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Abstract 
 

Any alteration in the optical homogeneity of the lens or decrease in its transparency is 
known as cataract. Glucose 6 phosphate dehydrogenase (G6PD) activity was measured in 
both erythrocytes and lenses of study groups and control groups. The decreased activity of 
G6PD was observed in the study group subjects both in erythrocytes and lenses when com-
pared with controls. These results showed that the patients with lower G6PD activity are 
more prone to the development of cataract. 
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Introduction 
 
 Cataract is the clouding or opacity that develops in the 
lens of eye [1]. It is the most significant and current prob-
lem leading visual disability and blindness throughout the 
world [2]. Cataract develops later in the life and is the 
consequence of accumulated damage to the long lived 
lens proteins [3]. The health of the lens depends greatly 
on the production of reducing power which helps to keep 
the proteins in their reduced state [4].   
 
The key regulatory enzyme in Hexose Monophosphate 
Pathway (HMP) is glucose 6 phosphate dehydrogenase (G 
6 PD). The primary function of the HMP is to generate 
reducing power in the cytoplasm in the form of reduced 
nicotinamide adenine dineucleotide phosphate (NADPH). 
NADPH is require to keep the glutathione in the reduced 
form (GSH), which maintains cell membrane proteins in 
stable reduced form [5] (fig-1). Thus decrease in the ac-
tivity of this enzyme could lead to instability of the tis-
sues that depends on a continuous supply of NADPH. 
Primary amongst these tissues are erythrocytes, but it is 
also present in other tissues such as the lens, kidneys, ad-
renals, liver and platelets [6].  
 
It has been reported that persons with G6PD deficiency 
are at risk for developing cataract at the same time uncon-
trolled diabetics are at a higher risk [5, 6]. The enzyme 
aldose reductase which produces intermediate sorbitol is a 
NADPH requiring enzyme with a high Km for glucose 
[7], thus elevated intracellular glucose concentrations and  
 

an adequate supply of NADPH leads to a significant in-
crease in the amount of sorbitol. Sorbitol, unlike glucose, 
cannot pass efficiently through cell membranes and there-
fore remains trapped inside the cells, increasing osmo-
lality, resulting in swollen cells due to water retention. 
This pathological alteration (opacity) in the lens tissue 
leads to cataract formation. Therefore, diabetics with re-
duced G6PD levels are at greater risk for developing cata-
racts than diabetics with normal G6PD levels [6]. 
 
Although cataract extraction and intraocular lens implan-
tation have been very successful, medicines to cure senile 
cataract, to prevent or slow down its progress it remains 
an important research goal for the Ophthalmologist be-
cause of the limitation of the cure rate and comparatively 
high expense of those operations [8]. 
Present study was undertaken to evaluate the activity of 
glucose- 6-phosphate dehydrogenase (G6PD) in different 
types of cataract in order to discover whether there is any 
association between G6PD deficiency and cataractogene-
sis. 
 
Materials and Methods 
 
The study was conducted in Solapur (Maharashtra, IN-
DIA) on the lens and sera of 120 individuals between age 
group of 50 to 80 years who were distributed in two 
groups viz. study group and control subjects.  Study group 
includes 90 cataract patients.  This study group was fur-
ther divided in nuclear, cortical and diabetic cataract of 30 
patients each. Control group comprised of 30 persons 
with visual activity of 6/6 or better in both the eyes and to 
whom antioxidant medicines were not given. They were 
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all healthy individuals without any systemic diseases and 
without any habits like smoking, alcoholism, etc. Patients 
with ocular surgery, trauma, infection, inflammation of 
the eye were also excluded from the study. Written in-
formed consent was obtained from all subjects at the time 
of recruitment into the study. Institutional ethical commit-
tee approval was taken for the present study.  
 
Collection of lenses and preparation of homogenate  
The cataractous lenses were removed surgically by 
PECCE+IOL (Planned extra capsular cataract extraction+ 
intraocular lens) technique. The lenses were obtained and 
packed in ice-cold saline and immediately taken to the 
laboratory. Each lens was weighed and its wet weight 
(mg) recorded.  The lenses were homogenized with a Tef-
lon rod and diluted to 1:10 (w/v) by adding 50mM potas-
sium phosphate buffer (2mM EDTA), PH 7.00.  The lens 
homogenates obtained were centrifuged at 10,000 rpm for 
15 min at 40C.  The supernatants obtained following cen-
trifugation were processed for estimation of the G6PD 
activity by Kornmethodberg and Horecker method  [10].   
 
Blood collection  
The 2ml blood sample was collected by venipuncture 
from the patients undergoing surgery for cataract on the 
same day. blood was collected in a EDTA bulb for the 
assessment of G6PD activity. 
 
Statistical Analysis 
All results were expressed in mean ± SD.  One way 
Analysis of Variance (ANOVA) was used to test the 
significance of difference and student "t" test to test 
significance of difference between two groups. A p-

value < 0.05 was considered as statistically signifi-
cant. 
 
 
Results and Discussion 
 
Table I represents the comparisons of mean activities 
of Glucose-6- Phosphate dehydrogenase in RBCs and 
Lenses in deferent type of Cataracts.   There was 
significant decrease (p<.001) in the activity of G6PD 
both in erythrocytes and lens in all cataractous 
groups when compared with controls. Lowest activ-
ity was observed in diabetic cataract group followed 
by nuclear cataract and cortical cataract.  
 
Oxidation of ESH(thiol) groups of Na+-K+ ATPase 
causes lenticular accumulation of Na+, ClÉ, Ca++ 
which leads to cellular hydration, Swelling, rupture 
and followed by opacity of lens[16]. 
 Orzaeisi et. al. were the first one who performed 
study on the association  of G6PD deficiency and 
cataract in large population sample. They demon-
strated that G6PD deficiency was significantly more 
prevalent in among the patient with cataract than in 
the general population [12]. Similar results were ob-
served in the study conducted in Sicily [14], India 
[15], Turkey [16]. It has been suggested that de-
creased activity of G6PD in the lenses reduces glu-
tathione activity, making the lens more susceptible 
to oxidative stress [17].  
 
The present observations suggest that reduced activity of 
G6PD may be one of the factor in development of senile 
as well as diabetic cataract. 

 
Table   1.  Activities of Glucose 6 Phosphate dehydrogenase in RBCs and Lenses in deferent type of Cataracts.   
 

Cataract Patients  Controls (n=30) 

Nuclear (n=30) Cortical (n=30) Diabetic (n=30) 

RBCs G6-PD (U/gm-Hb) 9.31 ± 0.92 6.9 ± 1.48 * 7.03 ± 1.32  * 6.13 ± 1.16 * 
Lenses G6-PD (U/ gm.lens) 4.94±0.89   4.1±1.2 * 4.3±1.16 * 3.88±0.87 * 
n = No. of Subjects * p<0.001 Significant  
 

 
 
 
 
 
 
 
 
 
 
Figure 1. Diagram showing function of NADPH detoxification of H2O2 
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Figure 2. Schematic diagram showing mechanism of cataract formation and events in reduced activity of glucose 6 
phosphate dehydrogenase 
 
There are conflicting reports in the literature regard-
ing the role of G6PD deficiency in the development 
of cataract. Various researchers suggested that in 
cataract high molecular weight proteins are formed 
following extensive oxidation which causes precipi-
tation of lens proteins and thereby causing loss of 
transparency [7]. 
 
The pathogenesis of the cataract in an early age in-
dividuals with G6PD deficiency might be shows that 
the enzyme plays an important role in the lens me-
tabolism. Deficiency of G6PD affects HMP Shunt in 
the lens that leads to shortening of ribose availability 
for the synthesis of nucleic acid and decreases the 
renewal of lens proteins. Also decreases the synthe-
sis of NADPH which is necessary to convert oxi-
dized glutathione to reduced glutathione causes low 
levels of reduced glutathione. This might increased 
susceptibility of the lens to oxidative insult and sub-
sequently leads to oxidation of lens proteins and pre-
cipitation of lens proteins loss of lens transparency 
[11,12, 13] (Fig. 2). 
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