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ABSTRACT

Since the birth of humans on this planet, plants have been utilized for diagnosis, treatment and prevention of
various ailments. C. arborea belonging to family Lecythidaceae is one the most utilized plants. It is a tree
having large sessile yellowish flowers and large green berry type fruits with persistent style and calyx.
Traditionally is has been used to treat cough and cold, infertility, jaundice developed after delivery, piles,
blood dysentery, scorpion sting, sores in intestine, bed sores, ear pain, snake bite, inflammation, ulcer,
spermatorrhoea and wounds in humans and corneal opacity and weakness in animals. Many pharmacological
activities of this plant are reported viz. antidiarrhoeal, anti-inflammatory, analgesic, hypoglycemic,
antibacterial, antifungal, antileishmanial, a-glucosidase inhibitory, antioxidant, hepatoprotective, cytotoxic,
CNS depressant and anticoagulant. Various phenolic compounds, sterols, terpenes, saponins and tannins have
been isolated from this plant. Pharmacognostic studies for its authentication have also been carried out.
Hamdard Ghutti® is one of the available polyherbal formulations containing C. arborea. This review provides
adequate information about ethnomedicinal uses, general morphology, pharmacognostic and physicochemical
parameters, phytoconstituents, pharmacological properties, and available formulations of this plant.
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INTRODUCTION

Plants are the most important and the oldest source of medicines. Information from fossil records reveals
the use of plants as medicines some 60,000 years ago . Currently 25% of prescribed drugs are derived
from higher plants and this value goes to 50% if animal and microbial products are also included . This
highlights the importance of natural products as a good source of new drugs in future.

Careya arborea Roxb. is commonly known as Kumbhi in Hindi and Wild Guava in English. It is widely
distributed in Sri Lanka, India, Peninsula and Malay up to an altitude of 1500 meters [ #]. This plant is
very important in the field of medicines and is being used for treatment of various ailments. It is also
used for other purposes e.g. methanolic extract of the leaf is a good indicator in acid-base titrations ),
crushed bark of the root is mixed with water to stupefy fishes ®, stem bark is used for clothing and to
produce yellow colored dye [ and leaves are used as green manure . Brief taxonomic information
about C. arborea is described below ],

Kingdom Plantae
Phylum Tracheophyta
Class Magnoliopsida
Order  Ericales
Family Lecythidaceae
Genus  Careya
Species arborea

Various stages of the plant are shown in figure 1.

Ethnomedicinal uses

C. arborea has a history of very important ethnomedicinal uses such as; persistent calyx, fresh bark juice
and flowers are used to treat cough and cold “* ' paste of flowers of C. arborea and fruits of
Terminalia chebula and Emblica officinalis, prepared by macerating in ghee, is taken orally in empty
stomach to treat infertility '?); extract of bark in hot water is used to take a bath by the lady for treatment
of jaundice developed after delivery %!; powder of stem bark is mixed with honey [*% or 50 g of bark is
boiled with water and 1 glass of it is taken in empty stomach for seven days to treat piles !; powder of
bark mixed with cow milk is taken orally in empty stomach to treat dysentery [°]; paste prepared from
fresh bark is applied over scorpion sting and fruit infusion is taken orally ®%; root of Indigofera
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cassioides mixed with juice of C. arborea is used to treat blood
dysentery [ bark is used to treat sores in intestine and is also
effective in bed sores '); bark of the root is used to treat vata and
kapha [: juice of the bark is applied internally to treat ear pain !;
dried stem bark of C. arborea is one of the most important
components of medicated water “vethuvellam” used by a woman to
take a bath after delivery to overcome her body weakness ! the

exudates from the bark are used as repellent to leeches . Other

ethnomedicinal uses of C. arborea are in the treatment of diarrhea 2,

snake bite, inflammation, ulcer 2, spermatorrhoea ! and wounds
[24]

In ethnoveterinary medicines it is used to treat corneal opacity ),
paste of bark in curd is used to overcome weakness in cattle ?* and
ripe fruit is a delicious food of Semnopithecus entellus (Hanuman
Langur) ) and Elephas maximus (Asiatic elephant) 2%/,

Figure 1: Careya arborea: a) mature tree; b) flowers; c) fruits

Morphology of the plant

C. arborea is a tree having a spreading crown and height of about 20
meters. Arrangement of leaves is alternate. Flowers are large, sessile,
ill smelling and yellowish white colored. Inflorescence of flowers is
racemose. Flowering season is March to April. Fruit is large, round
shaped, fleshy and green in color, seeds being embedded in this flesh

ggulsgl. Bark is of dark grey color and usually exfoliates in thin strips

Pharmacognostic characters
Stem Bark

Stem bark of C. arborea is of dark grey color, thick and rough having
cracks which are usually shallow. It is odorless and has astringent
taste. In transactional view, the bark shows 8 to 16 layers of
rectangular shaped, brownish black colored, thick walled cork cells.
Inside the cork, there are 2 to 3 layers of phellogen which produce
phelloderm cells centripetally. Parenchymatous cells of cortex are
multilayered, polygonal to rectangular in shape. Secondary phloem is
also present consisting of phloem parenchyma, fibers, vessels and 1 to
2 seriate medullary rays. Phloem parenchyma and cortex cells contain
crystals of calcium oxalate. In powder of the bark, thick walled
lignified fibers, about 38 to 66 micrometer in length and crystals of
calcium oxalate of 10 to 15 micrometer are characteristic 2.

Leaf

Color of leaf is green, shape is obovate and apex is acuminate with
crenate margin. Length and width of fresh leaf is 15-22 cm and 7-12
cm respectively with 0.1-1.8 cm long petiole. In transverse section of
leaf through midrib, thick cuticle over the epidermis is prominent on
both adaxial and abaxial sides. Inside the epidermis, there is
collenchyma tissue, a single layer of palisade cells and few layers of
spongy mesophyll cells. In the midrib, one large central and two
relatively lateral bundles of vascular tissue embedding in the spongy
mesophyll cells are found. These vascular bundles are surrounded by
lignified sclerenchyma fibers. Xylem tissue consists of fibers,
tracheids, parenchyma and vessels forming the shape of a cup and
phloem surrounds it. Stomata are of anisocytic type.

Leaf constants per mm? area are: Stomata number, upper surface
(28.00), lower surface (188.00); Stomatal index, upper surface (8.26),

lower surface (31.18); Vein-islet number (6.00-8.00); Veinlet
termination number (7.00-9.00); Palisade ratio (6.00-8.00 per cell) &I,

Fruit

Fruit is berry type, large and green colored. It has persistent style and
calyx and weighs about 100 g. Outermost layer of fruit is epidermis
with a waxy covering. Inside epidermis there is collenchymatous
hypodermis, inside which loosely packed parenchymatous cells are
present having scattered vascular bundles. Some of these parenchyma
cells have stone cells which provide mechanical support. Placentaion
of ovules is axial with 4 locules B,

Physicochemical parameters

Physicochemical parameters of the leaf and the stem bark are listed in
Table 1 [33231

Table 1: Physicochemical parameters of leaf and stem of C. arborea

Physicochemical constantsssssss Leaf Stem bark
Foreign matter (% w/w) 0.20 0.80
Total ash (% w/w) 6.00 4.50
Acid insoluble ash (% w/w) 1.40 0.17
Water soluble ash (% w/w) 2.20 1.10
Loss on drying (% w/w) 3.20 6.00
Swelling index (mL) 4.70 3.73
Water soluble extractive (% w/w) 18.4 16.0
Alcohol soluble extractive (% w/w) 8.20 7.20

Phytochemistry of C. arborea

Tannins are reported in aerial parts of C. arborea B%. Detail of other
phytoconstituents in various parts of the plant is described below.

Flowers
Flowers of C. arborea have triterpenoids, steroids and tannins 3],

Fruits
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Phenolic compounds viz. gallic acid (1), 3,4-dihydroxybenzoic acid
(2), quercetin  3-O-glucopyranoside  (3), kaempferol 3-O-
glucopyranoside (4) and qurcetin 3-O-(6-O-glucopyranosyl)-gluco
pyranoside (5) were isolated from methanol, n-hexane, ethyl acetate
and dichloromethane extracts of C. arborea fruit ¢,

Seeds
Seeds of C. arborea are reported to possess starch *"), a- spinasterone

(6), a- spinasterol (7) B and triterpenoids viz. 16 desoxy
Parri]ngtogenol C (8), barringtogenol C (9) and barringtogenol D (10)
39-42

Leaves

Acid hydrolysis of ethanolic extract of leaf produced a triterpenoid
lactone careyagenolide (11), maslinic acid (12) and 2a-hydroxy
ursolic acid (13) ¥ and from its methanol extract a triterpenoid
saponin arborenin (14) and desacylescin 111 (15) were isolated (44!,

Other reported constituents are taraxerol (16) !, ellagic acid (17), n-
hexacosanol &18), taraxerol acetate (19), quercitin (20) and B-
sitosterol (21) 14!, careaborin (22) " and tannins “8.

Stem bark

Stem bark is reported to contain terpenes, sterols [*®! tannins and
saponins

[50]
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Pharmacological activities of C. arborea
Antidiarrhoeal activity

Antidiarrhoeal activity of methanolic extract of the bark against castor
oil induced diarrhea was testified in mice B,

Anti ulcer activity

Ethanolic extract of the stem bark demonstrated anti ulcer activity
against ethanol, pylorus ligation and cold resistant stress induced
ulcers in albino rats 4. In another study, ethanol extract of the leaf
showed significant gastroprotective effects in rats against ethanol,
aspirin, cold restraint stress and pylorus ligation induced ulcers by
decreasing acid volume and simultaneously increasing mucus level on
the walls of stomach %!,

Anti-inflammatory and analgesic effects

Methanolic extract of C. arborea stem bark showed analgesic and
anti-inflammatory effects against dextran, carrageenan, serotonin and
histamine induced paw edema and granuloma induced by cotton pellet
method in animal models ! and an alkaloid piperine, isolated from
the bark, showed peripheral and central analgesic activity in mice %,
Several mechanisms are involved in this anti-inflammatory effect

including the inhibition of mediators, enzymes and cytokines release
[56]

Wound healing potential

Methanolic extract of leaves of C. arborea was revealed to possess
wound healing potential in rats in a dose dependent manner 57

Hypoglycemic effect

Root bark of C. arborea contains a metformin like compound, having
hypoglycemic effect (81,

Antifertility effects

Phenolic compounds present in methanolic extract of the root of C.
arborea showed reversible antifertility effects in mice by pregnancy
inhibition and estorus cycle disturbances .

Antibacterial activity

Antibacterial activity of methanolic extract of the bark of C. arborea
against Escherichia coli, Pseudomonas aeruginosa, Salmonella typi,
Vibrio cholera, Shigella dysenteriae, Staphylococcus aureus,
Staphylococcus  epidermidis,  Streptococcus  pneumonia  and
Micrococcus luteus . of ethanolic and ethyl acetate extracts of the
fruit against  Salmonella  typhimurium,  Escherichia coli,
Staphylococcus aureus, Listeria monocytogenes and Staphylococcus
epidermidis Y, of the leaf extract against Escherichia coli isolated
from UTI patients 2, of methanolic extract of the leaf against
Staphylococcus aureus, Enterococcus faecalis, Citrobacter freundii,
Acinetobacter baumannii, Escherichia coli, Enterobacter aerogenes,
Proteus mirabilis, Klebsiella pneumoniae, Pseudomonas aeruginosa
and Proteus vulgaris ! and of ethanolic extract of the leaf against
Streptococcus pyogenes, Escherichia coli, Salmonella typhimurium,
Bacillus cereus, Pseudomonas aeruginosa and Zymomonas mobilis
154 has been reported.

Antifungal activity
Antifungal activity of methanolic extract of the bark against Candida

albicans, Aspergillus flavus, Aspergillus niger and Alternaria solani
was revealed [,

Antileishmanial activity

Methanolic extract of the leaf was effective against leishmaniasis
caused by Leishmania donovani [,

a-glucosidase inhibitory action

C. arborea has a-glucosidase inhibitory and antioxidant properties
indicating suitable use of this weed as food 1.

Antioxidant activity

C. arborea possesses antioxidant activity, demonstrated by
methanolic extract of the bark [ 8 671 and dichloromethane and
methanol extracts of the fruit 1.

Hepatoprotective activity

stem bark demonstrated
671 carbon

Methanolic extract of C. arborea
hepatoprotective action in mice against carcinoma
tetrachloride ®® and N-nitrosodiethylamine !,

Cytotoxic activity

Methanolic extract of C. arborea stem bark showed antitumor activity
in mice against Dalton lymphomal™@ and HeLa cell lines [
Ethanolic extract of the leaf demonstrated prominent cytotoxic effects
when tested against Vero cell lines and HEp-2 cell lines 4,

CNS activity

CNS depressant activity was demonstrated by methanolic extract of C.
arborea stem bark when tested in albino mice and rats ['*1.

Anticoagulant effect

Methanolic extract of the bark showed anticoagulant activity
comparable to warfarin with a significant increase in the activated
prothrombin and thrombin times [/,

Available formulations of C. arborea

Various formulations containing C. arborea as one of the active
components are available in market e.g. Hamdard Ghutti® (Hamdard
Laboratories (Waqf) Pakistan), a pediatric preparation used to
evacuate bowl and treat constipation of newborn and infants (73]
Jigrine® (Hamdard Laboratories (Waqf) Pakistan), a polyherbal
formulation used to treat liver ailments "4, Habb-e-Kabid Naushadri®
(Hamdard Laboratories (Waqf) Pakistan), an effective product for
about all types of liver disorders ™ Kumbhajatu® (Ayurveda
Rasashala, Pune, India), a good formulation to treat hyperlipidemia ®
and Obenyl® (Charak Pharmaceuticals), used as appetite suppressant
to treat obesity 7.

Conflict of interest
None.

REFERENCES

1. Fabricant D.S., Farnsworth N.R. The value of plants used in traditional
medicine for drug discovery. Esnvironmental health perspectives, 2001;
109(Suppl 1):69.

2. Tyler V.E., editor The Recent History of Pharmacognosy. The Inside
Story of Medicines: A Symposium (Madison, 1997); 1997.

3. Gupta P.C., Sharma N., Rao C.V. Pharmacognostic studies of the leaves
and stem of Careya arborea Roxb. Asian Pacific journal of tropical
biomedicine, 2012; 2(5):404-8. DOI:10.1016/S2221-1691(12)60065-3.

4. The ayurvedic pharmacopoeia of India.VVolume V(1): pp.110.

32



The Journal of Phytopharmacology

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Wadkar K., Magdum C., Kondawar M. Use of Careya arborea Roxb.
leaf extract as an indicator in acid base titration. Res J Pharm Technol,
2008; 1(4):535-6.

Kamalkishor H.N., Kulkarni K. Fish stupefying plants used by the Gond
tribal of Mendha village of Central India. Indian Journal of Traditional
Knowledge, 2009; 8(4):531-4.

Gaur R. Traditional dye yielding plants of Uttarakhand, India. Natural
Product Radiance, 2008; 7(2):154-65.

John D. One hundred useful raw drugs of the Kani tribes of Trivandrum
forest division, Kerala, India. International Journal of Crude Drug
Research, 1984; 22(1):17-39.

Catalogue of Life: 29th January
http://wwwecatalogueoflifeorg/col/details/species/id/3416364.
Assessed: 06.02.2016.

Bedi S. Ethnobotany of the Ratan Mahal Hills, Gujarat, India. Economic
Botany, 1978; 32(3):278-84.

Satyavathi K., Satyavani S., Padal, T.S.N., Padal S.B. Ethnomedicinal
Plants Used By Primitive Tribal of Pedabayalu Mandalam,
Visakhapatnam District, A.P, India. International Journal of
Ethnobiology & Ethnomedicine, 2014; 1(1):1-7.

Mahishi P., Srinivasa B., Shivanna M. Medicinal plant wealth of local
communities in some villages in Shimoga District of Karnataka, India.
Journal of Ethnopharmacology, 2005; 98(3):307-12.

Samvatsar S., Diwanji V. Plant sources for the treatment of jaundice in
the tribals of Western Madhya Pradesh of India. Journal of
Ethnopharmacology, ~ 2000;  73(1):313-6. DOI:10.1016/S0378-
8741(00)00274-9.

Rout S., Thatoi H. Ethnomedicinal practices of Kol tribes in Similipal
Biosphere Reserve, Orissa, India. Ethnobotanical Leaflets, 2009;
2009(3):1.

Parinitha M., Harish G., Vivek N., Mahesh T., Shivanna M. Ethno-
botanical wealth of Bhadra wild life sanctuary in Karnataka. Indian
journal of Traditional knowledge, 2004; 3(1):37-50.

Mahanta R., Rout S., Sahu H. Ethnomedicinal plant resources of
Similipal biosphere reserve, Orissa, India. Zoos Print J, 2006;
21(8):2372-4.

Bhat P., Hegde G.R., Hegde G., Mulgund G.S. Ethnomedicinal plants to
cure skin diseases—An account of the traditional knowledge in the
coastal parts of Central Western Ghats, Karnataka, India. Journal of
ethnopharmacology, 2014; 151(1):493-502.

Shiddamallayya N., Yasmeen A., Gopakumar K. Medico-botanical
survey of Kumar parvatha Kukke subramanya, Mangalore, Karnataka.
Indian Journal of Traditional Knowledge, 2010; 9(1):96-9.

Bhandary M., Chandrashekar K., Kaveriappa K. Medical ethnobotany of
the siddis of Uttara Kannada district, Karnataka, India. Journal of
Ethnopharmacology, 1995; 47(3):149-58.

Rajith N., Navas M., Thaha A.M., Manju M., Anish N., Rajasekharan S.,
et al. A study on traditional mother care plants of rural communities of
South Kerala. Indian Journal of Traditional Knowledge, 2010; 9(1):203-
8.

Dash S.K., Padhy S. Review on ethnomedicines for diarrhoea diseases
from Orissa: prevalence versus culture. Journal of Human Ecology, 2006;
20(1):59-64.

Maurya R., Dongarwar N. Studies on the medicinal uses of wild trees of
Nagpur District. International Journal of Life Science and Pharma
Research, 2012; 2:21-4.

Modak B.K., Gorai P., Dhan R., Mukherjee A., Dey A. Tradition in
treating taboo: Folkloric medicinal wisdom of the aboriginals of Purulia
district, West Bengal, India against sexual, gynaecological and related
disorders. Journal of ethnopharmacology, 2015; 169:370-86.

Bhat P., Hegde G., Hegde G.R. Ethnomedicinal practices in different
communities of Uttara Kannada district of Karnataka for treatment of
wounds. Journal of ethnopharmacology, 2012; 143(2):501-14.

Rajakumar N., Shivanna M. Traditional veterinary healthcare practices in
Shimoga district of Karnataka, India. Indian J Tradit Knowl, 2012;
11(2):283-7.

Mallik B.K., Panda T., Padhy R.N. Ethnoveterinary practices of
aborigine tribes in Odisha, India. Asian Pacific Journal of Tropical
Biomedicine, 2012; 2(3):S1520-S5.

Punekar S.A. Some food plants of Hanuman langur Semnopithecus
entellus (Dufresne) in the Western Ghats of Maharashtra, India. Zoos’
print journal, 2002; 17:797-801.

Mohapatra K.K., Patra A., Paramanik D. Food and feeding behaviour of
Asiatic elephant (Elephas maximus Linn.) in Kuldiha Wild Life
Sanctuary, Odisha, India. Journal of Environmental Biology, 2013;
34(1):87.

Kiran A.W., Chandrakant S.M. Pharmacognostic profiles of bark of
Careya arborea Roxb. Journal of Pharmacognosy and Phytotherapy,
2009; 1(5):064-6.

2016.
2016.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Ambardar N., Aeri V. A better understanding of traditional uses of
Careya arborea Roxb.: Phytochemical and pharmacological review.
Tang (Humanitas Medicine), 2013; 3(4):28.1-.7.

Ragavendran P., Radha A., Paul M., and Kumar D.S. A
pharmacognostical report on Careya arborea Roxb. (Lecythidaceae)
fruits. Hygeia J D Med, 2015; 7(1):10-7.

Goyal K.K., Kumar B.N.S., Mruthunjaya K., Yoganarasimhan S.N.
Pharmacognostical studies of stem bark of Careya arborea Roxb.
International Journal of Green Pharmacy, 2011; 5(1):6.

Soni P., Sharma H., Bisen S. Physicochemical properties of Careya
arborea and Aesculus assamica starches. Starch-Stérke, 1989; 41(6):208-
11.

Atal C., Srivastava J., Wali B., Chakravarty R., Dhawan B., Rastogi R.
Screening of Indian plants for biological activity. Part VIII. Indian J Exp
Biol, 1978; 16(3):330-49.

Shantha T., Pasupathy S., Yoganarasimhan S. Identification, macro-,
microscopic and physico-chemical details of a market sample of
padmaka (Careya arborea Roxb). Indian journal of forestry, 1987.
Ariyaratna R., Amarasinghe N., Gunawardena D., Jayasinghe U.
Antioxidant phenolic constituents from the fruits of Careya arborea.
Peradeniya University Research Sessions Purse 2007 Volume 12 Part I-
Agricultural, Biological and Medical Sciences Editorial Board, 2007:103.
Soni P. Forest source of starch and its derivatives. Indian J MFP, 1991;
1:86.

Mahato S., Dutta N. Sterols from Careya arborea. Phytochemistry, 1972;
11(6):2116-7. DOI:10.1016/S0031-9422(00)90189-4.

Mahati S., Dutta N., Chakravarti R. Triterpenes from Careya arborea:
Structure of carreyagenol D. Journal of the Indian Chemical Society,
1973; 50: 254-59.

Chakraborti S., Barua A. Triterpenoids—XVI: The constitution of
barringtogenol D—A new triterpenoid sapogenin from Barringtonia
acutangula gaertn. Tetrahedron, 1963; 19(11):1727-32.

Nakano T., Hasegawa M., Fukumaru T., Durham L.J., Budzikiewicz H.,
Djerassi C. Structure of jegosapogenol (barringtogenol. C, aescinidin)
and the configuration at C-21 and C-22 in barringtogenol D, aescigenin,
protoaescigenin, and isoaescigenin. The Journal of Organic Chemistry,
1969; 34(10):3135-46.

Yosioka I., Imai K., Kitagawa I. On genuine sapogenins of horse chestnut
saponins by means of soil bacterial hydrolysis and a new minor
sapogenin: 16-Desoxy-barringtogenol C. Tetrahedron letters, 1967;
8(27):2577-80.

Das M.C. Triterpenoid sapogenols from the leaves of Careya arborea:
structure of careyagenolide. Phytochemistry, 1982; 21(8):2069-73.
Mandal D., Panda N., Kumar S., Banerjee S., Mandal N.B., Sahu N.P. A
triterpenoid saponin possessing antileishmanial activity from the leaves
of Careya arborea. Phytochemistry, 2006; 67(2):183-90.

Mahato S., Banerjee S., Chakravarti R. Taraxerol from Careya arborea.
Bulletin of the Calcutta School of Tropical Medicine, 1967; 15(1):8.
Gupt R., Chakraborty N., Dutta T. Crystalline constituents from Careya
arborea Roxb. Indian Journal of Pharmaceutical Sciences, 1975;
37(6):161-62.

Talapatra B., Basak A., Talapatra S. Terpenoids and related compounds.
Part XX. Careaborin, a new triterpene ester from the leaves of Careya
arborea. Journal of the Indian Chemical Society, 1981; 58:814-15.

Gupta R. Tannin bearing plants of India from denuded wastelands. J
Econ Taxon Bot, 1981; 2:139-55.

Bhattacharjee A., Das A. Phytochemical screening of some Indian plants.
Quarterly Journal of Crude Drug Research, 1969; 9(3):1408-12.

Joshi M., Sabnis S. A phytochemical study of South Gujarat forests
plants with special reference to the medicinal and of ethnobotanical
interest. Bulletin of Medico-Ethno-Botanical Research, 1989.

Rahman M., Khan O., Saha S., Alimuzzaman M. Antidiarrhoeal activity
of the bark extract of Careya arborea Roxb. Fitoterapia, 2003;
74(1):116-8.

Kumar K., Mruthunjaya K., Kumar S., Mythreyi R. Anti ulcer activity of
ethanol extract of the stem bark of Careya arborea Roxb. International
Current Pharmaceutical Journal, 2013; 2(3):78-82.

Gupta P.C., Rao C.V. Gastroprotective effect of standardized leaf extract
from Careya arborea on experimental gastric ulcers in rats.
Pharmaceutical biology, 2014; 52(8):1003-8.

Sambathkumar R., Sivakumar T., Sundaram R.S., Sivakumar P., Nethaji
R., Vijayabasker M., et al. Anti-inflammatory and analgesic effects of
Careya arborea stem bark in experimental animal models. Nigerian
Journal of Natural Products and Medicine, 2006; 9(1):38-43.

Ahmed M., Rahman M., Rahman M., Hossain C. Analgesic principle
from the bark of Careya arborea. Die Pharmazie, 2002; 57(10):698-701.
Begum R., Sharma M., Pillai K., Aeri V., Sheliya M.A. Inhibitory effect
of Careya arborea on inflammatory biomarkers in carrageenan-induced
inflammation. Pharmaceutical biology, 2015; 53(3):437-45.

33



The Journal of Phytopharmacology

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Ramesh H., Shenoy D.B. Effect of Careya arborea extracts on wound
healing activity in rats. Int J Analytical, Pharma Biomedical Sci,
2013;2(1):36-42.

Majeed M., Prakash S., Roy S., Agarwal V. Compositions and methods
containing natural compounds from nonconventional sources that are
useful in maintaining normal blood sugar levels. Google Patents; 2007.
Kalita J.C., Haque A., Kalita E., Sharma R., Rahman M.M. Antifertility
effects of the methanolic root extract of Careya arborea Roxb in albino
mice. The Bioscan, 2011; 6(4):701-6.

Kumar R.S., Sivakumar T., Sundaram R.S., Sivakumar P., Nethaji R.,
Gupta M. Antimicrobial and antioxidant activities of Careya arborea
Roxb. stem bark. Iranian Journal of Pharmacology & Therapeutics, 2006;
5(1):35-41.

Prabhakaran M., Reejo B., Kumar D.S. Antibacterial activity of the fruits
of Careya arborea Roxb.(Lecythidaceae). Hygeia JD Med, 2014,
6(1):20-4.

Fuad M.M.H., Ferdowsy H., Hossain M.N., Foysal M., Rahman M. In-
vitro antibacterial activity of common antibiotics and herb extracts to
clinical isolates of Escherichia coli collected from UTI patient.
International Journal of Research in Pharmaceutical and Biomedical
Sciences, 2012; 3(2):987-92.

Swain S.S., Padhy R.N. In vitro antibacterial efficacy of plants used by
an Indian aboriginal tribe against pathogenic bacteria isolated from
clinical samples. Journal of Taibah University Medical Sciences, 2015;
10(4):379-90.

Rathod S., Hajare S., Kukade S., Rothe S., Wadegaonkar P. Studies on
antitumor and antibacterial activities of Careya arborea Roxb. in vitro.
Int J Pharm Chem Sci, 2013; 4:1746-51.

Mai T.T., Thu N.N., Tien P.G., Chuyen N.V. Alpha-glucosidase
inhibitory and antioxidant activities of Vietnamese edible plants and their
relationships with polyphenol contents. Journal of nutritional science and
vitaminology, 2007; 53(3):267-76.

Senthilkumar N., Badami S., Cherian M.M., Hariharapura R.C. Potent in
vitro cytotoxic and antioxidant activity of Careya arborea bark extracts.
Phytotherapy Research, 2007; 21(5):492-5.

Senthilkumar N., Badami S., Dongre S.H., Bhojraj S. Antioxidant and
hepatoprotective activity of the methanol extract of Careya arborea bark
in Ehrlich ascites carcinoma-bearing mice. Journal of natural medicines,
2008; 62(3):336-9.

Kumar R.S., Sivakumar T., Sivakumar P., Nethaji R., Vijayabasker M.,
Perumal P., et al. Hepatoprotective and in vivo antioxidant effects of
Careya arborea against carbon tetrachloride induced liver damage in
rats. International Journal of Molecular Medicine and Advance Sciences,
2005; 1(4):418-24.

Kumar R.S. The antioxidant defense system induced by methanol extract
of Careya arborea in N-Nitroso-diethylamine (NDEA) induced
hepatocarcinogenesis. Journal of Complementary and Integrative
Medicine, 2008; 5(1).

Natesan S., Badami S., Dongre S.H., Godavarthi A. Antitumor activity
and antioxidant status of the methanol extract of Careya arborea bark
against Dalton's lymphoma ascites-induced ascitic and solid tumor in
mice. Journal of pharmacological sciences, 2007; 103(1):12-23.

Kumar R.S., Sundram R.S., Sivakumar P., Nethaji R., Senthil V., Murthy
N.V., et al. CNS activity of the methanol extracts of Careya arborea in
experimental animal model. Bangladesh Journal of Pharmacology, 2008;
3(1):36-43.

Kumar S., Joseph L., George M., Sharma A. A review on
anticoagulant/antithrombotic activity of natural plants used in traditional
medicine. International Journal of Pharmaceutical Sciences Review and
Research, 2011; 8(1):70-4.

Jelliffe D.B., Jelliffe E., Naylor A. Breastfeeding for child survival
Pakistan. A report prepared by British consultants, Contract No.
AID/DPE-5969-Z-00-7064-00, 1988.

Najmi AK., Pillai K., Pal S., Agil M. Free radical scavenging and
hepatoprotective activity of jigrine against galactosamine induced
hepatopathy in rats. Journal of ethnopharmacology, 2005; 97(3):521-5.
Good Hakeem: A family herbal store.
http://buyherbalgoodhakeemcom/habb-e-kabi-naushadri-hamdard.
Assessed: 06.02.2016.

Ghosh R., Kadam P., Kadam V. Antioxidant and hypolipidemic activity
of Kumbhajatu in hypercholesterolemic rats. International journal of
Ayurveda research, 2010; 1(3):159.

Ayurvedaforall: One-stop-shop for complete Ayurveda.
http://wwwayurvedaforallcom/indexphp?osCsid=mc4ba3idojv9cclsaq4?
mjhip4. Assessed: 06.02.2016.

HOW TO CITE THIS ARTICLE
Khalig HA. Pharmacognostic, physicochemical, phytochemical and

pharmacological studies on Careya arborea Roxb.; A review. The Journal of

Phytopharmacology 2016;5(1):27-34.

34



