmally the bar·k ·s used a~ torw ard tdrm·naLrvt- aoulred -, cutaneo -'~ 

diseases, cheumatisrT' and gonorrhoea (GurL;ng, W02' 

Paste of bark and leaf applied on scorp1011 strf1g area ot s~rr 1Anonymous4. 1976 

fhe ieaf is used as febrifuge and the bark c; used in vanous skrn diseasec. \ Guru:lg, 

2002) 

2. 7 Commercial uses 

Wood used tor r nakinq •J'!, fliP I anc1 charcoal r Haines, 1965; 

Advance research on Callicarpa arborea Roxb 

R. Chenphen eta/., 200) l~'·Jt-strqated an•1;Y'aar a iJrrnr t(l!FS trorT' · allit.d' Clr'l vhorE<" l<nxr: 

c::nd Boese:1oerg1d '>!:Jf'( ip<. 

Gurung 1, ( 2002) if1vestiqated th~: et!ln ic use of tne olant a.:. the h J ICE' (lf tcu rt !<. 'JSPd • () rei iPf 

fever 

Blakesley et al., (2002) mvestigated the ethnomediCI!lar imoortance l-1e exarnmed the the 

seed germinatiof1 characteristics of this species 



Morinda citrifolia Linn. 

2.8 Introduction 

2.8.1 Common Names 

fndian Mulberry (India), Non (Hawaii), Nona (fa hit: and Raratonga), Polynesian ~usr: 

Fruit, Painkiller ~ree (Caribbean islands), Lada {Guam), Mengkudo (Malaysia (Malaysia), 

'\lhau (Soutl"- East Asia}, Gra~d Mon-1d,1 (ViE:tnamJ Cheese .,L•i' 'Aust'a ia) l(ura (1-,- '• 

:3l, moo (Africa) 

T r,p vernacula I a me-. tor Mormdii <Jtrifolta d t L'' E'"OL) d ""DSt f'Vt ry ', i 1 1d 1 (: nt 

the Soutl1 Pacific and carlbbear "lac J '"er"l used for t'lis p1ant (Rita. 1998). Mortnaa 

citrifolial-l"n ofter called as Suranq1 or 3artlJI"q ,, H:nrl•, 6PI"qa-r Cl;u-a+i & IV!a,ath Ir 

l)r:ya it JS called as Achu or P1ndra a'la 1r: Ta,ni' <al!ed Nu'1a, ,,., !\Jepali rfc 'c:IPtl ct' 

t ardikath, belongs to family RUBIACEAE::. 

Fig 2.3 Photograph showing the fruit, leaves and inflorescence of Morinda 

citriFolia Linn. 



Fig 2.4 Photograph showing the root bark of Morinda citrifolia Linn 

2.9 Morphology 

Morohologica!!y tnt t-11ant na;, b, oadly eilipt,c glabrous, 'Jright gree'· •eavt •· Nt ~ •. t'~"~\•JP• . 

ovoid, glossy white fru,~ and yerlow1st, crowr t.:m·. hdrd wi~~- ~~ 1 nse graineo wood m 

o1onng material r·esides maximum ·n root and bark mostly found m young plant.-.. he 

r: ~H 11 0., m p 2s• .?82' c 111!0rindore Jresent 

(CnH 300 14). On hydrolysis morindin yields g1ucose hamrJose and 110: ,ft10nf 

2.10 Phytochemical Review and ethno-medicinal uses 

Noni f1uit JUICe has been ·eported to have anticancer activity (Cowden, 2005) 

Morinda citntolta fou:1d to have nsulinotropic ac+ivity (Hamid eta/., 2008) 
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• Morinda citrifolia has very week esrogenic activity (Chearskul, 2004). 

• The root is cathartic. The leaf act as febrifuge and tonic; heals wounds and ulcers. 

The baked fruit is given in asthma and dysentery. The leaf juice is applied to gout 

externally (Duduku et al? 2007). 

• The fruit is also used for leucorrhoea and sapraemia. 

• Traditionally the tender !eaves and fruits are used as food. 

2.11 Commercial uses 

• Commercially the leaves are used to rear silk worm. 

• The pulp of the fruit used for cleansing hair. 

• The wood is used for turning and for making plates and toys. 

2.12 Advance research on Horinda citrif'olia linn. 

Chafique et al., (1990) worked on the roots of plant for analgesic and behavioral 

effects on mice and found non toxic with a dose related effect in 1990. The extract did 

not exhibit any toxic effects but did show a significant dose related, central analgesic 

activity in the writhing and hotplate tests; this effect was confirmed by the antagonistic 

action of naloxone. 

Leach et al., (1988) examined the antibacterial activity of some medicinal plants of 

Papua New Guinea. The widespread medicinal use of these plants would suggest they do 

contain pharmacologically active substances. 

Levand et al., {1979) separated several compounds from dried fruit of Morinda citrifolia 

(asperuloside, glucose, caprolic and caprylic acids). 

M!Jorthy eta!., (1955) investigate the extract of the roots of this plant for preliminary 

phytochemical and pharmacological study. This was used as an effective hypotensive 

agent in a majority of patients treated by Dang Van Ho in 1955. 

Bushnell et al., (1950) looked into the antibacterial properties of this plant found 

effective against the intestinal pathogens (P. aeruginosa, M. pyogenes and £ colt). The 

extract from the ripe fruit was shown to have moderate antibacterial properties against 
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Salmonella typhosa, Salmonella Montevideo, Salmonella schottmuel/eri, Shigella paradys, 

BH and Shigella paradys. 

Locher et al., (1995) investigated the antimicrobial activity and anticomplement 

activity of extracts obtained from this plant. 

Lung et a/., explored the anticancer activity of this plant on intraperitoneally 

implanted Lewis Lung carcinoma in syngeneic mice. The ethanol predipotate {noni-ppt) 

was not directly toxic to cancer cells. It acts indirectly by enhancing the host immune 

system involving macrophages or lymphocytes. Noni-ppt had a beneficial effect when 

combined with suboptimal doses of chemotherapeutic agents. This suggests a possibility 

of clinical application of noni-ppt in cancer treatment. 

Sim et al., (1993) inspect the isolation and characterization of a fluorescent compound 

from the fruit of Morinda citifoliil {Noni). 

Hiramat:su et al., {1993) were isolated anthraquinone from the chloroform extract of 

the root of this plant and camnacanthal induced normal morphology and cytosketal 

structure modification in rat- transformed cancer cells. 

Kikuzaki et al., were isolated three new glycosides from Morinda fruit. They are 6- 0-

(beta-0-glucopyranosyl)-1-0-octanoyl-beta-0 glucopyranose, 6-0- ( beta- 0-

glucopyranosyl)- 1- 0-hexanoyl -beta- 0 glucopyranoseand 3- methylbut- 3-enyl 6-0-

beta-0- glucopyranosyl- beta- D- glucopyranoside. 

Mieller et al., (200) studied on noni juice for the hidden potential for hyperkalemia. The 

potassium concentration in noni juice was determined and found to be 56.3m Eq/l, similar 

to that in orange juice and tomato juice. 

Hirazumi et al., (1999) investigated an immunomodulatory polysaccharide- rich 

substance from the fruit substance of Morinda citffolia {Noni) with antitumour activity. 

Therapeutic administration of noni-ppr significantly increased survival time of tumor 

bearing mice. Results also suggested the possibility, that mono-ppt may suppress tumor 

growth through activation of the host immune system. Noni-ppt was also capable of 

stimulating the release of several cytokines from immune cells. 

Hiwase eta/., (1999) inspected that damnacanthal, from Morinda citrifolia exhibited 

apoptosis (cell death) in cancer cells. Damnacanthal treated cancer cells showed more 

DNA fragmentation from ultraviolet irradiation, than cancer cells treated with ultraviolet 

radiation alone. 
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Kikuzaki et al., investigated novel trisaccharide fatty acid ester was 2, 6-di-0- (beta- D­

glucopyranosyl) - 1-0-octanoyl-beta- D-glucopyranose identified from the fruits of 

morinda citrifolia (noni). 

Gendong et al., (1998) analyze Jamu Gendong, a kind of traditional medicine in 

Indonesia for antibacterial and antifungal activities. The results showed the samples were 

heavily contaminated with bacteria, yeast and moulds. 

Hirazumi et al., (1994) investigated antitumor studies of a traditional hawaiian 

medicinal plant. Morinda citrifolia (noni-ppt) , in the Lewis Lung peritoneal carcinomatosis 

model. The pattern of release of these mediators suggested that mono-ppt may promote 

both a non-specific and th 1 cell mediated antitumor response. 

Konturek et al, showed that Morinda dtrifolia (noni) inhibits gastric emptying in male 

rats via a mechanism involving stimulation of cholecystokinin and its receptor activation. 

Cholecystokinin is a peptide hormone of the gastrointestinal system responsible for 

stimulating the digestion of fat and protein. It delays gastric emptying and inhibits gastric 

acid and plasma gastrin responses 

Pu et al., (2004) explored effect of juice from Morinda citifolia (Noni) on gastric 

emptying in male rats. The results suggest that oral noni inhibits gastric emptying in male 

rats via a mechanism involving stimulation of CCK secretion and CCK1 receptor activation. 

Desmond et al., (2004) have been studied two clinical case-study reports on the effects 

of morinda citrifolia for immune responses pivotal to cancer patient's long term survival. 

The author concludes that these cases are valuable experiences and hope to stimulate 

interest in noni research as an important part of adjuvant immunotherapy for cancer. 

Wang et al., (2000) were examined of synergistic effects of Tahitian noni juice and 

methylsulfonymethane on mammary breast cancer prevention at the initiation stage of 

chemical carcinogenesis induced by DMBA in female Sprague-dawley rats. 

Siddiqui et al., (2003) have been isolated and elucidated structural determination of a 

benzofuran and Bis-Nor- isoprenoid from Aspergillus niger grown on the water 

soluble fraction of Morinda dtifolia linn. leaves. 

Stalman et al., (2003) were studied on cell cultures of Morinda citrifolia L are capable 

of accumulating substantial amounts of anthraquinones. All study indicates that the main 

point of regulation in anthraquinone biosynthesis is located at the entrance of the specific 

secondary route. 
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Conrad et al., (2003) inspected the inhibition of angiogenic initiation and disruption of 

newly established human vascular networks by juice from Morinda citrifolia (noni). Noni in 

concentrations of 5% {V/V) or greater was highly effective in inhibiting the initiation of 

new vessel sprouts from placental vein explants, compared with initiation in control 

explants in media supplemented with an equivalent amount of saline. 

Wang et al., (1999) reported that noni have antibacterial, antiviral, antitumor, 

antihelminthic, analgesic, hypotensive, anti-inflammatory, and immune enhancing effects. 

Saludes et al., investigated antitubercular constituents from the hexane fraction of 

Morinda citrifolia L and found the major constituents are E-phytol, cycloartenol, 

stigmasterool, sitosterol, campesta-5,7,22-trien-3-ol and the ketosteroids stigmasta-4-en-

3-one and stigmasta-4-22-dien-3-one. 

Xiong et al studied antioxidative activity of extracts from morinda citrifolia l. root, 

fruit and leaf and found the activity in the roots may be due to both polar and non-polar 

compounds but, in the leaf and fruit, only to non-polar compounds. 

Scott, (2006) evaluated the antifungal activity of extracts of Morinda citrifolia L and 

found it exhibit significant antimicrobial and antifungal activity against various strains of 

fungi and bacteria A.niger, C.alvicans, E.coli, S.aureus and T. mentagrophytes. 

Wang et a/., (2002) investigated the protective effects of Morinda citifolia on hepatic 

injury induced by a liver carcinogen and found that as a selective COX-2 inhibitor, it may 

protect liver by suppressing COX-2. enzymes. 
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