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ABSTRACT: Cataract is a leading cause of vision loss in the world. Several factors are involved in the development
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of cataracts, of them; diabetes and uncontrolled plasma glucose have great importance. Therefore, controlling
Diabetes; glycemic reduces the risk of related to microvascular complications of diabetes diseases such as cataract. This study
Cataract;

aimed to compare fasting plasma glucose (FPG), HgbAlc, and oral glucose tolerance test (OGTT) between Diabetic

Fasting Plasma

- g patients with and without cataract in comparison with the healthy group as control. Among 150 subjects, 50 diabetic
ucose;

i Al patients, 50 diabetic cataracts, and 50 healthy individuals without a history of specific disease were compared with
OGTT each other. Fasting plasma glucose, OGTT, and HgbAlc were measured by colorimetric methods. SPSS23 software
was used to analyze data. P-values less than 5% or lower were considered to be statistically significant. In this study,
the mean fasting plasma glucose, HgbAlc, and OGTT in the group of diabetic patients, diabetic with cataract, and
healthy groups fasting plasma glucose were as follow, 162.46 mg dL and 184.76 mg dL™, 92.88 mg dL* (P<0.05),
HgbAlc: 7.8, 8.0, 5.8% (P<0.05) and OGTT: 228 mg dL, 246.12 mg dL* and 114.32 mg dL"* (P<0.05) respectively.
Our findings showed that in diabetic patients with and without cataract, fasting plasma levels, HgbA1C, and OGTT
are higher than the healthy group. There was a significant relationship between the studied factors and cataracts. As a

result, high blood glucose has a definitive role in the development of cataracts.

INTRODUCTION

Cataract is the opacity of the lens of the eye. Lenses are diseases, including diabetes. Cataract is sometimes

mainly made of water and protein. As a result of aging
and some other conditions, the structure of these proteins
changes and stick together, causing some areas in the
lens to become cloudy. This phenomenon makes these
areas larger over time and reduces vision. It is the most
common type of cataract. A large percentage of people
get it, and its prevalence increases with age. This type of

cataract is seen in people who have other specific

associated with the long-term use of certain medications,
such as corticosteroids [1]. Diabetes is a major cause of
mortality and disability in different societies [2]. It
affects about 415 million people in the world, and it is
estimated that its prevalence increases to 592 million by
2035[3, 4]. According to some estimates, about 9.2
million Iranian people will have diabetes by the year
2030 [5].
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Diabetes is caused by a complete or partial
hypoinsulinemia or a partial or complete increase in
glucagon [6]. Diabetes not only leads to early disabilities
and increased mortality in many patients, but is also the
most important cause of blindness in adults [7]. Due to
the growing prevalence and widespread complications of
this disease, many efforts have been made worldwide to
define the molecular basis of diabetes complications.
Hemoglobin Alc is the current gold standard test to
estimate glycemic status during 2-3 months ago [8].
Diabetes is associated with late complications such as
involvement of the eyes, kidneys, nerves and blood
vessels [9]. Cataracts are the most common cause of
visual acuity in the world and about 30 to 40 million
people in the world are scientifically blind, of which
about 45% are cataracts [10]. Cataract is still the leading
cause of blindness globally[11]. Known risk factors for
cataract include age, genetic factors, inflammation,
trauma, metabolic and nutritional diseases, radiotherapy
and chemotherapy, ultraviolet radiation and some
medications such as steroids[12]. Late cataracts, or age-
related cataracts, occur in 90% of all cataracts, and
factors such as diabetes and glaucoma may exacerbate
the condition [13]. The World Health Organization
estimates that 54 million cases of blindness at the age of
60 or older will occur by 2020, about 45% of which will
be due to cataracts. In the United States, the cost of
cataract treatment is estimated at more than $ 3.4 billion
annually. Regarding the risk factors for cataracts, what
has been discussed so far is the issue of age. Although
the degeneration of lens proteins is a physiological
phenomenon, other external factors can accelerate its
process %[14]. Some biological factors play an important
role in causing damages, metabolic disorders and

complications of diabetes. Therefore, we evaluated some

glycemic indices of patients suffering from cataracts.

MATERIALS AND METHODS

This study was approved by the ethics committee of
University of  Medical
(IR-MAZUMS.REC.1398.D114). The study population
composed of 150 people, 50 healthy persons (34 men and

Mazandaran Sciences

16 women) from Imam Hossein Hospital, 50 patients
with diabetes (31 men and 19 women) from Tehran
Diabetes Center, and 50 diabetic patients with cataract
(20 men and 30 women) were selected from Torfeh
hospital, Tehran with a mean age of 36.48 years, 57.46
years and 57.74 years, respectively 12 hours of fasting.
For all three groups, fasting blood samples were
collected at the study site and processed on the same day
at the The

colorimetric method was used to measure biochemical

Institute of Tehran, Torfeh hospital.
parameters such as fasting plasma glucose (FPG) and
oral glucose tolerance test (OGTT). HgbAlc was
measured by high-performance liquid chromatography
(HPLC). For qualitative variables, Descriptive tests
(Colorimetric method and HPLC) and mean variables
and standard deviation for quantitative variables were
used. Chi-square tests were also used for analytical
analysis. SPSS 23 software was used for data processing

and P <0.05 was considered statistically significant.
RESULTS

Among 150 cases, 50 diabetic patients, 50 diabetic
patients with cataracts, and 50 healthy person were
included. The frequency, age and gender of each group
men and women with and standard deviation is given in
the Table 1.

Table 1. Demographic data of specimens

Sex Age
P - value
Male Female Mean £SD
Diabetes without cataracts 31 19 57.46+4.7 P<0
Diabetes with cataracts 20 30 57.74 +8.09 P<0
Control 31 19 57.46 4.7 P<0

The group of diabetic patients with cataracts had the
average age with a small difference (57.74 years) among

the categories. Therefore, increasing age in the
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development of diabetes with cataracts is directly related
to age. The mean FPG of diabetic patients (162.46 mg
dL?) was statistically higher than healthy individuals
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(92.88 mg dL?, P < 0.05). The mean FPG of diabetic
patients with cataract (184.76 mg dL™) was also higher
than healthy individuals (92.88 mg dL™) and was a
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statistically significant (P < 0.05) (Figure 1).

Diabetic without cataract
1 Diabetic with cataract
Control

Figure 1. Fasting plasma glucose levels. Data are expressed as mean + SD.

The symbol “(*)” means statistically significant (P <0.05) versus the control group.

The mean OGTT- of diabetic patients (228.74 mg dL™)
was higher than healthy individuals (114.32 mg dL™) and
had a significant relationship (P < 0.05). The mean
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OGTT of diabetic patients with cataracts (246.12 mg
dL*) was higher than healthy individuals (114.32 mg
dL"*) and had a significant relationship (P < 0.05) (Figure
2).

Control
Diabetic without cataract

IIE Diabetic with cataract

Figure 2. Post-prandial blood glucose levels. Data are expressed as mean + SD. The symbol

“(*)” means statistically significant (P <0.05) versus the control group.

The mean HgbAlc of diabetic patients (7.8) was higher
than healthy individuals (5.8%), and had a significant
relationship (P < 0.05). The mean HgbAlc of diabetic
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patients with cataracts (8.4%) was higher than healthy
individuals (5.8%), and had a significant relationship (P
<0.05) (Figure 3).

Control
Diabetic without cataract
Diabetic with cataract

Figure 3. Hemoglobin Alc levels. Data are expressed as mean + SD. The symbol

“(*)” means statistically significant (P <0.05) versus the control group.

The prevalence of FPG is highest in diabetic men (62%),
while it is highest in diabetic women with cataracts
(60%). The mean hemoglobin Alc: (HbAlc) of diabetic
patients (7.8%) was lower than that of diabetic patients
with cataracts (0.8) and had no significant relationship
(p>0). There was a significant relationship between

HbAlc and sex in diabetic and diabetic patients with
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cataracts; the most common were diabetic men (31%)
and women with cataract diabetes (30%), respectively,
which was not much different. There was a statistically
significant relationship between HgbAlc and FPG of
diabetics with and without cataracts (P = 0.00). As a
result, with increasing FPG, HgbAlc increased.
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DISCUSSION

This study was performed to determine the relationship
between fasting plasma glucose levels, HgbAlc, and
OGTT. For this purpose, the mean fasting plasma
glucose, HgbAlc, and OGTT in the group of diabetics,
and diabetic with cataracts were compared with that of
healthy group. The mean hemoglobin A1C in diabetic
patients (7.8), and diabetic patients with cataracts (0.8)
compared to the healthy group (5.8) showed a significant
increase. Risk factors such as diabetes mellitus, obesity,
and the effect of drugs in patients with diabetes with
cataracts show an increase in HbAlc. There was no
significant in FPG, OGTT, and HgbAlc between
diabetic and diabetic patients (P>0.05). In Yi-Jen’s study,
FPG was higher in the diabetic group than the control
group, but the mean FPG was not significantly different
between the two groups, healthy and sick. In some other
studies, the association between diabetes and cataract
was confirmed, which is consistent with our findings [15,
16].

According to Sharma's study, in determining the
irreversible predisposing factors for age-related cataracts,
the calculated odds ratio confirmed age-related cataracts
in people with a family history of the disease, which is
consistent with the present study. Sharma also showed
that gender is not a predisposing factor, which is
inconsistent with the present results.In a study by
McCarthy in Australia [17], only 46% of patients with
cataracts were men who agreed with the results of the
hacking study but did not agree with the present study
[18].

Numerous epidemiological studies, including Chen, have
reported an increased incidence of cataracts in women
compared to men, which is consistent with the results of
the present study [19].

CONCLUSIONS

According to the present study, high plasma glucose
plays a role in the occurrence of cataracts, so it is
necessary to carry out programs to control and monitor
this factor to control the risk of developing cataracts,
even in cases where people in the early stages of cataract
are referred. By monitoring and controlling this factor,

the progression of the disease can be prevented.
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