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ABSTRACT KEYWORDS
Cataract isavision-impairing disease characterized by gradual, progressive Oxidative stress;
thickening of the lens. It is one of the leading causes of blindness in the Age related cataract;
world today. Oxidative agentslike ultraviolet (UV) raysare one of the most Vi tarn| nC
important causes of cataract. Dietary antioxidant vitamins, in particular Antioxidants.

vitamin C (Ascorbic acid), can play a role in preventing the onset or
progression of age-related cataract. The aim of the study was to find
correl ation between blood oxidative stress marker malondialdehyde (MDA)
and ascorbate (vitamin c) levelsin cataractous patients. The patients were
subdivided in 3 groups according to age criteria. Group |- 45-55 years,
Group I1-56-65 yearsand Group |11- 66-75 years. 50 age -matched healthy
subjects served as controls. Plasma ascorbic acid level was measured by a
colorimetric method using acid phosphotungstate. The mean plasma
ascorbic acid level in 3 test groupswas 0.69+0.08, 0.70+0.08 and 0.65+0.10
mg/dl respectively, and in control group was 0.86+0.07, 0.84+0.08 and
0.86+1.10 mg/dl respectively. The results were statistically analyzed using
student‘t’ test. The decrease in Plasma ascorbic acid level was highly
significantingroup Il and 111 as compared to control group (p<0.001). This
study revealed that plasma vitamin C level in patients with senile cataract
was|ower than normal individuals. The concentration of vitamin C was not
related to the type of cataract. Aging was associated with a reduction in
plasma ascorbic acid levels. Elderly patients should be advised to take
fresh vegetablesand fruitsrichin vitamin C or other supplementsto improve
the plasmalevels. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION tries, popul ation-based studies have reported higher
prevalenceratesof cataract inIndiaeven after differing

Agerelated cataractisthemost commonvariety of  rates of cataract surgery are taken into account(?4,
cataract. Usually some degree of cataract ispresent  Crystalinelenshaslife-long crystalsand proteinswith
after theage of 50 yearsY. Comparedtowesterncoun- ~ specia structurethat areimportant for the maintenance
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of itstransparency. A senilechangeof crystallinefor-
mations of thelens such as oxidation isthe cause of
their gloom and cataract’™. Many risk factorsareknown
to cause senile cataract and the most important and
preventable onesareultraviolet (UV) raysespecialy
UV-B raysexposure and nutritional deficiencies®7.
Cataractisusudly treatabl e surgicaly, but alarge num-
ber of operationsimposeagreat cost. It has been esti-
mated that if cataract development could be delayed
by 10 years, the need for cataract extraction and the
cost might bediminished by 50 %08,

Vitamin Cisconsidered the most important anti-
oxidant inextracdlular fluidsand theonly endogenous
antioxidant that can compl etely protect thelipidsfrom
detectabl e peroxidative damageinduced by agqueous
peroxy radical'. Therole of vitamin C issaid to be
beneficial for delaying the onset of cataract devel op-
ment in human beingstherapeutically aswell asnutri-
tionally™*¥. Antioxidants are al so said to be associated
with decreased rates of all cataract types, but further
studies are needed to establish the association!*¥. In
thisview, present study was undertakenin North In-
dian populationto determinetheplasmavitamin Clev-
elsof cataract patientsin different age groups; thelev-
elscomparedto normal healthy control group and cor-
relation of thetype of cataract with plasmavitamin C
levels

MATERIALAND METHODS

This subjects included in the study were 50 pa-
tients suffering from cataract above 45 yearsof age of
either sex. Considering agecriteriathree groupswere
formed. Group |- 45-55, Group I1- 56-65 and group
[11 —66-75. The number of patients in each group was
10, 19 and 21 respectively. The patientswere sl ected
randomly from outpatient department (OPD) and wards
of Ophtha mology Department, Ram La Eyehospita
attached to Govt. Medica College, Amritsar. 50 hedlthy
subjects served as control group. Patientswith history
of DiabetesMdlitus, malignancies, Tuberculosis, Hy-
pertension, Coronary Artery Disease and on dietary
supplementswere excluded from the study.

Before starting the study, approval of institutional
ethica committeewasobtained. Informed consent was
sought individuadly after full explanation of the purpose
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and nature of thestudy. Participants were interviewed
for socioeconomic and lifestylefactors (tobacco, a co-
hol, household cooking fud, work, and diet); attended
adinicd examinationinduding adit-lamp examination
of eyes and provided ablood samplefor vitamin C
anayds. Plasmavitamin C wasmeasured manualy by
a colorimetric method*?. Serum malondialdehyde
(MDA) was estimated by applying the method of
Satoh!*3l, The values were expressed as Mean+SD.
The compari son between groupswas done by student
‘t” test.

RESULTS

The present study was conducted on 50 cataract
patientsaged 45-75 years, divided into 3 groups. Group
I- 45-55 years, Group |1- 56-65 yearsand Group I11-
66-75years. The patientsand controlsin Group | were
10 and 10 respectively; Group Il were 19 and 18 re-
spectively and Group I11 were 21 and 22 respectively
(TABLE 1). Themean plasmaascorbic acid levelsin
cataract patientswere 0.68+0.09, the range was 0.602-
0.81. Incontrols, themean value of Vitamin C and its
range was 0.85+0.09 and 2.72-0.98 respectively
(TABLE 2). Ascorbic acid level in the test group was
significantly lower than the control group (p value<
0.001). Aging had areversere aionwith plasmaascor-
bicacidlevel. TABLE 3 showscomparison of plasma
ascorbic acid levelsinmaleand female, anongst con-
trol and patientsunder study. In control maeindividu-
as(n=24) therangeis0.72—0.98 mg/dl with mean +
S.D of 0.83+ 0.09 whilelevelsin maepatientsrange
from 0.5— 0.8 mg/dl with mean + S.D of 0.67+0.08.
Thedifferencebetweenthelevd swasgatisticaly highly
significant. In case of female control (n=26) thelevels
range from 0.72 — 0.98 with mean + S.D of 0.84 +
0.14 mg/dl whilein female patients (n=22) thelevels
rangefrom 0.5-0.8 with mean + S.D of 0.69+ 1.10.
Thedifference between thelevelsin controlsand pa-
tientswasgtatistically highly levelsin controlsand pa-
tientswastatigticaly highly significant (p<0.001). The
difference betweenthelevelsinmaesand femaeswas
datidicdlyinggnificant.

It was observed that MDA levelsamong normal
individud sranged between 1.5-2.8 nmol/ml with mean
+ SD of 2.429+0.46 while in comparison the corre-
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sponding vauesamongst patientswere 2.3-7.5 nmol/
ml with mean+ S.D of 5.43+ 1.69 nmol/ml. Thedif-
ferenceinthelevelsof MDA in controlsand patients
werestatistically highly significant (p<0.001) with the
level of MDA significant higher in patientsascompared
to controls( TABLE 4).

TABLE 5 shows comparison of MDA levelsin
males and femal esamongst control and patients under
study. In control maeindividua s (n=24) therange of
MDA was1.5- 2.8 nmol/ml with mean + S.D of 2.36
+ 0.42 whilethelevesin mae patients (n=28) range of
MDA was2.3—7.3 nmol/ml with mean of S.D of 5.01
+ 1.64. Thedifference between thelevel swas stati sti-
cdly highly significant. In caseof fema econtrol s(n=26)
therange of MDA was 1.5 3.6 nmol/ml with mean +
S.D. of 2.38+ 0.58whileinthefemal e patients (n=22)
therange of MDA was4.0 - 8.54 with mean + S.D of
5.96— 1.63. The difference between the levels of MDA
incontrolsand patientswas highly significant (p<0.001)
thedifferencebetweenthelevelsof MDA inmaesand
femaeswasdatigticaly ininggnificant.

TABLE 1: Agewisedistribution of thenumber of patients
and controls

AgeGroup Patients Controls
Mean + SD Mean £+ SD
(years) (No.) (No)
| (45-55) 10 0.69+0.08 10 0.86+0.07
Il (56-65) 19 0.70+0.08 18 0.84+0.08
111 (66-75) 21 0.65+0.10 22 0.72-0.98

‘t’ VALUE WITH STATISTICAL SIGNIFICANCE OF PLASMA
VITAMIN C LEVELS ON COMPARISON BETWEEN THE PA-
TIENTS AND CONTROLS

Group | t=329 p<0.01 Significant
Group Il  t=6.11  p<0.001 Highly Significant
Group Il t=7.33  p<0.001 Highly Significant

‘t’ VALUE WITH STATISTICAL SIGNIFICANCE OF PLASMA
VITAMIN C LEVELSIN PATIENTSAND CONTROLS ON IN-
TER-COMPARISON BETWEEN THE GROUPS

PATIENTS CONTROLS
Group I/Il t=0.32,p>0.05 *(NS) Group I/Il  t=0.41,p>0.05 *(NS)

Group I/l t=1.10,p>0.05 *(NS) Group I/lIl  t=0.41,p>0.05 *(NS)
Group II/111 t=1.73,p>0.05 *(NS) Group I1/Ill t=0.90,p>0.05 *(NS)
* NS— Not Significant

TABLE 2: Comparison of plasma ascorbic acid levelsin
patientsand controls

SUBJECTS NUMBER MEAN +SD SE
PATIENTS 50 0.68 0.09 0.01
CONTROLS 50 0.85 0.09 0.01

t= 9.48; p<0.001* (*Highly significant)

—— Regdular Peper
DISCUSSION

Cataract remainstheleading cause of visua dis-
ability and blindnessworldwidd™. It isestimated that
180millionpeoplearevisudly disabled globdly. Of these
37 million peopleareblind and thisnumber increases
by one to two million every year!*¥. At present, the
only remedy issurgical remova of the cataractouslens
and subgtituting it with alensmade of synthetic poly-
mers. However, theincidenceissolargethat theavall-
ablesurgical facilitiesare unableto copeup withthe
problem. In additionto these, postoperative complica
tions can occur such as posterior capsular opacifica-
tion, endopthal mitisand uncorrected resdua refractive
error®®, Therefore, thereisasearchfor pharmacoogica
intervention that will maintain thetransparency of the
lens. Duringthelast decades, extensiveresearchinputs
have been madeto delineate theetiol ogy of cataract.
Effortshave been directed to delay the onset and dow
down theprogression of cataract by various agentses-
pecidly antioxidantslikevitamin C**7.

Thepotentid roleof vitaminsin preventing cataract
iIswell documented especially vitamin C or ascorbic
acidwhich playsanimportant part inlensbiology, both
asan antioxidant and asaUV filter!*8, Dietary defi-
ciency of vitamin Cled toreductioninlensconcentra-
tion of ascorbate. Vitamin C also haspotential asan
ddosereductaseinhibiting bioflavonoid (ARI) with both
animal and dlinica studiesshowingthat it minimizesthe
sorbitol level§221,

We measured vitamin Clevelsintheblood. There
are several advantages of blood measurements. They
providean objectivemeasurement of anti oxidant status
and arenot subject to usua problemsof diet question-
naires such asrecall or biased responses. Caculating
dietary vitamin C intakefrom diet questionnairesre-
quires appropriatefood composition tablesand infor-
mation on portion sizes and methods of cooking that
may be additional sourcesof error. In our study, blood
measurementswerethe only marker of thisantioxidant
intakeavailable, sincethereisvery limited information
on antioxidantsinthe Indian food composition tables.

Inseverd epidemiologicd studies, cataract patients
were shown to have low vitamin C intake and low
plasmavitamin Clevels?. According to theresultsof
this study, the mean concentration of plasmaascorbic
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TABLE 3: Comparison of plasmaascor bicacid levelsin maleand female groupsof controlsand patientsunder study

Plasma Ascorbic Acid Levels mg/dl

Controls Patients
Sex No. of Subjects  Rangemg/dl  Mean+SD SE  No.of Patients Rangemg/dl  Mean+SD SE
Male 24 0.72-0.98 0.83+0.09  0.02 28 05-0.8 0.67+0.08  0.02
Female 26 0.72-0.98 0.84+0.14  0.03 22 0.5-0.8 069+1.10 0.23
Controls Patients Control vs patients
M/F t=0.30 M/F t=0.78 Male control/patientst = 6.85 p<0.001 Highly Significant
p>0.05 NS p>0.05 NS Female control/patientst =4.25 p<0.001 Highly Significant

TABLE 4: Comparison of serum M DA levelsin controlsand
patientsunder study

. No. of Range
Subjects cases (nmol/ml) Mean +SD S.E
Control 50 15-2.8 242 0.46 0.07
Patients 50 2.3-75 543 169 0.24

t=12.21; p<0.001*; *Highly Significant

acidin patientsand controlswere 0.68+ 0.09 and 0.85
+0.09 respectively. The reason for decreased plasma
ascorbate may beits consumption in the body dueto
increased lipid peroxidationin cataractous patients. It
actsasaco- antioxidant by regenerating a- tocopherol
from a-tocopheroxyl radica produced during scaveng-
ing®. Thehighly toxic reactive oxygen speciesthat are
formed by photochemical reactions of oxygen species
that areformed by photochemical reactionsof oxygen
in the presence of electron donors are converted to
lesstoxic hydrogen peroxideviaascorbic- acid-medi-
ated reduction'®24, |tisprovedinanimd studiesthat a
diet without vitamin C and exposureto UV- B asan
oXidative stresscan cause cataract after someweeks?®!,
Alsovitamin C hasantioxidant propertiesduetowhich
it hasthe potential to reduce oxidativedamages?®. The
available evidence suggeststhat mai ntenance of suffi-
cient plasmavitamin C isneeded to prevent oxidative
damageinthelens?.

Inthestudy of Jacquesand hiscolleagues, plasma
of 77 cases of cataract and 35 controls were exam-
ined, they concluded that vitamin C concentrationin
patientswho were at risk of cataract was|ower than

control group (p< 0.05). Theresult isin harmony with
our study.

A pilot study done by Dherani M et a showed in-
verse relationshi ps between cataract and the plasma
levelsof vitamin C and other antioxidantg®.

Inour study vitamin C concentration showed varia-
tion with age, thevitamin C density decreasesasthe
ageincreases, but the decreasewasnot satisticaly sg-
nificant. Evidenceindicatesthat vitamin Clevelsinthe
eye decreaseswith age®! and that supplementing with
vitamin C preventsthisdecrease®! possibly leading to
alower risk of developing cataractg[31,32]. In con-
trast to our study Birlouez- Aragon et a concluded that
vitamin C concentration of plasmawasnot related to
theage’™.

A number of epidemiol ogicd studiesusing cross-
sectional datahave shown anincreased preva ence of
cataract in women compared with meni®!. The cause
of thegender differencesin cataract occurrenceisnot
clear but could berelated to the hormonal differences
between women and men. Postmenopausal estrogen
deficiency may be afactor. Recent epidemiologic data
provided some evidencethat estrogen and hormone
replacement therapy may play aprotectiveroleinre-
ducing theincidence of age-related cataract’®!. In our
study, the mean vitamin C concentrationinmaleand
fema epatientswas0.67+0.08 and 0.69+1.10 respec-
tively. However, when the vitamin C concentration of
plasmawas compared in ma esand females, thediffer-
encewas not statistically significant (p>0.05). It may

TABLE5: Comparison of serum M DA in maleand femalegroupsof controlsand patientsunder study

Controls Patients
Sex  No. of Subjects Rangenmol/ml Mean+SD S.E No. of Patients Rangenmol/ml Mean+SD SE
Male 24 15-28 2.36+0.42 0.09 28 2373 5.01t1.64 0.31
Female 26 15-36 2.38+0.53 0.10 22 4.0-854 5.96+1.63 0.35
Controls Patients CONTROL Vs PATIENTS
M/F t=0.15 M/F t=2.06 Male control/patients t=777 p<0.001 Highly Significant
p>0.05 NS p>0.05 NS Female control/patients t=10.69 p <0.001 Highly Significant

BIOCHEMISTRY (mm—
A Indéan W



BCAIJ, 6(6) 2012

Jaskiran Kaur et al.

203

bethat both mal esand fema esreceived smilar amount
of vitaminC.

Lipid peroxidation representsoxidativetissuedam-
age caused by hydrogen peroxide, superoxide anion
and hydroxyl radicals, resultingin structural dteration
of membranewith release of cell and organelle con-
tents, lossof essential fatty acidswith formation of cy-
tosolic aldehyde and peroxide products.
Malendia dehydeismagjor end product of freeradical
reaction on membranefatty acids.

Inthisstudy, asignificant increasein serum MDA
level (p<0.001) was observed in patientscompared to
controls(TABLE 3). Serum MDA levelsamong nor-
md individua sranged between 1.5-2.8 nmol/ml with
mean +S.D of 2.42+0.46 whilein comparison the cor-
responding valuesamongst patientswere 2.3-7.5with
mean + SD of 5.434+1.69 nmol/ml. The observations
weresimilar tofindingsof other investigatorg®*". In-
creaein MDA leve observed could beduetoincreased
oxidative stress(agerel aed) or decreasein antioxidant
defense mechanism and vice-versa. In case of devel-
opment of agerelated cataract, LPO may also bethe
real cause of destruction of the plasmamembrane of
thelenticular fibresand the subsequent oligmerization
of thecrystdlineleng®,

Sincevitamin C canbemadeeasily availabletothe
elderly population anditsbeneficid effects popularized
through educationa and socid ingtructionsonthenuitri-
tional statusof thefood we eat, we can maketheright
decisonto prevent or delay theinitiation of cataractin
developing countrieslikelndia Useof vitamin C supple-
ments hasbeen inversely associated with cataract risk.
High intake of fruits and vegetables which arerich
sources of ascorbic acid appear to be protectivetoo.

The present study suggeststhat if educationa and
socid ingructionscan be popul arized regarding the ben-
eficial effectsof vitaminsand nutritiona statusof food
that we eat, we can maketheright decisionto prevent
or delay theinitiation of cataract formation.
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