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(G6PD) IN DIABETIC CATARACT 

 

ABSTRACT 

Introduction: Diabetes mellitus and its complications are spreading with increased rate in Asian 

population especially in Pakistan also. Uncontrolled diabetes can lead to different micro vascular 

complications. Cataract is one of the complications of diabetes which may lead to lens 

degenerative changes and visual impairment. G6PD plays a vital role in preventive 

measurements from cataract development in normal population. 

Objectives: This Study was designed to estimate G6PD levels in diabetic without ocular 

manifestations & diabetic cataract population.  

Methodology: This cross sectional comparative study was done at the Department of 

Biochemistry LUMHS Jamshoro with in collaboration with the of Diabetic clinic, Institute of 

Ophthalmology & Diagnostic Research Laboratory LUMHS Jamshoro. 100 diagnosed subjects 

of diabetics es were selected by Non-Probability type of sample technique with consent of 

subjects and they were divided in to two groups Group A as control 50 diabetic subjects with out 

ocular manifestation while Group B as case study group contain 50 subjects of diabetes with 

cataract. The fasting blood glucose level was estimated by Hexokinase Method while G6PD 

level was measured by kit method on SD Biosensor while HbA1c (%) was estimated by 

TTDAmethodology. The data was statistically analyzed by SPSS 21.  

Results: The mean level of G6PD in Group A was 15.63±2.45 u/GgHb while in group B it was 

9.01±3.11 u/G HB. This result finally concluded that there was significantly (<0.05) 

decline of G6PD diabetic cataract as compared with diabetic without cataract.  

 



 

 

 

Conclusion: This study concluded that there was significant decline in G6PD level in diabetic 

cataract. It is also concluded that the estimation of G6PD levels in diabetic population 

will be beneficial to take early preventive measurements against diabetic vascular 

complications. 
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Introduction 

The Diabetes Mellitus is one of the leading cause of morbidity and mortality of Pakistani 

population.
1
The Pakistan included in top ten countries of the world which with leading 

diabetes mellitus as mortal and morbid clinical syndrome.
2 

The International Diabetic 

Federation (IDF) estimated that more than 4 millions people are will suffered with diabetes 

mellitus all over the world.
3
 The different pathological, metabolic and micro vascular 

disorder can occur as complications of diabetes mellitus.
4
 Uncontrolled diabetes and 

prolonged duration with diabetes can be one of the leading cause of visual impairment and 

ocular complications like diabetic cataract, diabetic retinopathy etc.
5,6

 Visual impairment is 

one of the complaint of diabetic cataract.
7
 The diabetic patients are 5 to 7 times more prone  

diabetic cataract rising all over the world due to elevated prevalence of diabetes mellitus all 

over the world. Diabetic cataract is directly proportional with the duration of diabetes 

mellitus and poor glycemic control.
6,9

 The oxidative injury plays vital role in development of 

cataract in diabetic population.
10

 Glucose 6 Phosphate Dehydrogenase (G6PD) enzyme is the 

first enzyme of Hexose Monophosphate (HMP) shunt which produce redox pair potential 

which is preventable measurement against oxidative injury.
11,12

 So maintaining the normal 

concentration of G6PD is the key factor for prevention or delay development of cataract in 

diabetic population.
13

 

In this study we evaluate the concentration or level of G6PD in the patients of Diabetic 

cataract.  

Methodology:  



 

 

This cross sectional comparative study was carried out at the Department of Biochemistry of 

LUMHS Jamshoro with collaboration of diabetic clinic LUMHS, Institute of Ophthalmology 

UMHS and Diagnostic & Research Laboratory LUMHS Jamshoro Sindh. Total 100 diabetic 

patients were recruited for this study which was divided in to two groups; group A which 

contained 50 diagnosed cases of type 2 diabetes mellitus without ocular manifestation 

considered as control group while group B contained 50 diagnosed cases of type-2 diabetes 

mellitus with development of cataract considered as case study group.  Each subject was 

recruited by applying Non Probability type of sample technique with consent of the subjects. 

The diabetic patients with in age between 40 to 50 years with history of diabetes at least from 

last five years both males and females were included while patients of type-1 diabetes 

mellitus, below age of 40 years or above 50 years, patients of senile cataract and renal 

disorder were excluded from this study. Total 10 mls of venous blood was collected under 

aseptic measure for the estimation of fasting blood glucose level, G6PD level and HbA1c%.  

Serum fasting blood glucose levels was measured by hexokinase method applying at Hitachi 

Cobas C 501 analyzer D&R laboratory LUMHS while G6PD was analyzed by kit method on 

SD Biosensor, Inc. Republic of Korea. Tetra-decyl-Tri-methyl-Ammonium Bromide (TTAD) 

methodology was used to analyze the HbA1c% on Hitachi Cobas analyzer. Data was 

statistically analyzed by SPSS version 21 by applying of Student pair t test and chi square 

test.  

Results:  

Total 100 diagnosed cases of type-2 diabetes mellitus recruited and divided in to two groups 

each group contained 50 diagnosed cases of type-2 diabetes mellitus, group A contained 33males 

and 17 females diabetic patients with out ocular manifestation, while group B contained 28 

males and 22 males diabetic patients with ocular manifestation means diagnosed cases of 

diabetic cataract. Three biochemical parameters (fasting blood glucose level, HbA1c% and 

G6PD) were analyzed. Table No:01 shown the Mean values of understudy variables with their 

significant values. This table shown there is no significant difference in fasting blood glucose 

level and glycemic control index between both group while level of G6PD significantly (p= 

<0.05) more decline in group B having ocular problem i.e diabetic cataract as compared with 



 

 

group A having diabetes without ocular manifestation. These lines should be re-written 

clearly.  

Table No:01 

Biochemical Parameters under study in Group A & Group B 

Parameter Control Group Case Study Group P. Value 

FBS (mg/dl) 152.36±24.73 151.63±24.45 0.76 

HbA1c% 10.55±2.14% 10.67±2.11 0.87 

G6PD (U/gHb) 15.63±2.45 9.01±3.11 <0.05 

 

 

 

 

 

 

 

 

 



 

 

 

Graph No: 01: FBS (mg/dl) Control & Case Study Groups 

 

 

 

 

 

 

 

 

 



 

 

 

Graph No: 02: HbA1c% Control & Case Study Groups 

 

 

 



 

 

 

Graph No: 03: G6PD (mg/dl) Control & Case Study Groups 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Discussion 

The development of cataract is earlier in diabetic population as compared to non diabetic 

population.
14

 Poor glycemic control and long duration of diabetes are the main risk factors for 

the development of diabetic cataract.
5
 The elder age cataract may irreversible while the cataract 

developed in young diabetic patient can be reversible in nature.
15

The reduction of glucose 

molecules into sorbitol by help of aldose reductase enzyme is the central mechanism for 

development of cataract this pathway also known as polyol pathway.
16

In the polyol pathway 

there is degeneration of lens due to hyperosmotic effect due to intracellular accumulation of 

sorbitol at membrane.
17

 This mechanism stronger in diabetic population because there is quick 

conversion of sorbitol in to fructose by help of sorbitol dehydrogenase enzyme so diabetic 

population more prone to development of cataract as compared to general population. Another 

mechanism for the cataract development earlier in diabetic population due to earlier degenerative 

changes occurs in lens protein and for this mechanism.
14,16,17

 Glucose 6 Phosphate 

Dehydrogenase (G6PD) is the main regulatory enzyme for this function. G6PD provides redox 

potential which maintain the normal structure of lenticular proteins.  

Our study shown that there is statistical significant (P<0.05) decline in G6PD levels in diabetic 

cataract group as compared to diabetic without cataract group.  

G6PD deficiency in diabetic cataract first observed by Orsalezi et al (1981)
18

 they reported that 

there was significant decline in G6PD compared with general population.  

Our study also supported by the study of Lee et al (2016)
19

they also concluded that G6PD level 

decline (P<0.001) in diabetic cataract compared with non diabetic population.  

Oleniyan et al (2019)
20

 also reported that there was significant decline in G6PD level in diabetic 

population with vascular complications as compared with diabetic population without vascular 

complications. This study also suggested that when blood glucose level increased it causes 

phosphorylation of G6PD enzyme by activation of Protein Kinase A which reduce the level of 

G6PD in diabetic population. 



 

 

Conclusion: This study concluded that there was significant decline in G6PD level in diabetic 

cataract. It is also concluded that the estimation of G6PD level in diabetic population will be 

beneficial to take early preventive measurements against diabetic vascular complications. 

Future Recommendation: We recommended for future direction there will be need on large 

sample size to confirm the accuracy of results. This sentence  
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