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Comparison of serum sodium and potassium levels in patients with senile
cataract and age-matched individuals without cataract

Gaurav Mathur, Vijaya Pai'

Aim: The study was to analyze mean serum sodium and potassium levels in cataract patients and age-
matched individuals without cataract. Methods and Materials: It was a prospective case-control study.
Individuals more than 50 years of age who attended our ophthalmic center in the year 2007-2010 were
grouped into those having cataract and those without cataract. Mean serum sodium and potassium levels | DOI:
in the cataract groups were calculated and compared with the control group. Statistical software SPSS14
was used for statistical analysis. Results: Mean serum sodium levels in cataract group was 135.1 meqv/l and
133 meqv/1 in the control group. Mean potassium was 3.96 meqv/1 in the case study group and 3.97 meqv/l
in controls. Mean sodium levels among cases were significantly higher than control group. No difference
was seen in the PSC group and control. The difference in mean potassium among the two groups was
statistically insignificant. Conclusion: Diets with high sodium contents are a risk factor for senile cataract
formation and dietary modifications can possibly reduce the rate of progression cataract.
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Various studies have been done to elucidate the potential risk
factors that could affect the process of cataractogenesis. Genetic
factors!*? exposure to UV B-rays,! occupational, geographic,
and dietary factors have been implicated. In this study we
analyzed serum sodium and serum potassium levels which
could in turn affect the electrolyte composition of aqueous
humor and therefore alter lens metabolism and lead to cataract
formation.

Materials and Methods

The study was conducted in our institution from October 2007
to October 2010. A total of 332 individuals above 50 years of
age who came for ophthalmic evaluation were included in
the study. They were grouped into study groups, defined as
people having nuclear/cortical/posterior subcapsular cataract.
Controls were age- and gender-matched individuals who
had no cataract. LOCS III classification was used to grade
the cataract. The cases were further subdivided into group
1- patients with nuclear cataract, group 2 -- patients with mixed
cataract [nuclear and cortical both] and group 3 — patients
with posterior subcapsular cataract only. Individuals having
diabetes mellitus, hypertension, other systemic diseases or on
medications affecting serum sodium and serum potassium
levels were excluded from the study. Patients having secondary
causes of cataract in the same age groups like postinflammation,
steroid induced were also excluded from the study protocol.
Detailed ophthalmic evaluation including slitlamp examination
and fundus evaluation was done. To avoid duplication of data

Fellow, Sankara Netralaya, Chennai, 'Prof and Head, Kasturba Medical
College, Manipal, India

Correspondence to: Dr. Gaurav Mathur, Sankara Netralaya,
New no. 41, Old No. 18, College Road, Chennai - 600 006, India.
E-mail: gaurav36vaishali@gmail.com

Manuscript received: 03.09.11; Revision accepted: 27.04.12

Access this article online

Website:
WWW.ijo.in

10.4103/0301-4738.99837

Quick Response Code:

individuals who had both eyes cataract that fell in the same
subgroup were only included as cases and those Serum sodium
and serum potassium analysis was done by drawing 2 ml of
blood taken under aseptic precautions and was subjected to
serum sodium and potassium analysis using the principle of
ion selective electrode.™

Normal serum sodium levels - 130-143 meq/1.
Normal serum potassium levels - 3.5-5.5 meq/1."!

Data were analyzed on SSPS14 software. The procedure
was carried out with appropriate informed consent and ethical
committee clearance. Nonparametric test — Kruskal--Wallis/
Mann--Whitney tests were used in the analysis.

Results

In this study a total of 332 eyes of 332 individuals were
included, out of which 183 eyes had cataract and the rest 149
eyes were controls without cataract.

Among the 183 patients, 78 belonged to study group 1 with
nuclear cataract, 82 belonged to study group 2 with mixed
cataract and the rest 23 eyes having posterior subcapsular
opacification belonged to study group 3. There were 91 males
and 92 females in the case study group and 75 males and 74
females in control group. The mean age in cataract study group
was 64.4 years old and in the noncataract age group 63.6 years
and the difference was statistically insignificant (P value 0.30).

Comparison of mean serum sodium among cases and
controls showed mean serum sodium levels to be higher in
cases (135 meqv/l) compared to controls (133.1) [Table 1].
Though the means in the two groups were within the normal
range the difference was statistically significant [P value 0.000].
Comparison of serum sodium among the study group with
only nuclear cataract [group 1] and controls showed mean
serum sodium levels to be higher in cases (135.1 meqv/l)
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Table 1: Mean serum levels

Group1 Group2 Group3 Total Control
cataract
group
S. Sodium 135.1 135.6 134.3 135 133.1
S. Potassium 3.77 4.04 4.04 3.96 3.97

compared to controls (133.1 meqv/l). Though the means in the
two groups were within the normal range the difference was
statistically significant [P value 0.001]. Comparison of serum
sodium among the study group with mixed cataract [group2]
and controls showed mean serum sodium levels to be higher in
cases (135.6 meqv/l) compared to controls. Though the means in
the two groups were within the normal range the difference was
statistically significant [P value 0.000]. Comparison of serum
sodium among the study group with posterior subcapsular
cataract [group 3] and controls showed mean serum sodium
levels to be higher in cases (134.3 meqv/l) compared to controls
(133.1 meqv/l). Though the means in the two groups were
within the normal range the difference was not statistically
significant [P value 0.404].

Comparison of mean serum potassium among cases and
controls showed mean potassium levels among cases (3.96
meqv/l) to be lesser compared to controls (3.97 meqv/l) with
no statistical significance (P value 0.40).

Discussion

There have been various models describing the multiple risk
factors involved in cataractogenesis. Despite the complexity in
identifying cataract risk factors, attempting to do so provides
new hopes in dealing with morbidity and cost of disease.

The aim of this study was to find whether a significant
difference exists between serum sodium and serum potassium
levels in individuals with cataract and age-matched normal
individuals.

Comparison of the means of serum sodium and potassium
among cases and controls indicated significantly high levels
of serum sodium in blood of cataract patients as compared
to their controls. In subgroup analysis, the study group
with nuclear cataract [group 1] and mixed cataract [group 2]
were the ones which showed higher levels of serum sodium
among the case population, but in the posterior subcapsular
group no significant difference was noted. Previous studies
on epidemiological association with various types of cataract
have been done, reporting high association of age, race, and
geographical factors for nuclear cataract. Age, sex, UV-B rays,
and genetic factors have been implicated for cortical cataract
and diabetes, hypertension for posterior subcapsular cataract.®
Though no previous study to our knowledge associates higher

levels of serum sodium with cortical and nuclear cataract
though this correlation cannot be ruled out.

Previous studies have found a significantly higher levels of
bilirubin, alkaline phosphatase, and glutamyl transpeptidase
in senile cataract patients compared to normal individuals.[®
Few earlier studies comparing serum sodium and potassium
showed similar results to our study.[®!

Hence alteration in cation concentration of aqueous humor
which is attributed to alterations in serum cation concentration,
can be known as a risk factor for cataract formation.”! Previous
studies notify the significant difference between serum sodium
of those suffering from age-related cataract versus those not.
It should be mentioned that this is not true about serum
potassium in their study as also in ours.

To conclude, diets with high sodium contents could be a risk
factor for senile cataract formation. As it seems, a high level
of serum sodium in turn contributes to cataract formation.['"

References

1. Hammond CJ, Duncan DD, Snieder H. The heritability of age-
related cortical cataract: the twin eye study. Invest Ophthalmol
Vis Sci 2001;42:601-5.

2. Shiels A, Bennett TM, Knopf HL. The EPHA2 gene is associated
with cataracts linked to chromosome 1p. Mol Vis [serial online]
2008;14:2042-55.

3. McCarty CA, Taylor HR. A review of the epidemiologicevidence
linking ultraviolet radiation and cataracts. Dev Ophthalmol
2002;35:21-31.

4. Tietz, Norbert W, editors. Clinical guide to laboratory tests. 2™ ed.
Philadelphia: WB Saunders Company; 1990. p. 98,456.

5. Hennis A, Wu SY, Nemesure B, Leske MC; Barbados Eye Studies
Group. Risk factors for incident cortical and posterior subcapsular
lens opacities in the barbados eye studies. Arch Ophthalmol
2004;122:525-30.

6. Donnelly CA, Seth ], Clayton RM, Phillips CI, Cuthbert J, Prescott
RJ. Some blood plasma constituents correlate with human cataract.
Br ] Ophthalmol 1995;79:1036-41.

7. Clayton RM. Some risk factors associated with cataract in Scotland:
A pilot study. Trans Ophthalmol Soc UK 1982;102:331-6.

8. Mirsamadi M, Nourmohammadi I, Imamian M. Comparative study
of serum Na+ and K+ levels in senile cataract patients and normal
individuals. Int ] Med Sci 2004;1:165-9.

9. Clayton RM, Cuthbert J, Phillips CI, Bartholomew RS, Stokoe NL,
Fytch T. Analysis of individual cataract patients and their lenses:
A progress report. Exp Eye Res 1980;31:533-6.

10. Phillips CI. Cataract: A search for associated or causative factors.
Excerpta Med 1980;34:19-25.

Cite this article as: Mathur G, Pai V. Comparison of serum sodium and
potassium levels in patients with senile cataract and age-matched individuals
without cataract. Indian J Ophthalmol 2016;64:446-7.

Source of Support: Nil. Conflict of Interest: None declared.




