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INTRODUCTION 

Eyes are not just the windows to the world but also the window to our body. Many systemic disorders 
(diseases affecting many organ systems) are first presented in the eye and many others eventually lead 
to complications in the eyes. (Homoeopathy for All, 2012) Vitamin A deficiency constitutes one of the 
major causes of blindness among the young children of developing countries. The prevalence of Bitot’s 
spots in preschool children (1-5 years) is between 1-5% in different parts of the country. More than 
50,000 children become blind every year in India due to vitamin A deficiency. Ocular manifestations 
include a spectrum of findings from reversible conjunctival infection to irreversible corneal damage and 
have been classified by WHO. All the epithelial tissues of the body including those belonging to the 
genitourinary, the gastrointestinal, and the respiratory tract undergo keratinisation in vitamin A 
deficiency. (Homoeopathy for All,2012)“Vitamin A”  covers  both  a  preformed  vitamin  retinol  and  
provitamin,  beta-carotene  ,  some  of  which  is  converted  to  retinol  in  the  intestinal  mucosa.   In  
1960,  the  term  “  retinol”  was  introduced  for  vitamin  A-1  alcohol  (which is  available  in  crystalline  
forms),  but  most  workers  prefer  the  older term  vitamin  A  and  the  international  unit  .The  
international  unit  (IU)  of  vitamin A is  equivalent  to  0.3 microgram  of  retinol  ( or  0.55  microgram  
of  retinol  palmitate) . 

1mcg of retinol = 1 RE 

1mcg of betacarotene =0.167 mcg of RE 

1mcg of other carotenoids = 0.084 mcg of RE 

RE – retinol equivalent. (K.Park, 2015) 

PHYSIOLOGICAL ROLE AND FUNCTIONS 

(a)Visual cycle- Retinal generated by reversible oxidation of retinol is a component of the light sensitive 
pigment Rhodopsin which is synthesized by rods during dark adaptation. This pigment gets bleached and 
split into its components by dim light and in the process generates a nerve impulse through a G protein 
called Transducin. Retinol so released is reutilized. A similar pigment (Iodopsin) is synthesized in the 
cones-responsible for vision in bright light, color vision and primary dark adaptation. In vit.A deficiency 
rods are affected more than the cones; irreversible structural changes with permanent night blindness 
occur if the deprivation is long –term. 

(b)Reproduction- Retinol is needed for maintenance of spermatogenesis and fetel development 
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(c)Immunity – Increased susceptibility to infection occurs in vitamin A deficiency. Physiological amount 
of vitamin A appears to be required for proper antibody response, normal lymphocyte proliferation and 
killer cell function. (K.D.Tripathi, 2010) 

(d) It  is  necessary  for  maintaining  the  integrity  and  normal  functioning  of  glandular  and  epithelial  
tissue  which  lies  intestinal, respiratory  and urinary  tracts  as well as  the  skin  and the  eyes. 

(e)It supports growth especially skeletal growth. 

(f)It  is  anti-infective:;  there  is  increased  susceptibility  to  infection  and  lowered  immune  response  
in  vitamin  A deficiency and it  may  protect  against  some  epithelial  cancers  such as bronchial  
cancers. (M. Raheena begum,2010)        

SOURCES 

Vitamin A is widely distributed in animal and plant foods, in animal foods as preformed vitamin A 
(retinol), and in plant foods as provitamins (carotenes) Animal foods: Foods rich in retinol are liver, eggs, 
butter, cheese, whole milk, fish and meat. Fish liver oils are the richest natural sources of retinol, but 
they are generally used as nutritional supplements rather than as food sources.  

Plant foods: The cheapest source of vitamin A is green leafy vegetables such as spinach and amaranth 
which are found in great abundance in nature throughout the year. The darker the green leaves, higher 
its carotene content. Vitamin A occurs in most green and yellow fruits and vegetables (e.g. papaya, 
mango, pumpkin) and in some roots (e.g. sweet potato). The most important carotenoid is beta-
carotene which has the highest vitamin A activity. Carotenes are converted to vitamin A in the small 
intestine. This action is poorly accomplished in malnourished children and those suffering from 
diarrhoea. Fortified Foods: Foods fortified with vitamin A (e.g.vanaspati, margarine, milk) can be an 
important source. The liver has an enormous capacity for storing vitamin A mostly in form of retinol 
palmitate. Under normal conditions, a well fed person has sufficient vitamin A reserves to meet his 
needs for 6 to 9 months or more. Free retinol is highly active but toxic and is therefore transported in 
the blood stream in combination with retinol-binding protein, which is produced by the liver. In severe 
protein deficiency, decreased production of retinol-binding protein prevents mobilization of liver retinol 
reserves. (K.Park 2015)Retinol is converted into several other important molecules: 

1)11-cis retinaldehyde is part of the photoreceptor complex in rods of the retina. 

2) Retinoic acid induces differentiation of epithelial cells by binding to specific nuclear receptors, which 
induce responsive genes. In vitamin A deficiency, mucus secreting cells are replaced by keratin- 
producing cells. 

3) Retinoids are necessary for normal growth, fetal development, fertility, haematopoiesis and immune 
function. (Davidson’s Principles and Practice of Medicine, 2011) 

DEFICIENCY 

Night blindness- Lack  of  vitamin A, first  causes  night blindness  or  inability  to  see in  dim  light . Night 
blindness is due to impairment in dark adaptation. Unless vitamin A intake is increased, the condition 
may get worse, especially when children also suffer from diarrhoea and other infections. 

1) Conjunctival xerosis-This is first clinical sign of vitamin A deficiency.  The conjunctiva becomes dry 
and nonwettable.  instead  of  looking  smooth and  shiny  ,it  appears  muddy  and  wrinkled. It has been 
well described as “emerging like sand banks at receding tide” when the child ceases to cry. 
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2) Bitot`s spots- Bitot’s spots are triangular,  pearly white  or  yellowish,  foamy  spots  on  the  bulbar  
conjunctiva  on  either  side  of  the cornea.  They are frequently bilateral. 

3) Corneal xerosis- This stage is particularly serious. The cornea appears dull, dry and nonwettable and 
eventually opaque.  It does not have moist appearance. In more severe deficiency there may be corneal 
ulceration. The ulcer may heal leaving a corneal scar which can affect vision. 

4) Keratomalacia- Keratomalacia  or  liquefaction  of  the  cornea  is  a  grave  medical emergency  .The  
cornea  may  become  soft  and  may  burst  open. The process is a rapid one. If the eye collapses, vision 
is lost. (K.Park, 2015) 

5) There is tendency to formation of renal phosphatic calculi 

6) The respiratory epithelium is converted to stratified epithelium type which is more susceptible to 
infection. 

7) Faulty bone modeling results in retarded bone growth in children, particularly those of skull and 
vertebrae. (Vidya Ratan, 1993) 

  WHO classification of Xeropthalmia (WHO Report 1976)                                                                                                                                                         

XN-     Night blindness 

X1A-   Conjunctival Xerosis 

X1B -  Bitot’s spots 

X2-      Corneal Xerosis 

X3A-   Corneal ulceration/ keratomalacia( less than 1/3 of corneal surface) 

X3B-   Corneal ulceration/ keratomalacia( more than 1/3 of corneal surface) 

XS-      Corneal scars 

XF-     Xerophthalmia fundus(Uyemura syndrome) 

S.K.Seal (2002) 

TREATMENT 

The recommended method of treatment of all stages of active xerophthalmia including corneal lesions is 
to administer an oral dose of 200,000 IU of oil-miscible vitamin A for children in the age group of 1-6 yrs. 
In case of persistent vomiting, an intramuscular injection of 100,000 IU of water miscible vitamin A can 
be given in place of the oral preparation. This should be followed by another dose of 200,000 IU one day 
later followed by same dose 2 weeks later. Half the above dose is recommended for infants weighing 
less than 8 kg, but the same schedule is to be followed. Underlying causes should be treated. In case of 
children with secondary infection of the eye, appropriate topical application of an ointment is 
recommended. In women of reproductive age, for night blindness or Bitot’s spots, an oral dose of 
100,000 IU of vitamin A in oil, daily for 2 weeks is recommended. In pregnant women, unless absolutely 
essential, large doses should be avoided.  (K.Park, 2015) 

PREVENTION 
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Prevention and/or control take two forms-  

a) Improvement of people’s diet so as to ensure a regular and adequate intake of foods rich in vitamin A, 
and  

b) Reducing the frequency and severity of contributory factors, e.g.PEM, respiratory tract infections, 
diarrhoea and measles. Both are long term measures involving intensive nutrition education of the 
public and community participation. Since vitamin A can be stored in the body for 6 to 9 months and 
liberated slowly, a short term, simple technology has been evolved by the National Institute of Nutrition 
at Hyderabad (India) for community based intervention against nutritional blindness, which has 
subsequently been adopted by other countries. The strategy is to administer a single dose of 200,000 IU 
of Vitamin A in oil (retinol palmitate) orally every 6 months to preschool children (1 to 6 years), and half 
the dose (100,000IU) to children between 6 months and one year of age. In this way, the child would be, 
as it were” immunized” against xerophthalmia. The protection afforded by six- monthly dosing seems 
very adequate as measured by clinical signs of deficiency. In older children and adolescents, the same 
schedule should be adopted. In women of reproductive age, for night blindness or Bitot’s spots, an oral 
dose of 100,000 IU of vitamin A in oil, daily for 2 weeks is recommended. In pregnant women, unless 
absolutely essential, large doses should be avoided. (K.Park, 2015)  

(c)Retinoic  acid  Ointment  -  This  is  an  analogue  of  vitamin  A . Vitamin A is essential in maintaining a 
normal goblet cell population. Used  once  a day  ,topical  retinoic  acid  ointment  has  proven  to  be  of  
variable  benefit  in  a  number  of  dry  eye  disorders  of disparate etiology  in  which  squamous  
metaplasia  with  keratinization  of  ocular  epithelium  or  lid  margin  is  present(Katherine M. 
Mastrota,2009) 
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