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ABSTRACT

Background: Cataract is responsible for about 10% blindness among children in India.

Etiology of cataract is not well defined especially for childhood cataracts and

epidemiological data for Indian population is not available in details. Aim: This study

was performed to survey the causes of childhood cataracts and to identify the

preventable factors in four western states of India. Settings and design: The present

study is a hospital-based, prospective study on 172 consecutive pediatric cataract

patients. Methods and Materials: Type of cataract was determined using slit-lamp bio-

microscopy or operation microscope after mild general anesthesia especially on very

young babies. Other anomalies of eye were determined using appropriate ophthalmic

instruments. Parents of the patients were interviewed in their native language using

a standardized questionnaire. Biochemical and microbiological tests such as for rubella,

reducing sugar and blood glucose were also performed. Results: Out of 172 children,

88.4% had non-traumatic cataract and 11.6% had traumatic cataracts. Among non-

traumatic cataracts, 7.2% were hereditary, 4.6% were due to congenital rubella

syndrome, 15.1% were secondary and 73.0% were undetermined. In the group of

undetermined cases, during pregnancy 67% of the mother had history of illness, and

22% had taken medications during pregnancy. Conclusions: Our study shows that

nearly 12% of non-traumatic cataract is due to potentially preventable causes. Health

education of women to childbearing age and school children can decrease incidence

of pediatric cataracts.

KEY WORDS: Etiology, Childhood cataract, Congenital cataract, Hereditary cataract,

Rubella.

INTRODUCTION

Cataract is the opacification of the eye lens

and based upon the age at appearance,

cataract can be classified as congenital,

infantile , juvenile, presenile and senile.
Pediatr ic cataracts are responsib le for more

than 1 million childhood blindness in Asia.1 In

developing countries like India, 7.4 - 15.3% of

childhood blindness is due to cataract.2-4 The
prevalence of cataract in children has been

estimated between 1-15/10,000 children.5

Hereditar y, metabolic and other ocular or
systemic disorders and trauma are known

factors responsible for cataract in children.6 In
India, half of all childhood cataracts are

Idiopathic. 7  Inadequate awareness of the

causative factors of cataracts within the society
has lead to proliferation of cataracts in children.

Childhood cataracts may have genetic or non-
genetic bases. They may be inherited either as

a non-syndromic ocular abnormality or may be

associated with numbers of other ocular or

multisystem disorders. Relatively little
information on childhood cataract is available

from developing countries. Few studies have

been carr ied out to know the etiology of
congenital cataracts in India.2-4, 9,10,12 However

there is no report on the etiology of childhood

cataracts in western India. In light of complexity
in the etiology of pediatr ic cataracts, the

present hospital-based study was performed to

identify the causes of childhood cataract in

patients from four different states of western
India with an emphasis on factors that may be

preventable, of proper education and training

are given to parents and young children.

MATERIAL AND METHODS

This prospective observational study
compr ises of 172 patients with cataracts, aged

between 10 days to 15 years. The patients with

congenital unilateral and bilateral cataracts and
traumatic cataracts residing in any of the four

western states of India (Gujarat, Rajasthan,

Madhya Pradesh and Maharastra) who have
visited centre from February 2001 to March

2002 were included in the present study. A

team of ophthalmologists and pediatr icians

attached to the centre examined all the
patients preoperatively. For preoperative

examination, the pupil was dilated using

atropine eye drops. Children who did not
cooperate were examined by giving them

short-term general anesthesia under operating

microscope. The type of cataract was
determined using slit lamp bio-microscopy or

operating microscope. To find out any other

ocular pathology, vertical-hor izontal corneal
diameter, intraocular pressure, keratometry,

axial length were measured and fundus status

evaluated with indirect ophthalmoscope.

Biochemical investigations such as ur ine sugar

and blood glucose level were performed in all

patients. Reducing sugar of ur ine sugar was
measured by Benedict’s test.8 Blood glucose

level was measured by glucose oxidase –

peroxidase method using commercially
available kit (Autospan, Span Diagnostics Ltd,

Surat, India). TORCH test was done only in

children less than one year of age with central

nuclear or total cataract unilaterally or
bilaterally and whose mothers revealed a

history of illness accompanied by a rash dur ing

the pregnancy. The TORCH test was done
using IgG and IgM antibodies by ELISA

method, using commercially available kits

(Radim S. A., Parc Scientifique du Sart –

Tilman, Angleur, Belgium). Some patients were
diagnosed positive for rubella prior to their visit

to the centre. The complete clinical details of

the patient including cataract type and other
ocular and non-ocular disorders and laboratory

investigations were recorded in the proband’s

case sheet.

A single trained interviewer using standardized

questionnaire interviewed parents of all

patients in the local language. Information
regarding proband’s cataract history, parental

health history, prenatal and postnatal history,
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child’s bir th history, consanguinity, socio-
economic and demographic status were also

noted in the questionnaire. Completed

questionnaire and proband’s case sheet were
filed together. In case of positive family history,

affected sib lings, parents and near relatives

were also examined and noted in proband’s
case sheet. Suggestions of institutional ethical

committee were strictly followed and informed

consent was obtained from all the families

included in this study.

Clinical information of all patients was analyzed

according to their etiology. The cases were
divided into traumatic and non-traumatic. The

traumatic patients were further classified based

on the causes of trauma. The non-traumatic
cases were classified into four groups based

on the following considerations.

A. Hereditary: This group included cases with

positive family history.
B. Secondary: This group-included case with

any other ocular disease, metabolic –

systemic diseases, and cataracts
associated with known syndromes. The

syndromic cataracts were determined

based on the clinical observation. The

metabolic disorders were confirmed by the
proband’s history and ear lier diagnosis of

referring pediatr ician.

C. Rubella: This group-included cases caused
by diagnostically confirmed congenital

rubella syndrome.

family history of cataracts. On the basis of
pedigree of the family, autosomal dominant

cataract was confirmed. Information on the age

at onset of cataract of all affected family
members revealed the nature of cataract as

congenital. 46% of the patients had total, 18%

lamellar, blue-dot and nuclear in 9% each and
remaining 18% had mixed type of cataract. In

three cases of twins the morphological

characteristics of the cataract were identical.

Parents of seven children were
consanguineous but none of the cases

revealed history of inher ited cataract.

Secondary cataract
Cataract secondary to uveitis, persistent

hyperplastic pr imary vitreous, anir idia and
others was found in 7 (4.6%) cases of non-

traumatic cataract.  The Down, Marfan and

Lowe syndromes were associated with

cataract in 3 (2%) children. There were 12
(7.9%) children who had central nervous

system (CNS) abnormalities manifesting as

D. Undetermined: This group included
idiopathic cases with no known cause.

RESULTS

In the present etiological study, out of 172

children with cataract, 88.4% cataracts were
on-traumatic and 11.6% were caused by

trauma. 54.65% were below one year of age

while remaining 45.35% were more than one

year of age. Male patients were two times more
than female patients (117 boys: 55 gir ls).

Non-traumatic cataract
The ratio between bilateral and unilateral

cataracts in children with non-traumatic

cataract was 116: 36 (3:1). Out of 116 children
with bilateral cataract at least 65 (58%) were

congenital. The causes of non-traumatic

cataract are shown in Table 1. The definite

cause of cataract could not be determined in
73% cases even after detailed examination

and investigations. 7.2% had hereditary

cataract and 4.6% had congenital rubella
syndrome. Secondary cataracts were found in

15.1% cases. Morphological types of non-

traumatic cataracts in 152 children were blue

dot 2 (1.31%), lamellar 32 (21.05%), mixed 40
(26.31%), nuclear 13 (8.55%), post-polar 3

(1.97%), post-subcapular 7 (4.60%), sutural 1

(0.65%) and total 54 (35.52%).

Hereditary cataract: 11 (7.2%) cases had a

grossly delayed milestones or epilepsy. One
case had galactosemic cataract that was

confirmed by laboratory tests.

Rubella cataract
Table 2 represents the cause of cataract in

children less than 1 year of age. We carr ied
out TORCH test for rubella in 63 patients out

of 152 patients of non-traumatic cataracts and

out of them 7 were found positive for the

rubella. 5 children were less than one year of
age at the time of presentation while 2 cases

presented to us at the age of 7 and 8.5

years respectively. The morphological
characteristics of cataracts in children under

1 year old with and without rubella are

presented in Table 3. In confirmed congenital
rubella syndrome cases, the observed

morphology of cataract was total (3) and

lamellar (2). Eight mothers revealed a positive

history of skin rash dur ing pregnancy, out of
which one child was positive for rubella

antigen.

Table 1:Etiology of non-traumatic cataract in 152 children in West India

Cause Unilateral [n(%)] Bilateral [n(%)] Total [n(%)]

Hereditary 1 (0.6) 10 (6.6) 11 (7.2)
Rubella 1 (0.6) 6 (4.0) 7 (4.6)
Secondary 3 (2.0) 20 (13.1) 23 (15.1)
Undetermined 31 (20.4) 80 (52.6) 111 (73.0)
Total 36 (23.6) 116 (76.3) 152 (100.0)

Table 2:Etiology of cataract in children less than one year old

Causes Unilateral [n(%)] Bilateral [n(%)] Total [n(%)]

Non-traumatic
Hereditary 0 7 (7.44) 7 (7.44)
Rubella 1 (1.06) 4 (4.26) 5 (5.32)
Secondary 1 (1.06) 10 (10.64) 11 (11.70)
Undetermined 25 (26.60) 44 (46.80) 69 (73.40)

Traumatic 2 (2.13) 0 2 (2.13)
Total 29 (30.85) 65 (69.14) 94 (100.00)

Table 3:Morphological characteristics of rubella and non-rubella patients less than one year old

Morphology Rubella Non-rubella Total

Total cataract 3 36 39
Lamellar 2 12 14
Nuclear – 5 5
Post. subcapsular – 3 3
Post. polar – 1 1
Mixed – 23 23
Total 5 80 85
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Undetermined causes: In the group of children
with cataract of undetermined category,

systemic illness of the mother during

pregnancy may be important. 15.8% of mother
of children with idiopathic cataract had toxemia

of pregnancy, 22% had fever with rigors dur ing

the gestation period, of which 12 patients
suffered during 2 to 6 month while 16 dur ing

6 to 9 months of gestation. 9.4% had

pulmonary tuberculosis and 8.7% had ar thritis.

9.4% had skin rash dur ing pregnancy. Skin
rash was present in 9.4% mothers during first

and second trimester of pregnancy. The

percentage of the mothers who had taken
medicine during pregnancy and abortifacients

during first tr imester is 22% and 3.2%

respectively.

Traumatic cataract
Out of 20 children with traumatic cataract 16

(80%) were boys.  75% of the children with
traumatic cataract were from urban areas. The

types of injuries and age of the children at the

time of trauma are shown in Table 4. 60% of
the traumatic cataract occurred in children

below 5 years. Penetrating injuries contr ibuted

40% of traumatic cataract cases while blunt

injuries were found in 60% cases. Play related
injuries (80%) were most common compare to

previous study  reported that other ocular
abnormalities are associated with genetic

cataract. 6  9% of the eyes with inher ited

cataract had an association with
microphthalmos9 while no such association

was found in our study. Such observations

revealed that the genetic abnormalities in the
different regions of the Indian population may

be different.

The occurrence of hereditary cataract,
congenital rubella syndrome, galactosemia is

less compare to the previous studies in nor th

India and south India.9,12 The occurrence of
cataracts in the consanguineous marr iages is

less in the present study compared to previous

reported studies.13,14 It may be due to the fact
that such type of marr iages are not common

in this par t of India. Rubella is a common

cause of cataract blindness in south India and

accounts for more than 25% of all new cases
of congenital cataract.9 In our study we found

that 4.6% cases of congenital cataract is due

to rubella which is much more less than 15%
and 21% reported in south9 and north Inida12

respectively. It appears that prevalence of

rubella may be less in patients from western

India compare to those from north and south
India. Rubella cataracts show generally nuclear

opacity9, but in the present study we also found

total and lamellar opacity. Galactosaemia is the
most common metabolic disturbance causes

paediatr ic cataracts. In the present study only

one case (0.6%) among non-traumatic
cataracts was positive for urine reducing

sugars however, Angra (1987) repor ted a

higher frequency (2.5%) of sugar cataracts

among congenital cataract from north India. 12

Major ity of childhood cataracts in western India

that of work related injuries (20%).

DISCUSSION

Many etiological studies on childhood cataract

have been carried out in developed as well as

developing countries to determined causative
factors.7,9 -12 Studies performed in various parts

of India shows variation in etiological factors

affecting childhood cataract. In south India

among non-traumatic cataracts, 25% were due
to hereditary, 15% were due to congenital

rubella syndrome and 51% were idiopathic.

Nearly half of non-traumatic cataracts in this
population are due to potentially preventable

causes like congenital rubella syndrome and

autosomal dominant disease.9 In North India,
Angra (1987) found that 31% were idiopathic,

14% were hereditary and 21% may have been

due to rubella.12 While Jain et al. (1983) found

that 20% were hereditary, 9% were due to
metabolic diseases and 5% had cataract

associated with known syndrome.10 We found

that among non-traumatic cataracts, 7.2%
were due to hereditary, 4.6% were due to

congenital rubella syndrome, 14.5% were

secondary cataract and more than 50% cases

were idiopathic. The percentage of hereditary
cataracts is lowest in our study. According to

are idiopathic. The ingestion of corticosteroids,
antibiotics, anti-diabetic drugs, others

(busulfan, tr iparanol, chlorpromazine,

dinitrophenol, etc.) has been implicated as a
cataractogenic factor by a number of studies.

Use of abortifacients is also cited as a cause

of congenital cataract.12 In case of premature
infants, transient congenital cataract occurs

occasionally and such condition may be

associated with low bir th weight, birth anoxia

or CNS involvement. 15 In order to know
possible association between medications

during pregnancy and cataract, we collected

information regarding maternal illness and drug
ingestion during pregnancy. However, we

couldn’t establish significant correlation due to

lack of accurate history of drug ingestion and
details of composition of drug. Drug was taken

during pregnancy in 22% cases however,

precise information about drugs was not

known. Among undetermined cases we found
that 21 (16%) cases were born prematurely.

Seven cases were associated with low birth

weight and 2 had CNS abnormalities.

Finally we conclude that around 12% of non-

traumatic bilateral cataracts in western India

are due to potentially preventable causes.
Further studies are required to identify factors

leading to childhood cataract in more than fifty

percent of the cases for which definite
cataractogenic factor could not be determined.

Awareness programs for pregnant women for

concerning precautions during pregnancy and
also for keeping records of medications taken

dur ing pregnancy might help in future

etiological studies. School children must also

be educated for factors, which can cause
traumatic cataract, which might reduce the

incidences of childhood cataract.

Table 4:Etiology of traumatic cataract by age

Cause Age of children (years)
< 1 1 – 5 6 – 10 11 – 15 Total

Crackers – 2 4 – 6
Wood stick – 1 1 – 2
Finger – 1 1 – 2
Chemicals 1 – – 1 2
Hair pin 1 – – – 1
Needle – 1 – – 1
Wire – 1 – – 1
Stone – 1 – – 1
Others – 3 – 1 4
Total 2 10 6 2 20
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ABSTRACT

BACKGROUND: Melatonin, the major secretory product of pineal gland has been

suggested to play a regulatory role in the circadian rhythm of body activities including

the pain sensitivity. Three subtypes of melatonin receptors, i.e. ML
1
, ML

2
 and ML

3
 have

been identified. AIM: To investigate the antinociceptive activity of melatonin and to

unravel the underlying receptor mechanisms involved in this action. MATERIAL AND

METHODS: Effect of melatonin (25-100 mg/kg, ip) and its interaction with putative

melatonin receptor antagonists and opioidergic and serotoninergic agents have been

studied in formalin test, a model of tonic continuous pain. Formalin (0.1 ml of 1%

solution) was injected under the plantar surface of right hind paw of mice and the

time an animal spent in licking the injected paw was measured. STATISTICAL ANALYSIS:

The data were analysed by one-way ANOVA followed by Tukey’s test for multiple

comparisons. RESULTS: Injection of formalin produced two phases of intense licking,

an early phase (0-5 min) and a late phase (20-25 min). Melatonin dose-dependently

decreased the licking response in both the phases, effect being more marked in the

late phase. Luzindole, a ML
1
 receptor antagonist did not block but rather enhanced

the antinociceptive activity of melatonin. However, prazosin, a ML
2
 receptor antagonist

in the low dose (0.5 mg/kg) significantly attenuated but in higher dose (1 mg/kg)

enhanced the analgesic effect of melatonin. Naloxone, an opioid receptor antagonist

did not reverse but morphine, an opioid agonist enhanced the antinociceptive activity

of melatonin. Both mianserin and ondansetron the 5HT
2
 and 5HT

3
 receptor antagonists,

respectively increased the analgesic effect of melatonin. CONCLUSION: The present

results suggest the involvement of ML
2
 receptors in mediating the antinociceptive

activity of melatonin in formalin-induced pain response. Further an interplay between

melatonin, alpha-1 adrenergic and 5HT
2
 and 5HT

3
 serotoninergic receptors may also

be participating in this action.

KEY WORDS: Melatonin, Formalin test, Antinociceptive activity, Melatonin receptor

antagonists, Opioidergic agents, Serotoninergic agents.

INTRODUCTION

Melatonin, the major secretory product of

pineal gland has been suggested to be a
strong synchronizer of a broad spectrum of
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