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Abstract:

Aim: This study was carried out to determine the level
of serum electrolyte and malondialdehyde in cataract
patients. Material and Methods: 80 cataract patients
within the age of 55 years to 75 years attending
General Hospital Owerri for routine blood glucose
check were used in this study. Also 80 apparently
healthy subjects without cataract within the age of 55
years and 75 years were used as control. The level of
electrolytes particularly sodium and potassium were
measured. Thelevels of glucose, urea, creatinine were
measured in order to rule out diabetes and kidney
malfunction respectively in both study and control
groups. Result: It wasobserved that thelevel of sodium
and Maondiadehyde (MDA) were significantly
increased in cataract patients when compared with
controls (p<0.05) while the difference in the level of
potassium was not significant (P>0.05). Conclusion:
This observation shows that increased sodium level in
cataract patients could probably result in elevation of
aqueous humor of the lens which contributes to
osmotic disorder acrossthelensmembrane. Thiscould
aggravate the progression of cataract as a result of
MDA elevation. Therefore, salt restricted diet could be
beneficial to cataract patientsby preventing el ectrolyte
disorder, hypernatremia and maintain the electrolyte
balance.
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I ntroduction:

Cataract is one of the main age related eye
problemsasaresult of opacity of lens. Simply, itis
the clouding of the eye's natural lens which lies
behind the iris and pupil. Cataract in adults is
associated with vision lossin individuals over the
age of forty years [1]. In most cases it leads to
blindness. It ischaracterized by blurred vision[2].
Generally, acataract beginsat first by havinglittle
effect on vision. Thevision may be blurred alittle
like looking through a piece of glass. A hazy or
blurred vison may reflect cataract [3]. For a
person suffering from cataract the light from the
sun or alamp may appear too bright. Similarly,
colours may not seem as bright as they once did.
Cataract is categorized into three, Subscapular,
Nuclear and Cortical cataract. A subcapsular
cataract occurs at the back of the lens. Many
people with diabetes or those taking high doses of
steroid medications have a greater risk of
developing a subcapsular cataract. While a
nuclear cataract forms deep in the central zone of
the lens. This is associated with aging [4, 5].
However, a cortical cataract is characterized by
white, wedge-like opacities that start in the
peripheriy of the lens and work their ways to the
centre in a spoke-like fashion. This occursin the
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lens cortex which is the part of the lens that
surroundsthecentral nucleus|[6].

It is quite evident that the type of cataract one has
affects exactly the symptoms. In nuclear cataract,
when it first develops, it leads to temporary
improvement in near vision. However, the
improved vision is short lived. It disappears as
cataract worsens. While a subcapsular cataract
may not produce any symptoms until it is well
developed[7].

Normally, thelensinsidethe eye seemsto perform
likeacameralens,inwhichit focuseslightintothe
retina for clear vision. It also adjusts the eye's
focus and hence letting things to be seen clearly
both close and far away. This lens is mainly
composed of water and protein. The protein is
simply arranged in an exact way that keeps the
lensclear andlet light passthroughit[8].
However, owing to age, most of the protein may
clump together and start to cloud a small area of
the lens. Thisis simply a cataract and over time
may grow larger and cloud more of the lens
makingitdifficult tosee[9, 10].

One of the theories of formation of cataract could
be linked to oxidative changesin the human lens.
The oxidative changes affect theelectrolytewhich
equally results in disorder in lens membrane
permeability between the intracellular and
extracellular. The membrane permeability
maintains lens transparency. The major
extracellular cation is sodium while potassium is
the main intracellular cation. In the lens, the
concentration of electrolytes (sodium and
potassium) maintains osmotic pressure [11] and
hence water balance across the lens membrane
with the action of sodium potassium ATPase. Itis
viewed that changes in serum electrolyte level
could affect aqueous humor electrolytes
concentration of lens; and hence affects cataract
patients.

In Imo State Nigeria, there is scarce information
on some electrolyte and MDA concentration in
cataract patient. However, it is deemed fit that
providing information on this parameter could
contribute in the management and possibly
treating the cataract patients successfully. Hence,
theneed for thisstudy.

Material and M ethods

80 cataract patients between the ages of 55 to 75
years attending General Hospital Owerri were
involved in this study. While apparently healthy
subjectswithout cataract between theagesof 55to
75 years were used as control. Additionally, their
routine blood glucose, urea and creatinine were
checked. All participants gave their informed
consent to participate in this study. An ethical
approval from the ethical committee of the
hospital wasal so obtained.

Blood collection

In al subjects, 5ml of fasting venous blood was
collected into plain bottles. The serum was
separated by centrifuging the whole blood in a
westerfuge (model 684) centrifuge at 50009 for 5
minutes.

Estimation of biochemical assay

Lipid peroxidation product that is malondial-
dehydelevel was assayed based on MDA reaction
with thiobarbituric acid (TBA) [12]. Serum
Sodium and potassium were measured by Teco
Diagnostic kits Glucose. Ureaand creatininewere
measured by Randox kits.

Statistical analysis:

The results were expressed as mean + standard
deviation and student 't' test was used to calculate
thelevel of significanceat P<0.05.
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Results:

Table 1: Serum Electrolyte, Glucose, Urea,
Creatinineand MDA Leve in Cataract
and Control Group

Parameters Control Cataract
(n=80) (n=80)
Sodium (mmol/L) [136.39+4.86| 148.15+ 5.61*
Potassium (mmol/L)| 410£091 | 4.02+0.83
Glucose (mg/dl) 86.50+4.6 | 90.16+6.8
Urea (mg/dl) 36.91+4.1 | 40.83+5.2
Creatinine(mg/dl) | 0.86+0.02 | 1.02+0.04
MDA (nmol/L) 141+0.09 | 2.89+0.08*

*Sgnificantly different from control at P<0.05

Discussion:

Cataract results in the clouding of lensinside the
eye which yields to the reduction in vision.
Globally, it isthe most common cause of blindness
and conventionally treated with surgery. In this
study, it was observed that the level of sodium was
significantly elevated in cataract when compared
with the control. Thiselevated sodium could affect
the sodium potassum pumps which make it
difficult to maintain the low concentrations of
intracellular sodium required for lens
transparency. This is consistent with the work of
Rewatkar et al [13]. Hence, the elevation in serum
sodium caninduce changesin aqueoushumor. The
increase in sodium concentration of the lens could
probably worsens the formation of cataract. The
serum sodium elevation directly affects its
elevation in agueous humor fluid which can alter
lens membrane permeability, as well as osmotic
imbalance [14]. Once there is disequilibrium with
the sodium concentration, the sodium potassium
ATPase is definitely affected which affect the
osmotic pressure of the eyes. Sodium is the main
extracellular fluid which regulates extracellular
fluid volume. Sodium potassium pump maintains
the extracellular sodium level in al the cells [11]
when sodium and potassium are not balanced, the

lens membrane permesbility will be affected. The
ateration in either sodium or potassium may lead
to cationicimbalanceinthelenswhich could result
to cataract [15]. Also, it was observed that thelevel
of potassium in cataract was not significant when
compared with the control. However, the elevation
of sodium and stability of potassium is dangerous
totheeyelens. Thisisinlinewith thework of West
and valmarid [16]. This elevation of sodium could
belinked with age, asthelens protein denatureand
degrade over time. This process is increased by
diabetes and hypertension. The environmental
factors such as toxins and ultraviolet let light may
have cumul ative effects. Also, the changesin gene
expression and chemical process within the eye
could theimportant risk factorsin the formation of
cataract. Hence, the damage to the DNA could
affect the lens cells. Also, heart injuries can
denature the lens and thus affect the sodium
potassium AT Pase enzyme leading to alteration in
sodium|[17].

Furthermore it was observed that the levels of
glucose, ureaand creatininewere not significantly
affected in cataract. However, they could be also
risk factors in some cases. Therefore, it could be
deduced probably from the study that the
concentration of sodium is significantly increased
in cataract and may be a marker in the
determination of the risk involved in the
progression of cataract. Therefore, it is advised
that high salt diet should be avoided to reduce the
risk of elevation of serum sodiumlevels, apossible
risk factor for the devel opment of cataract.
Similarly, it was observed that the level of Malon-
dialdehydewassignificantly increased in cataract.
When compared with the control. This is in
agreement with the work of Kaya et al [18]. The
MDA istheend product of lipid peroxidation. The
MDA isequally ameasure of oxidativestress. The
increase in MDA affects the lens membrane
permeability and osmotic imbalance of the eyes.
Thereforethe elevationinthe MDA may probably
result in the development and progression of
cataract.
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