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Abstract

Cataract is the main cause of blindness in the world, responsible for approximately
50% of the existing cases in both developed and developing countries. Yet it is a
condition that can be treated by means of a rather safe and low-cost surgical proce-
dure. In human the age of above 50 years, diabetes, ultraviolet radiation, smoking
and chronic steroid therapy are among risk factors for accelerating cataract develo-
pment. In rural Sub Saharan-Africa, Morocco, India, Nepal and China, blinding
cataract is still frequently treated by traditional techniques of couching, a locally
available treatment at a cost that members of a rural community can afford. This
review explains the brief description of medicinal plants used in the management of
cataract.
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Introduction

Cataract i1s a major cause of blindness worldwide, especially in the tropical belt,
where most of the densely populated developing countries are located as compared with
other incidences in USA (Chatterjee et al., 1982; Kahn et al., 1977; Klein et al., 1982; Leske
et al., 1991; Liu et al., 1977;). There are about 50 million blind people in the world, and
cataract (opacities of the lens in the eye) is responsible for half of these cases (Johnson et al.,
2004). In USA, over 1.2 million cataract operations are performed per year; costing over 3.4
billion § (West 2000). For age related cataracts, it is thought (based on twin studies) that the
heritability for nuclear and cortical cataracts is around 50% (Hammond et al. 2000;
Hammond et al., 2001). There are only few genetic studies for age-related cataracts reported
till date (Graw et al., 2009; Jun et al., 2009; Okano et al., 2001). A cataract is the clouding of
the lens of the eye that makes it hard to see. Cataracts can affect one or both eyes. Cataracts
are common in older people. The first reports of radiation-induced cataracts appeared early in
the 20th century, shortly after the first X-ray machine was developed (Rollins et al., 1903).
The potential role of antioxidants in preventing various diseases is well documented. There
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are reports suggesting the beneficial effects of vitamins C and E preventing cataract by virtue
of their antioxidant property (Watkins et al., 2002).

Types of Cataract

Based on the causes of the cataract, there are five important types of cataracts seen
among humans (Meena et al., 2010; Suryanarayana et al., 2004). Various types of cataracts
are described in Table 1.

Etiology of Cataract

0 Limited consumption of lactose-containing foods (milk products). In animal studies,
galactose, a component of lactose, has been shown to promote cataracts formation.

0 A riboflavin deficiency has been implicated in cataracts development. Therefore, a
supplemental dosage of riboflavin, 10-50 mg/day, may help treat or at least slow the
progression of cataracts formation.

0 Early development of cataract of lens is due to the increased rate of sorbitol
formation, caused by hyperglycemia. Glycosylation of retinal proteins and retinal
micro vascular abnormalities lead to retinopathy and blindness (Meena et al., 2010).

0 Glycosylation of lysine residues of lens proteins also causes cataract formation
(Kelvin et al., 1992; Meena et al., 2010; Shukla et al., 2000).

Risk Factors of a Cataract

The risk of a cataract increases with age. Other risk factors include disease like
diabetes, smoking, alcohol use, nitric oxide and prolonged exposure to sunlight (Ohio State
University Medical Center, 2008). Total-body irradiation, especially when applied in a single
session, plays a central role in cataract formation (Deeg et al., 1984; Lappi et al., 1990;
Tichelli et al., 1987; Calissendorff et al., 1991). A significant excess risk for cataract formati-
on was observed among survivors of the 1945 atomic bomb attacks on Hiroshima and
Nagasaki, who received more than 3 Gy of irradiation (Choshi et al., 1983). Steroids are kno-

Table 1. List of various type of cataracts.

Type of

Cataract Causative factor Vulnerable People
Senile This cataract is caused due to the opacity of the eye Elderly persons, mostly those over the age of 60
Cataract lens by natural ageing process. years.

This cataract is caused due to some physical damage
to the eye lens capsule, such as that due to the entry
of a difficult-to-remove foreign object

Traumatic
Cataract

People working in hazardous conditions such as
welders and those in glass furnaces.

li Thi is th licati f h . .
Complicated 1s cataract 1s the complication of some other Patients of diabetes, emphysema, asthma, etc.

Cataract chronic disease in the person.
Congenital This cataract is caused in infants if the mother had .
. Newborn infants.
Cataract contracted German measles during pregnancy
. . . People usi ini i
Toxic This cataract is caused due to long term use of cople using eye IS cgntammg DT
.. . . and cortisone for a long time. Also, smokers as
Cataracts medicines or chemicals that are toxic to the eyes

they inhale toxic fumes which affect the eye lens
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wn to cause cataracts in patients [Black et al., 1960; Havre, 1965; Kobayashi et al., 1974;
Tichelli et al., 1993). Other risk factors include genetic factors, socioeconomic profile, maln-
utrition, myopia, renal failure, hypertension, obesity, chemical burn

Signs of a Cataract

Signs of a cataract develop slowly over time. Cloudy or blurry vision, a halo is seen
around lights or lights are too bright, poor night vision, double vision, colors seem faded
(Ohio State University Medical Center, 2008; Skalka et al., 1980).

Pharmacotherapy for prevention of Cataract

Aldose reductase inhibitors (ARI) are used in the treatment of cataract comprise a
variety of structurally different compounds like plant extracts, animal tissues or specific
small molecules. In diabetic rats, plant flavonids, such as quercitrin or the isoflavone geniste-
in, have delayed diabetic cataract formation (Huang et al., 2007; Leuenberger et al., 1978;
Varma et al., 1977; Varma et al., 1979). Levels of polyol in the lenses of rats have been
reduced by injection of intrinsic ARI containing extracts from human kidney and bovine
lenses (Kador et al., 2001). Nonsteroidal anti-inflammatory drugs, such as sulindac (Jacobs-
on et al., 1983; Sharma et al., 1989), aspirin (Cotlier et al., 1981; Gupta et al., 1991a) or
naproxen (Gupta et al., 1991b) have been reported to delay cataract through a weak AR
inhibitory activity. Fidarestat treatment completely prevented cataractous changes (Drel et
al., 2008). In dogs the topically applied ARI Kinostat has been shown to reverse the develo-
pment of cataracts (Kador et al., 2006). Other ARI with a beneficial effect on cataract preve-
ntion encompass Alrestatin (Chylack et al., 1979), Imrestat (Griffin et al., 1987), Ponalrestat
(Stribling et al., 1985), Epalrestat (Kato et al., 1991), Zenarestat (Ao et al., 1991), Minalrestat
(Robison et al., 1996), or Lidorestat (Zandt et al., 2005). A number of different antioxidants
have been reported to delay cataract formation in diabetic animals. These include the
antioxidant alpha lipoic acid, which has been shown to be effective in both delay and
progression of cataract (Kojima et al., 2007).

Nepafenac, a topical NSAID indicated for the prevention and treatment of anterior
segment pain and inflammation after cataract surgery, has been used recently in clinical trials
to test its efficacy in reducing the incidence of macular edema after cataract surgery. The
active ingredient is a prodrug that rapidly penetrates the cornea to form the active metabolite,
amfenac, by intraocular hydrolases particularly in the retina, ciliary body epithelium and
choroid (Ke et al., 2000; Pollreisz et al., 2010).

Phytotherapy

So far extensive work is reported for efficacy of medicinal plants and nutraceuticals
in effective management and prevention of cataractogenesis. Medicinal plant and related
natural products control the process of cataract generation at very various level especially as
an antioxidants and aldose reductase inhibitors (ARI). In table 2, a brief but comprehensive
literature survey of medicinal plants as potential phytotherapeutic agent is discussed. This
mini-review provides a path to researcher in developing new and effective phytotherapeutic
agents for patients suffering from cataracts.
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Table 2:- Medicinal plants used in treatment of Cataract

10

11

12

13

14

15

16

17

18

19

20

21

22

Scientific name (Common name)

Abrus precatorius L. (Crab's Eye)

Acorus calamus L. (Sweet flag)

Adhatoda vasica (L.) (Adusa)

Aegle marmelos (L.) Correa (Bael)

Ageratum conyzoides L. (Goat weed)

Ajuga bracteosa Wall. ex Benth.
(Bugleweed)

Alangium lamarckii Thwaits (Akol)

Allium cepa L. (Onion)

Allium sativum L. (Garlic)

Angelica dahurica (Fisch. ex Hoffm.)
Benth. et Hook. (Dahurian angelica
root)

Aralia elata (Miq) Seem. (Japanese
Angelica-tree)

Artemisia annua L. (Sweet
Wormwood)

Aster koraiensis Nakai(Korean
starwort)

Azadirachta indica A. Juss. (Neem)

Barleria prionitis Linn (Karunta)

Bidens pilosa L. (Spanish Needle)

Biophytum sensitivum (L.) (Life Plant)

Bobgunnia madagascariens (Desv.)
J.H. Kirkbr (Snake bean)

Brassica oleracea var. italica
(Cabbage)

Brassica juncea (L.) Czern. (Mustard
greens)

Brickellia arguta B. L. Rob. (Pungent
brickellbush)

Brillantaisia patula Ver texto (Nkon —
kohomaneeh)
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Fabaceae

Araceae

Acanthaceae

Rutaceae

Compositeae

Lamiaceae

Alangiaceae

Amaryllidaceae

Liliaceae

Apiaceae

Araliaceae

Asteraceae

Asteraceae

Meliaceae

Acanthaceae

Asteraceae
Oxalidaceae

Fabaceae

Brassicaceae

Brassicaceae

Asteraceae

Acanthaceae
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Part used  References

Leaf

Root

Flower

Leaf

Leaf

Leaf

Root
bark

Bulb

Bulb

Root

Whole
palnt

Leaf,
stem

Aerial
parts

Whole
plant

Leaf

Leaf
Leaf

Seed

Flower

Leaf

Leaf

Whole
plant

(Okoli et al., 2007)
(Kumar et al., 2011)

(Gacche et al., 2011a)

(Gacche et al., 2011a, Kirtikar et al.,
1993; Sathiyaraj et al., 2010; Skalka
et al., 1980)

(Klauss et al., 1994)

(Pande et al., 2007)

(Kumar 2011)
(Javadzadeh et al., 2009b)

(Javadzadeh et al., 2009a; Raju et
al., 2008)

(Liang et al., 2012; Shin et al., 1994)

(Chung et al., 2005)

(Lee et al., 2008)
(Kim et al., 2009).

(Halder et al., 2003; Rahmatullah et
al., 2010)

(Chavan et al., 2010; Etkin et al.,
2001; Sankaranarayanan et al.,
2010; Shukla et al., 2011)

(Klauss et al., 1994)
(Gacche et al., 2011a)

(Watson et al., 2008)

(Vibin et al., 2010)

(Valavala et al., 2011)

(Guzman et al., 2005; Rosler et al.,
1984)

(Zapfack et al., 2001).
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23

24

27

28

29

30

31

32

33

34
35

36

37

38

39

40

41

42

43

44

45

46

47

48

Scientific name (Common name)

Buddleja officinalis Maxim. (Pole
butterflybush)

Butea monosperma (Lam.) Taub.
(Dhak)

Caesalpinia volkensii Harms (Msoro)

Caesalpinia bonduc (L.) (Gray nicker
bean)

Camellia sinensis (L.) Kuntze (Green
tea)

Catharanthus roseus L. (Rose
Periwinkle)

Capparis zeylanica L. (Indian caper)

Capsicum frutescens L. (African devil)

Carissa edulis (A. Rich.) Stapf.
(Thungulu)

Cassia fistula (L.) (Golden shower tree)
Ceasalpinia digyna Rottler (Teri pod)

Centella asiatica (L.) Urb. (Indian
pennywort)

Cheilanthes glauca (Cav.) Mett
(Doradilla)

Chloroxylon swietenia DC (East Indian
Satin Wood)

Cineraria maritime L. (Silver ragwort)
Cistanche deserticola Ma (Desert-
broomrape)

Cleistocalyx operculatus (Roxb.) Merr.
et Perry (Water fairy flower)

Clerodendrum genus L. (Glorybower)
Coffea benghalensis Roxb. ex Schult.
(Cori ful)

Colebrooekea
oppositifolia Sm. (Dhurseli)

Corydalis turtschaninovii Besser
(Corydalis tuber)

Crataegus pinnatifida Bunge
(Hawthorn tree)

Crotalaria brevidens Benth. (Ethiopian
rattlebox)

Curcuma longa Linn. (Turmeric)

Scrophulariaceae

Leguminosae

Leguminosae

Caesalpiniaceae

Commelinaceae

Apocynaceae

Capparidaceae

Solanaceae

Apocynaceae

Fabeaceae
Caesalpiniaceae

Umbelliferae

Adiantaceae

Rutaceae

Compositae
Orobandaceae

Myrtaceae
Lamiaceae

Rubiaceae

Lamiaceae

Fumariaceae

Rosaceae

Fabaceae

Zingiberaceae
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Part used

Flower
Root
Leaf

Leaf

Inflorese
nces

Whole
plant

Leaf, root
Leaf or

whole
plant
Leaf

Leaf
Root

Leaf

Leaf

Stem
bark

Whole
plant

Whole
plant

Flower
bud

Root

Flower

Leaf, root

Tuber

Leaf

Leaf

Rhizome

References

(Matsuda et al., 1995)
(Mengi et al., 1995).
(Klauss et al., 1994)

(Gacche et al., 2011a)

(Gupta et al., 2002)

(Gacche et al., 2011b)

(Sini et al., 2010)

(Chifundera et al., 1998; Klauss et
al., 1994)

(Samie et al., 2009)

(Gacche et al., 2011a)
(Kumar et al., 2011)

(Bagchi et al., 2010; Rahmatullah et
al., 2011)

(Pastene et al., 2007)

(Palani et al., 2010)

(Anitha et al., 2011)

(Stefanova et al., 2011)

(Mai et al., 2010)
(Shrivastava et al., 2007)

(Rashid et al., 2010)

(Joshi et al., 2011)

Kubo et al., 1994)

(Wang et al., 2011)

(Klauss et al., 1994)

(Awasthi et al., 1996; Halder et al.,
2003; Pandya et al., 2000; Pandey et
al., 2010; Suryanarayana et al.,
2005)
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References

\ Part used

Scientific name (Common name)

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

Dendrobium huoshanense C.Z. Tang et
S.J. Cheng (Orchids)

Dregea volubilis (L.f.) Benth. ex Hook.
f. (Sneeze Wort)

Duranta repens L. (Golden Dewdrop)

Emblica officinalis Gaertn (Amla)

Emilia sonchifolia (L.) DC
(Sadamandi)

Enicostemma hyssopifolium (Willd.)
Verd. (Indian gentian)

Erigeron annuus (L.) Pers (Annual
fleabane)

Ervatamia divaricata (L.) Burkill
(Crape Jasmine)

Erythrina indica Lam. (Indian Coral
Tree)

Erythrina stricta Roxb. (Tiger claw)

Eucalyptus deglupta Blume (Rainbow
Eucalyptus)

Eugenia borinquensis Britton
(Guayabota De Sierra)

Eugenia jambolana Lamark (Jambu)

Excoecaria cochinchinensis Lour.
(Chinese-Croton)

Ficus golmerata L. (Cluster Fig Tree)

Flueggea virosa (Roxb.ex Willd.) Voigt
(White berry-bush)

Ginkgo biloba L. (Maidenhair Tree)

Gymnema sylvestre (Retz.) Schult
(Gymnema)

Hydrocotyl bonariensis Lam
(Pennywort)

Khaya senegalensis (Desr.) A. Juss.
(African mahogany)

Lantana camara L. (Spanish Flag)
Mangifera indica L. (Mango)

Magnolia fargesii (Finet & Gagnep.)
W. C. Cheng (Beaver Tree)
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Orchidaceae

Asclepiadaceae

Verbenaceae

Euphorbiaceae

Asteraceae

Gentianaceae

Asteraceae

Apocynaceae

Fabaceae
Fabaceae
Myrtaceae

Myrtaceae

Myrtaceae

Euphorbiaceae

Moraceae

Euphorbiaceae

Ginkgoaceae

Asclepiadaceae

Apiaceae

Meliaceae

Verbenaceae

Anacardiaceae

Magnoliaceae
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Leaf

Leaf

Leaf,
stem

Fruit,

seed

Leaf

Atrial
parts

Leaf,
stem

Whole
plant

Root
Leaf

Leaf

Leaf

Leaf

Aerial
part

Whole
palnt

Leaf,
stem

Leaf

Whole
plant

Leaf

Leaf

Leaf

Bark,
Leaf

Flower
buds

(Luo et al., 2008)

(Biju et al., 2007)

(Lee et al., 2008)

(Gupta et al., 2010a; Guzman et al.,
2005; Nair et al., 2010;
Suryanarayana et al., 2004)

(Lija et al., 2006)

(Patel et al., 2009)

(Jang et al., 2010)

(Unnikrishnan et al., 2004)

(Bussa et al., 2010)
(Umamaheswari et al., 2010)
(Guzman et al., 2005)

(Guzman et al., 2005)
(Jadhav et al., 2009; Guzman et al.,

2005; Rathi et al., 2002; Shahnawaz
etal., 2010)

(Lee et al., 2008)
(Gacche et al., 2011b)

(Lee et al., 2008)

(Ertekin et al., 2004; Thiagarajan et
al., 2002)

(Li et al., 2004; Miyatake et al.,
1994)

(Ajani et al., 2009)

(Lee et al., 2008)

(Kamatenesi et al., 2011)

(Nikhal et al., 2010; Guzman et al.,
2005)

(Lee et al., 2010)



Phytopharmacology 2012, 3(1) 93-110

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

Scientific name (Common name)

Momordica charantia Linn. (Bitter
Gourd)

Morinda citrifolia L. (Canary wood)

Moringa oleifera Lam (Drumstick
Tree)

Mucuna priiriens (L.) DL (Velvetbean)

Ocimum basilicum L. (Sweet basil)

Ocimum sanctum Linn (Tulsi)

Oxalis corniculata L. (Chari amilo)

Plantago ovata Forssk. (Desert Indian
wheat)

Platycodon grandiflorum (Jacq.) A.DC.

(Balloon flower)

Pleurotus florida (Mont.) Singer
(Oyster mushroom)

Pleurotus ostreatus (Jacq. Ex Fr.) P.
Kumm (Oyster mushroom)

Polygonum orientale L. (Ladyfingers)

Potentilla fulgens L. (Barren
strawberries)

Psoralea corylifolia L. (Babchi)

Pterocarpus marsupium Roxb. (Indian
kino)

Pueraria lobata (Willd.) Ohwi (Kudzu
vine)

Pyrus pashia Buch.-Ham. Ex D. Don
(Melu)

Salvia miltiorrhiza Bunge (Spanish
Flag)

Santalum album L. (Sandal)

Cucurbitaceae

Rubiaceae

Moringaceae

Fabaceae

Lamiaceae

Labiatae

Oxalidaceae

Plantaginaceae

Campanulaceae

Tricholomataceae

Tricholomataceae

Polygonaceae

Rosaceae

Fabaceae

Fabaceae

Leguminosae

Rosaceae

Lamiaceae

Santalaceae
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Part used

Fruit

Whole
palnt

Leaf

Seed

Leaf

Leaf

Leaf

Seed

Flower

Whole
plant

Whole
plant

Aerial
part

Root

Seed

Bark

Root

Fruit

Root

Wood

References

(Grover et al., 2002; Grover et al.,
2004; Rathi et al., 2002; Srivastava
et al., 1988; Srivastava et al., 1993)

(Gacche et al., 2011b)
(Sasikala et al., 2010)

(Rathi et al., 2002)

(Kamatenesi et al., 2011)

(Dahanukar et al., 2000; Gupta et
al., 2005; Halder et al., 2003;
Pandey et al., 2010; Sharma et al.,
1998; Vats et al., 2004)

(Joshi 2011; Pande et al., 2007)

(Leonard et al., 2006)

(Jang et al., 2010)

(Ganeshpurkar et al., 2011)

(Isai et al., 2009)

(Lee et al., 2008)

(Syiem et al., 2010)

(Gacche et al., 2011b)

(Devgun et al., 2009; Gairola et al.,
2010; Vats et al., 2004)

(Hirakura et al., 1989; Kim et
al.,2010; Li et al., 2004)

(Pande et al.,2007; Tiwari et al.,
2010)

(Tezuka et al., 1997)

(Sindhu et al., 2010)

© 2012 Inforesights Publishing UK




91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

114

115

116

Scientific name (Common name)

Scrophularia ningpoensis Hemsl.
(Ningpo figwort)

Scutellaria baicalensis Georgi (Radix
Scutellariae)

Silybum marianum (L.) Gaertn.
(Silymarin)

Solanum virginiatum Linn. (Berkateli)

Stellera chamaejasme L. (Stellera)

Syzygium aromaticum (L.) Merrill &
Perry (Clove)

Syzygium malaccense (L.) Merr. (Malay
Apple)

Tagetes erecta L. (Marigold flower)

Tamarindus indica L. (Indian Date)

Terminalia arjuna L.
Wight & Arn. (Arjun tree)

Terminalia bellerica (Gaertn.) Roxb.
(Vibhethaki)

Terminalia chebula Retz. (Harethaki)

Terminaria triptera Stapf (Ham krai)

Tinospora cordifolia Willd. (Guduchi)

Toxicodendron
Succedaneum Mill. (Rhus tree)

Tribulus
terrestris L. (Devil's eyelashes)

Tridax procumbens L.
(Vettukayapundu)

Trigonella foenum-graecum L. (Methi)
Tylophora indica R.Br. (Indian Ipecac)
Vaccinium myrtillus L. (Bilberry)
Vitex nugundo L. (Nirgundi)

Vitis vinifera L. (Grapes)
Warburgia ugandensis Spargue
(Uganda greenheart)

Withania

Somnifera Linn. (Ashwagandha)

Zingiber officinalis Roscoe. (Ginger)
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Scrophulariaceae
Labiateae
Asteraceae
Solanaceae
Thymelaeaceae
Myrtaceae

Myrtaceae

Asteraceae

Fabaceae

Combretaceae

Combretaceae

Combretaceae

Combretaceae

Menispermaceae

Anacardiaceae

Zygophyllaceae

Compositae
Fabaceae
Asclepiadaceae
Ericaceae
Verbenaceae
Vitaceae
Canellaceae

Solanaceae

Zigiberaceae
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Part used  References

Root
Root

Seed

Root

Root

Dried
flower
Buds

Leaf

Flower

Leaf,
flower,
fruit

Bark
Seed,
fruit

Fruit

Stem
bark

Stem,
Toot,
Flower

Leaf,
stem

Leaf,
flower

Whole
plant

Seed

Whole
plant

Leaf
Leaf
Seed
Leaf

Leaf

Rhizome

(Huang et al., 2006)

(Liang et al., 2012; Shin et al., 1994)

(Fallah et al., 2009; Huseini et al.,
2004; Ranjbar et al., 2009)

(Tomar et al., 2009)

(Feng et al., 2005)

(Sumalatha et al., 2010)

(Guzman et al., 2005)

(Harikumar et al., 2008)

(Muthu et al., 2006; Rahmatullah et
al., 2010)

(Dey et al., 2010)

(Gupta et al., 2010)

(Gupta et al., 2010)

(Chuakul et al., 2006)

(Gacche et al., 2011b; Rathi et al.,
2002)

(Lee et al., 2008)

(Gacche et al., 2011b)

(Pande et al.,2007)

(Gupta et al., 2010b; Subhashini et
al., 2011; Vats et al., 2004)

(Bakmohammadi et al., 2008)

(Bravetti et al., 1989; Kemper et al.,
1999; Monograph et al., 2001)
(Rooban et al., 2009 Rooban et al.,
2010)

(Yamakoshi et al., 2002)

(Klauss et al., 1994)

(Halder et al., 2003; Thiagarajan et
al., 2003)

(Saraswat et al., 2010)
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