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Exploring Lipid Abnormalities in Senile Cataract: A Cross-Sectional Investigation

Abstract

Background: Age-related cataracts (ARC) are a common cause of vision impairment in older
adults. Previous studies have suggested that abnormal Lipid profile and oxidative stress may

contribute to the development and progression of ARC.

Aim: The aim of this study was to compare the serum Lipid profile levels in patients with ARC

and healthy controls.

Materials and Methods: This was a case-control study involving 50 patients with ARC and 50
age and gender-matched controls. Serum Lipid profile levels were measured using standard
methods. The data were analyzed using t-test. A P-value of less than 0.05 was considered

statistically significant.

Results: The results showed that the mean serum level of HDL Cholesterol was significantly
lower in the ARC group than in the control group, while the mean serum level of triglyceride

was significantly higher in the ARC group than in the control group.

Conclusion: This study indicates that altered lipid profile may be a risk factor for ARC.

Keywords:age-related cataract, serum lipid, case-control study, low-density lipoprotein

cholesterol.

INTRODUCTION




Cataract is a major cause of blindness and low vision worldwide. It is estimated that 44.1% of
blind cases and 51.6% of patients with low ** vision suffers from cataract. Age is the most
important risk factor and about 85 percent of involved patients have age-related cataract. This
type of cataract is called “senile cataract”. It has been shown to be the 4 main cause of blindness
in patients over 50 years of age. In India cataract has been reported to be responsible for 50-80%
of the bilateral >° blindness in general. It is presumed that population above 60 years of >’ age
which was around 56 million in 1991 may rise twice by 2016. It is estimated that a ten-year
delay in the onset of cataracts could decrease the number of cataract surgeries by 45 per cent,

thus considerably

Diminishing cost of care. Also, Patients with cataracts in low resource areas and developing
countries have a poor chance for surgery due to economic reasons. This results in an increased
risk of blindness in such 2® population. The development of senile cataract is a complex
multifactorial process. Several factors such as genes, gender, diabetes, geographic location, UV
light exposure, level of education, occupational status, nutritional factors and raised Body mass
index 2have been found to be associated with cataract formation. Some risk factors for cataract
are modifiable; and the disease can be prevented by the elimination of these factors. It has
recently been shown that dyslipidemic patients may develop lens opacities more frequently than
the normal population, and thus lens opacities should be regarded as **° one of the most common
clinical signs of dyslipidemia. Also, some studies have been carried out relating components of
metabolic syndrome with development of senile cataract which have shown dyslipidemia as risk

factor for the development of age related cataract.™
The aim of this study was to investigate the biochemical changes in senile cataract patients.

MATERIAL AND METHODS




The study was carried out in the Department of Biochemistry, in collaboration with the
Ophthalmology Department, from May 2021 to October 2022 in a Topiwala National Medical
College Mumbai. The study sample included 120 participants aged 50 to 80 years, who were
divided into two groups: cases and controls. Cases were patients diagnosed with senile cataract,
and controls were normal healthyindividuals.
The inclusion criteria for the study were:

1) Diagnosis of senile cataract by an ophthalmologist

2) Normal healthy individuals without any eye diseases as controls

3) Age range of 50 to 80 years.

The exclusion criteria for the study were:

1) Refusal to participate in the study

2) Cataract caused by other factors such as trauma, metabolic disorders, radiation therapy etc.

3) Any systemic disease such as diabetes, hypertension etc.

4) Acute or chronic diarrhea

5) Acute or chronic renal failure

6) History of drug intake such as steroids, antipsychotics, chemotherapy etc.

We obtained 5 ml of blood from the veins of each participant after they had fasted for 10-12
hours overnight. We then separated the serum by spinning it in a machine and measured the
levels of Lipid profile, which includes serum Total cholesterol, Triglyceride, HDL, and LDL,
using a Beckman coulter Clinical chemistry Autoanalyzer.

We used Friedewald's equation to estimate serum VLDL levels. We obtained reagent kits from

commercial sources and followed the manufacturer's instructions. Statistical analysis



We performed unpaired t-tests to compare the parameters between the case and control groups.

We considered p-values less than 0.05 as statistically significant.

RESULTS

Tablel: Comparison Of Lipid Profile In Senile Cataract Cases And Controls

Parameter Cases (n=50) Controls (n=50) Cl95 % P value
[mean + SD] [mean + SD]

Age (year) 66.99+8.83 66.00+7.10 (0.19,1.79) 0.48

BMI (kg/m?) 23.68+3.16 21.55+2.74 (1.27, 2.99) 0.05

Smoking (yes/no) 35/15 22/38

Triglycerides (mg/dL) 221.8 £19.99 139.5+£21.57 (62.4,102.2) <0.0001

Total Cholesterol (mg/dL | 173.10 + 13.15 170.42 + 20.22 (-8.76, 14.72) | 0.2129

HDL-C (mg/dL) 38.3+3.75 44.08 + 6.79 (-9.45,-2.11) | <0.0001

LDL-C (mg/LI) 108.44 +11.53 [109.44+1252 | (-5.67,3.67) |0.834

VLDL-C (mg/dL) 41.36 + 4.50 27.78 £ 4.47 (9.51,17.65) | 0.002

The table shows the comparison of some parameters between cases and controls in a study. The
cases are patients of cataracts and the controls are healthy individuals. The parameters include
age, body mass index (BMI), smoking status, and lipid profile. The table reports the mean and
standard deviation (SD) of each parameter for both groups, as well as the 95% confidence
interval (CI) and the p value of the difference between the groups. The p value indicates the
statistical significance of the difference, with a lower value meaning a higher likelihood that the
difference is not due to chance. The table reveals that there is no significant difference in age and
total cholesterol between the cases and controls, as the p values are higher than 0.05. However,
there is a significant difference in BMI, triglycerides, HDL-C, and VLDL-C between the groups,
as the p values are lower than 0.05. The cases have higher BMI, triglycerides, and VLDL-C, and
lower HDL-C than the controls.

DISCUSSION:




The results of this study showed that serum triglyceride and VLDL levels were significantly
higher in senile cataract patients than in the control group (p< 0.001). This is in agreement with
previous studies by Heydari B. et al (2012) and Hiller R. et al (2003) that also reported elevated
serum triglyceride levels in senile cataract cases. Moreover, this study found that serum HDL
levels were significantly lower in senile cataract patients than in the control group (p< 0.001),
which is consistent with the findings of Heydari B et al (2012), Hiller R. et al (2003) and Meyer
D. et al (2003).

One possible explanation for this is that increased BMI leads to insulin resistance mediated by
adipokines and free fatty acids (FFA) even in the absence of clinical diabetes. Adipokines such
as resistin and retinol-binding protein 4 reduce insulin sensitivity. Furthermore, cytokines like
TNF-a and IL-6, which are produced by macrophages in adipose tissue, also play a role. Insulin
resistance may cause hypertriglyceridemia due to increased free fatty acid influx to the liver,
which results in hepatic accumulation of triglycerides. This leads to an increased hepatic
production of very low density lipoproteins. This also interferes with the lipolysis of
chylomicrons due to competition mainly at the level of lipoprotein lipase (LPL) with increased
remnant triglyceride being transported to the liver. Lipolysis is further impaired in obesity by
reduced mRNA expression of lipoprotein lipase in adipose tissue and reduced LPL activity in
skeletal muscle.

Hypertriglyceridemia affects the distribution of cholesterol esters and triglycerides among
VLDL, HDL and LDL through the action of cholesterylester transfer protein (CETP). This
results in lower HDL-C levels and less TG content in LDL. The main pathophysiological

mechanism that causes hypertriglyceridemia in senile cataract is the accumulation of triglyceride



rich lipoproteins such as VLDL, IDL, chylomicrons and their remnants, which may be due to
increased synthesis (stimulated by insulin resistance) or decreased catabolism.

HDL has anti-inflammatory and antioxidant properties that help prevent the oxidation of LDL, a
harmful type of cholesterol. HDL carries an enzyme called PON1, which can break down various
compounds that are not normally found in the body, such as aryl esters. PON1 also protects LDL
from oxidative damage. HDL and PON1 have a mutual relationship: HDL helps PON1 to be
produced and function properly, while PON1 helps HDL to stay intact. PON1 activity can be
reduced by lipid peroxidation, a process that damages cell membranes.

Jaouad et al. showed that PON1 activity is reduced by oxygen free radicals. Similarly, Hashim Z.
et al reported lower Paraoxonasel activity in senile cataract patients. They suggested that
oxidative stress might cause the decline of PON1 activity in the plasma of these subjects, which
could impair their ability to prevent lipid peroxidation. Therefore, low HDL level and high
triglyceride level might be associated with lens opacities. However, more studies are needed to
understand the exact mechanism of this association, as the literature is scarce. In our study, we
did not find any significant difference in the serum levels of total cholesterol and LDL
cholesterol between cases and controls. (p > 0.05). This result is in agreement with the previous
studies by Hiller R. et al and Meyer D. et al.

CONCLUSION

Serum Triglyceride and VLDL levels were higher in patients with senile cataract than in healthy
controls, while serum HDL-Cholesterol level was lower in patients with senile cataract than in
healthy controls. These findings suggest that dyslipidemia may play a role in the onset and

progression of senile cataract. Therefore, it is recommended that people maintain a normal BMI,



eat a balanced diet and enhance their antioxidant system by consuming vitamins such as

tochopherols, ascorbic acid and retinoids, which may help prevent senile cataract.
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