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programme which later merged with the National Programme for Control of
Blindness (NPCB), helped to reduce the blinding sequelae oftrachoma. Blind-
ness due to malnutrition is common up to 2 years of age and the Integrated,
Child Development Scheme (ICDS), the Maternal and Child Health Programme
(MCH) and other programmes playa major preventive role.

Ocular injuries may occur both in industry and on the farm especially during
harvesting. Children are prone to injuries by arrows following the populariza-
tion of epics on television. These can be prevented by sustained publicity and
education.

Although effective methods have been developed to deal with some major
causes of blindness such as trachoma, malnutrition and cataract, the strategies
needed to deal with other causes such as glaucoma, squint, posterior segment
disorders, and ocular trauma are still evolving. There is a great need for applied
research in all these areas.

Over 80% of blindness is avoidable. The lack of awareness about the pre-
vention of blindness;. the absence of a proper referral system and limited
resources are together making the goals of the blindness prevention programme
unattainable. It is worth considering scaling down these goals and concentrating
on specific target groups such as the over forties, preschool and school-going
children.

The prevalence of blindness has to be reduced in India from 1.4% toO.3% by
AD 2000 to fulfil our obligations under the Alma Ata declaration. At the present
rate this seems a difficult target to achieve.
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The Sun and the Skin

The skin and its physical environment coexist in an intimate relationship; the
sun and sunlight being particularly important in tropical countries. Nature has
provided us with abundant sunlight, and has also endowed the human skin with
an effective protective apparatus in the form of melanin pigment-an efficient
semiconductor that absorbs light over a broad spectrum. People with a lighter
skin colour are underprivileged in this respect since the melanin content of their
skin and therefore its ability to protect them against the sun's rays is low. The
total number of melanin-producing cells in the white and pigmented skins is
almost equal, being approximately 2 billion.'

To understand the relationship between the sun and the skin, it is important
to be aware of certain characteristics of each. The extra-terrestrial electro-
magnetic spectrum of the sun extends from very short cosmic rays to long
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radiowaves. The terrestrial spectrum, on the other hand, is only a small fraction
of the total electromagnetic spectrum and varies between the short ultraviolet
(UV) wave band of 290 nm and the infrared band of up to about 400 nm. There
is a sharp cut-off at 290 nm due to the absorption of shorter wave bands by
ozone in the stratosphere located 15-35 km above the surface of the earth.
Were this not so, life on the planet would not have been possible because nucleic
acids absorb wavelengths of 260 nm and proteins wavelengths of 280 nm and
these would be destroyed by the sun's rays. Environmentalists are perhaps
justifiably concerned at the damage to the ozone layer caused by supersonic
flights and the widespread use of aerosol sprays and fertilizers. The most
damaging part of the terrestrial spectrum is in the UV zone extending from the
260-320 nm band (the UVB zone) to the 320-400 nm band (the UVA zone).
The energy content per photon of UVB light is a thousand times more than that
ofUVA.

The normal skin is a non-homogeneous surface which absorbs, reflects,
refracts and scatters different wavelengths to varying degrees. The superficial
stratum corneum consists almost entirely of a fibrous protein, keratin, and
reflects 5 to 10per cent of all incident radiation and scatters most incident visible
radiation. Only a small proportion (5% to 10 %) of the 290-320 nm UVB
wavelengths are transmitted to reach the viable portion of the epidermis. On
the other hand, a larger proportion of tJV A is transmitted through the epidermis
to reach the dermal portion of the skin. The epidermal cells-the melanin-
producing melanocytes and the keratin-producing keratinocytes-exist as a
functional 'epidermal-melanin unit' wherein a single melanocyte supplies
melanin to a finite number (approximately 36) of keratinocytes. Melanocytes
inject their melanin as melanoprotein complexes (melanosomes) through their
dendritic processes to the keratinocytes where they occupy a perinuclear posi-
tion affording protection to the nuclei.

The normal skin suffers acute and/or chronic damage from the ultraviolet
component of sunlight. Ultraviolet light causes structural changes in the DNA
of normal epidermal (and other) cells. This altered DNA, most often a thymine
dimer, is enzymatically excised by endonucleases in the dark and the DNA
restored to its pre-irradiation state. This reparative process is called 'excision
repair' or 'dark repair' .2

An acute solar reaction-'sunburn'-presents after a latent period of 8 to
12 hours with erythema, vesiculation or scaling and is followed 72 to 120 hours
later by fresh melanin synthesis (neomelanogenesis). The keratinocytes
develop degenerative changes to form 'sunburn' cells. The melanocytes
undergo several changes directed at stimulating the synthesis and transfer of
melanin to the keratinocytes.

Sunburn is caused chiefly by UVB wave bands since their energy content is
much higher than that of UV A. The chromophore for sunburn is not known;
the mediators may be prostaglandins.' The pigmented skin can get sunburned
as well, though not as readily as the white skin does. At high altitudes, UVB
filters through the clear sky and is reflected from snow-covered mountains.
This has strategic importance as many of our troops are stationed at high
altitude.

Chronic solar damage is caused by the additive effects of UV A and UVB.
Chronic exposure to sunlight may result in freckling, mottled pigmentation and
depigmentation, wrinkling and atrophy; premalignant solar keratoses or frank
squamous or basal cell carcinomas and malignant melanomas.

Acute and chronic solar damage is more frequently seen in the white popula-
tion because of a lower melanin content ofthe skin. This, together with the fact
that sunbathing is popular amongst whites, results in their skin ageing faster.
The facial skin develops wrinkles, and crow's feet are noticed around the eyes.
'Black is beautiful' seems, biologically, an apt adage.

Why should the pigmented skin suffer light damage at all? As a rule it does
not, unless the light dose is excessive or there is an innate or acquired abnormality
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in the skin. Two of the common genetically inherited disorders where photo-
sensitivity is a prominent feature are albinism and xeroderma pigmentosum.
Albinos, amongst pigmented or non-pigmented races, suffer severe light
damage simply because of a deficiency of melanin.

In xeroderma pigmentosum (XP) despite the presence of adequate melanin
in their skin, light damage occurs from a defect in the 'dark repair' mechanism
of DNA. 4 Patients with albinism and XP thus suffer from severe damage to the
skin due to light including a precocious onset of cutaneous malignancies such as
basal cell carcinoma.

Metabolic abnormalities such as porphyrias (acquired or inherited) result
in light sensitivity to longer wave bands (400 nm)! and result in urticarial
lesions, blisters, scarring, hypertrichosis but not malignancies. Deficiency
syndromes such as pellagra result in photosensitivity due to ill-defined
mechanisms. Drug photosensitivity may be toxic or immunologically
mediated. Common drugs causing light sensitivity are chlorpromazine.s
tetracyclines, sulphonamides, griseofulvin and thiazides. Some ofthem exacer-
bate the light sensitivity associated with porphyrias,? systemic lupus
erythematosus and related syndromes;

Sunlight is not all poison though. It is the source of all plant and animal
energy. Specifically, in the skin it converts dehydrocholesterol to vitamin D3.
The relative absence of sunlight in the United Kingdom causes an osteomalacia-
like syndrome to occur in some of the immigrant population from the Indian
subcontinent."

The use of light alone or in combination with psoralens (derivatives of the
ancient Indian medicinal plant, Psorylia corylifolia) in the treatment of vitiligo ,
psoriasis, lichen planus and mycosis fungoides has added a new dimension to
the therapeutic utility of light. For centuries practitioners of different systems
of medicine in India and Egypt used psoralens and light in the treatment of
vitiligo. The modem system of medicine has purified the photoreactive principle,
confirmed its efficacy, determined its side-effects (lenticular opacities, ageing
and cutaneous malignancies), suggested possible protective steps and given it
the rather catchy name of PUV A (Psoralen and UV A)!

The sun being the source of all life has been worshipped as a 'god'. Properly
harnessed, sunlight can be a great therapeutic tool; abused, it can be a curse
that makes a man look 'old' prematurely and can cause malignancies.
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