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ABSTRACT… Objective: To estimate the serum lipid profile of patients having different types 
of senile cataract and compare them with that of the controls. Study Design: Observational 
case control study. Place of study: Tertiary care centre in the city of Lahore, Pakistan. Period: 
Six months. Methods: We selected fifty patients with senile cataract and fifty control individuals 
from tertiary care hospital of Lahore. History, ophthalmic and systemic examinations were 
done. Fasting serum samples were taken for estimation of lipid profile from all the subjects. 
Results: In the patient group, female to male ratio was 1.63:1. 78% patients had Nuclear 
cataract, 16% had cortical and 6% had posterior sub capsular type of senile cataract. Serum 
Triglycerides, Cholesterol, LDL, HDL and VLDL of patients were compared with controls. The 
p-value of cholesterol, LDL and HDL was non-significant. The p-value of triglycerides and VLDL 
was significant. Conclusions: Serum Triglycerides and VLDL are modifiable risk factors in the 
development of senile cataract in Pakistani patients. Serum Triglycerides is the only lipid, which 
has shown consistent results related to cataract development in different parts of the world. 
Other lipids show variable results in different countries.

Key words: Cataract, Serum Triglycerides, Serum LDL, Serum cholesterol, Serum HDL, 
Risk factors for cataract.
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INTRODUCTION
There are 1.7 Million blind people in Pakistan and 
another 170,000 are added to the pool of blindness 
every year. 80% of blindness is curable since 
60% cases are caused by Cataract. Another 16.5 
million people have impaired vision, 6.6 million 
due to cataract, 7 million due to refractive error 
and 2.9 million due to other causes1. According 
to WHO number of cataract surgeries should be 
tripled between the year 2000 and 2020 to combat 
cataract blindness2.

There are many risk factors for development of 
cataract. Age is the most common one3. Other 
causes of cataract include trauma, drugs, toxins, 
radiation, electric shocks, systemic diseases, 
metabolic disorders and concurrent ocular 
diseases4. Research has been going on in 
different parts of the world to find out the factors 
contributing to aging process of lens. Serum 
Lipids is another risk factor. As lipids are important 
structural components of cell membranes and 
have profound effect on membrane fluidity, age-
related changes in lipid composition could be 

a contributing factor for altered protein-lipid 
interaction leading to cataract formation. 

Purpose of this study was to find out which of the 
lipid components in blood have profound effect in 
cataract development (in Pakistani patients). 

SUBJECTS AND METHODS
Fifty patients with senile cataract from a tertiary 
care hospital of Pakistan were selected. Clinical 
history, including ocular as well as systemic history, 
was taken from each patient. Snellen’s visual 
acuity chart was used to record the visual acuity. 
Pupillary reaction to light and accommodation 
was recorded. Slit lamp Biomicroscope was used 
to identify the type of cataract. Direct and indirect 
ophthalmoscopes were used to examine the 
vitreous and retina. Intra ocular pressures were 
also recorded using Applanation Tonometer. All 
these clinical diagnostic tests were performed by 
ophthalmologists.

The inclusion and exclusion criteria for patient 
selection were as follow:
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Inclusion criteria
Male and female patients with senile cataract, age 
≥ 40 years and non smokers were included in the 
study.

Exclusion criteria
Patients with cataract other than senile cataract or 
history of steroid intake and ocular trauma were 
excluded. Diabetic and hypertensive patients or 
patients having systemic or other ocular diseases 
of anterior and posterior segment were also not 
included in the study.

There were fifty control subjects (healthy 
individuals) with ≥ 40 years of age. They were not 
suffering from senile cataract or any other type of 
cataract and systemic diseases. 

Materials
The materials used in the current study were 5cc 
BD syringes, alcohol swabs, 5ml vaccutainers for 
the collection of blood sample, centrifuge (Model 
Sigma 3k 30) machine for the separation of serum, 
eppendorffs for storing the serum, a storage box.
Fasting blood samples were collected from fifty 
patients of senile cataract visiting the outdoor 
and 50 fasting blood samples from control group. 
Aseptic precautions were taken to draw blood 
from the subjects. The serum was separated from 
all blood samples and proceeded for lipid profile 
analysis. Patient proforma and consent forms 
were filled before sampling.

Estimation of lipid profile included cholesterol, 
triglyceride, high density lipoprotein (HDL), low 
density lipoprotein (LDL), and very low density 
lipoprotein (VLDL). HUMAN lipid liquicolor 
method included enzymatic calorimeter test for 
all lipid profile with lipid clearing factor (LCF). 

Estimation of Cholesterol level by Cholesterol 
liquicolor (CHOD-PAP-method)
Estimation of Cholesterol was done using CHOD-
PAP-method (Kit Company Human, Catalog 
# 10017). Cholesterol was determined after 
enzymatic hydrolysis and oxidation. The indicator 
quinoneimine was formed from hydrogen 
peroxide and 4-aminophenazone in the presence 

of phenol and peroxidase.

Reaction principle
Cholesterol-ester+H2O → Cholesterol+fatty acid
Cholesterol + O2 → Cholestene-3-one + H2O2

2H2O2+4-amino-phenazone → quinoneimine + 
4H2O2 + phenol

The assay conditions for the estimation of 
cholesterol were wavelength: 500 nm, optical 
path: 1 cm and temperature: 20-25 degree C.  
Only one reagent blank per series was required.

Cholesterol concentration (C) was calculated with 
the following formula:

C = 200 X ∆A sample [mg/dl]
       ∆Standard

or

C = 2.28 X ∆Sample [mmol/l]
        ∆Standard

Cholesterol concentration over 260 mg/dl or 6.7 
mmol/l was considered high.

Estimation of Triglycerides by Triglycerides 
liquicolor (GPO-PAP Method)
Estimation of Triglycerides was done using GPO-
PAP-method (Kit Company Human, Catalog # 
10720). The triglycerides were determined after 
enzymatic hydrolysis with lipases. Indicator was 
quinoneimine formed from hydrogen peroxide, 
4-amino-antipyrine and 4-chlorophenol under the 
catalytic influence of peroxidase.

Reaction principle
Triglycerides →  glycerol + fatty acids
Glycerol + ATP → glycerol-3-phospate + ATP
Glyerol-3-phosphate+O2 → dihydroxyacetone 
phosphate + H2O2

H2O2 + 4-aminoantipyrine → quinoneimine + 
HCL + H2O2 + 4-Chlorophenol

The assay conditions were similar to the 
cholesterol estimation.
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Triglycerides concentration (C) was calculated 
with the following formula:

 C = 200 X ∆ A Sample [mg/dl]
                   ∆ A Standard                                         

or 

C = 2.28 X ∆ A Sample [mmol/l]
                ∆ A Standard

Triglyceride concentrations over 200 mg/dl or 
2.28 mmol/l was considered high.

Estimation of HDL concentration by HDL 
liquicolor Method
Estimation of HDL was done using HDL-PAP-
method (Kit Company Human, Catalog # 
10018`). The assay combined 2 specific steps. In 
first step chylomicron, VLDL, LDL and Cholesterol 
were specifically eliminated and destroyed by 
enzymatic reaction. In second step remaining 
cholesterol from HDL fraction was determined 
by well established specific enzymatic reaction in 
presence of specific surfactants for HDL.

Reaction principle:
1st step:
LDL, VLDL, Chylomicrons → Cholestenone+H2O2

2H2O2
 → 2H2O + O2

2nd Step:
HDL → 2H2O + O2

H2O2   + Chromogen → quinine pigment

Contents of vial were reconstituted with exactly 
4ml of sterilized distilled water. Vial was closed 
and swirled carefully to dissolve all lysophilisate, 
avoiding foaming. It was allowed to stand for 30 
minutes before use. The assay conditions for the 
estimation of HDL were wavelength:   578 nm, 
optical path:   1 cm and temperature 20-25 degree 
C. Only one blank per series was sufficient.

HDL Concentration ( C ) was calculated by the 
given formula:

C =  150 X ∆A sample (mg/dl)
                   A Standard   (mg/dl)

Estimation of VLDL (very low density lipoprotein)
VLDL was estimated by simple calculation. 
Calculations included Triglycerides which was 
determined by the HUMAN kit method.

VLDL = Triglycerides mg/dl
                           5

Estimation of LDL (Low density lipoprotein)
LDL was also estimated by simple calculation. 
Calculations included HDL and VLDL which were 
determined by the HUMAN kit method.

LDL = HDL mg/dl + VLDL mg/dl

STATISTICAL ANALYSIS
The statistical analysis was done by using 
SPSS version 16.0 to investigate the role of lipid 
parameters in the development of age-related 
cataract. Moreover, the percentage of different 
types of senile cataract groups was analyzed.

RESULTS
In the present study, there were 31 females and 19 
male patients (F: M = 1.63:1). The types of senile 
cataract were Nuclear, Cortical and Posterior sub 
capsular. Patients who had more than one type of 
lens changes were categorized according to the 
more prominent type of lens change.

In the control group, there were 32 females and 
18 males (F: M = 1.77:1). 

Lipid profile analysis in senile cataract patients 
and control individuals
Lipid profile analysis in senile cataract patients 
showed high value of cholesterol, triglyceride, LDL 
and VLDL in 7, 29, 1 and 19 patients respectively. 
While 9 patients showed low HDL value. Out of 
total 50 controls, 47 showed normal levels of serum 
Cholesterol and 3 showed abnormal levels. 31 
individuals showed normal levels of TG while 19 
showed abnormal levels. HDL levels were normal 
in 43 and abnormal in 7 individuals. VLDL levels 
were normal in 11 individuals and abnormal in 39. 
While LDL was normal in all control individuals. 

The mean of cholesterol in control group and 
senile cataract patients was 171.4±3.8 (Median 
182) and 169.3±4.3 (Median 166) respectively. 
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The p-value of cholesterol was non-significant 
(NS) as shown in Table II.

Types of senile 
cataract

No. of 
patients Percentage

Nuclear 39 78%

Cortical 8 16%

Posterior Sub 
Capsular 3 6%

Table-1. Percentage of different types of senile 
cataract.

The mean of triglycerides in control group 
and senile cataract patients was 127.02± 5.7 
(Median 117.5) and 162.2±7.2 (Median 162.5) 
respectively. Whereas p-value of triglycerides 
was found significant (*).

 In control group and senile cataract patients 
mean HDL was 48.8 ±1.2 (Median 50.5) and 
46.6±1.9 (Median 45) respectively. While p-value 
of HDL was non-significant (NS).  

The mean of LDL in control group and senile 
cataract patient’s was 74 ±1.8 (Median 73.5) 
and 79.7±2.9 (Median 76) respectively and the 
p-value of LDL was observed to be non significant 
as shown in Table II.

The mean of VLDL in control group and senile 
cataract patients was 32.3± 1.2 (Median 23.5) 
and 33.1±1.5 (Median 33) respectively. The 
p-value of VLDL was significant (*) as shown in 
Table II.

Analysis of Lipid profile in different types of 
Senile Cataract
The summary of the lipid profile analysis in 
different types of senile cataract is shown in 
Table III. To find out whether a specific type of 
dyslipidemia is responsible for nuclear, cortical or 
posterior sub capsular opacities, we compared 
the values of serum lipids among different types 
of cataract. Although number of patients in 
each type of cataract was not sufficient to draw 
a definite conclusion but a rough comparison 
can be an initiative for further studies. Serum 
cholesterol was high in 15% patients of nuclear 
cataract ( total 39 )  and 12.5% of cortical cataract 

Lipid Parameter Groups Mean Median Std. error of mean Minimum Maximum p-value

Cholesterol
(150-200mg/dl)

Control 171.4 182 3.8 106 209

0.461NS

Patients 169.3 166 4.3 105 246

Triglycerides
(>35mg/dl)

Control 127.02 117.5 5.7 68 196
<0.0001*

Patients 162.2 162.5 7.2 83 274

HDL
>35mg/dl)

Control 48.84 50.5 1.2 31 65
0.1NS

Patients 46.6 45 1.9 25 84

LDL
(<130 mg/dl)

Control 74 73.5 1.8 44 103
0.08NS

Patients 79.7 76 2.9 47 137

VLDL
(up to 35 mg/dl)

Control 32.308 23.5 1.2 7 39
<0.0001*

Patients 33.1 33 1.5 17 55

Table-II. Statistical analysis of lipid parameters in senile cataract patients and control group. NS (non 
significant) and asterisk (*) shows significant p-value.
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( total 8 patients) while it was normal in all patients 
( 3 ) who had posterior sub capsular cataract.  
Serum triglycerides were raised in 51.28% of 
nuclear cataract patients, 87.5% of cortical 
cataract and 66.67% of posterior sub capsular 
cataract patients. Low HDL levels were seen in 
17.95% patients with nuclear cataract, 66.67 % 
of posterior sub capsular cataract and none had 
low HDL in patients with cortical lens opacities. 
LDL was high in only 2.56% of nuclear cataract 
patients while normal in all patients with cortical 
and posterior sub capsular opacities. VLDL was 
high in 30.77% of nuclear cataract and 12.5% 
of cortical cataract patients. It was normal in all 
patients with posterior sub capsular opacities.

DISCUSSION
Senile Cataract is one of the major public health 
problems, which if not detected and treated in 
time, can lead to permanent vision threatening 
complications. So far, much work is done and still 
going on to identify non-modifiable and modifiable 
risk factors. This study seeks to identify serum 
lipids as biochemical risk factor for senile cataract 
in a small group of Pakistani patients. This can 
help to modify the aging process of lenses and 
affect the prognosis and management of age 
related cataracts.

In this particular study, when we compared serum 
Cholesterol, LDL and HDL of senile cataract 
patients with normal age matched controls, it was 
found insignificant. On the other hand, serum 
Triglycerides, and VLDL of cataract patients were 
significantly higher than normal controls. This 
can be compared with the results found in Iran 
where, increased serum levels of Triglycerides 
(p= 0.02) were seen in senile cataract patients. 
While, serum cholesterol ( p= 0.001) and LDL 

(p=0.04) was also high in Iranian study, which 
were normal in our patients. However, there was 
no difference between serum HDL of cataract 
patients and normal subjects (p=0.12)5. Contrary 
to that, Meyer et al found low serum HDL in 
cataract patients6. Similarly, animal studies have 
also shown decreased serum HDL as a risk factor 
for cataract development7. 

Another Asian study by Rajiv Raman and 
colleagues revealed high serum Triglycerides 
as a risk factor for cataract development8. There 
are other studies, which show association of 
high serum triglycerides and low HDL with the 
development of senile cataract6,9,10,. Interestingly, 
Donnelly et al noted that high serum Triglycerides 
predispose specially women to early senile 
cataract11. 

It is a known fact that cataract formation is 
directly related to the oxidative stress and HDL 
has antioxidant properties. So, Low HDL leads to 
oxidative damage which promote the formation  
of lens opacities12. As Cataract is a multi-factorial 
disease, few studies including this particular 
study, have shown no relation of serum HDL and 
senile cataract13, 14.

Cholesterol content in the lens membrane is 
highest than any known membrane in the body. 
So, if cholesterol metabolism is disturbed, it can 
lead to lens opacification15.  A study done in Florida 
showed that both men and women with cataracts 
had lower cholesterol concentrations than normal 
subjects16. In contrast to this, our study showed 
normal serum cholesterols in cataract patients.
When we compared the values of serum lipids 
among different types of cataract, it was evident 
from our study that serum triglycerides were high 

Type of
Senile
Cataract

Lipid profile
Cholesterol Triglycerides HDL LDL VLDL
Normal High Normal High Normal Low Normal High Normal High

Nuclear 33 6 19 20 32 7 38 1 27 12
Cortical 7 1 1 7 8 0 8 0 1 7
Posterior Sub 
Capsular 3 0 1 2 1 2 3 0 3 0

Table-III. Analysis of Cholesterol, Triglycerides, HDL, LDL and VLDL among different types of Senile 
cataracts



Professional Med J 2015;22(4): 500-506. www.theprofesional.com

SENILE CATARACT

505

in all types of cataract patients and highest in 
cortical cataract patients (87.5%). Hiller et al found 
that posterior sub capsular opacities in man were 
associated with high Triglycerides9. Similarly, 
Framingham study showed association between 
serum Triglycerides and posterior sub capsular 
cataract17. There are other studies, which have 
shown a positive relation of high Triglycerides 
with posterior sub capsular cataract18. Our study 
was more consistant with the results of Paunskinis 
et al. He found high serum Triglycerides 
proportionally related with any cataract sub type. 
The only difference was that his study showed 
this relation in women, while this particular study 
has shown no gender difference. Contrary to that, 
Rajiv Raman showed high Triglycerides as a risk 
factor for nuclear cataract19. When HDL levels 
were compared among different cataract types, 
we found low HDL more related with posterior 
sub capsular cataract than the other two types. 
It was similar to Framingham offspring heart 
study9. Similar results were described by Hiller 
et al regarding relation of HDL and posterior sub 
capsular cataract9. Contrary to this, another study 
found that low HDL was associated with cortical 
cataract20. Beaver Dam Eye Study showed low 
HDL associated with cortical cataracts as well20. 

Further studies with more patients need to be 
done to reveal the relation of different cataract 
sub types with different lipids.

CONCLUSIONS
Among the modifiable risk factors, high serum 
Triglycerides and VLDL play a role in the 
development of senile cataract in Pakistani 
patients. Serum Triglycerides is the only lipid, 
which has shown consistent results related 
to cataract development in different parts of 
the world. Other lipids show variable results in 
different countries. Further studies are needed to 
find out the relation of type of senile cataract with 
different types of serum lipids.
Copyright© 21st Jan, 2015. 
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