
Comparisonof PlasmaAscorbateStatusBetween
DiabeticRetinopathySubjectsWithand

WithoutPhoto-CoagulationTherapy
*Swapan Kumar Chakraborty

Bangladesh Med. Res. Counc. Bull. 1993,19(2): 39 -44

Summary :

Metabolism of ascorbic acid is deranged in Diabetes Mellitus (DM).One important
reason of this derangement is its increased turnover in the process of handling an
increased load of free radicals. Anoxia, the triggering factor in the pathogenesis of diabetic
retinopathy generates free radicals in anoxia-reperfusion sequence. Anyprocess likeargon
laser photocoagulation that destroys the anoxic sites and improves oxygenation in retina
might hinder the process of generation of free radicals and thus expected to preserve
ascorbic acid. In this study plasma total ascorbic acid concentration in matched groups of
(I) diabetics with retinopathy with no history of photocoagulation (II)'diabetics with
retinopathy treated by laser and (III) diabetics without microvascular pathology were
measured by 2-4 dinitrophenyl hydrazine method. Plasma total ascorbate concentration
was significantly higher in group-II (0.47:!:0.09 mgldl; X:!:SD)in comparison to group-I (0.19
:!:0.07 mgldl P<0.001).The concentration was not significant between group-II and group-III
(0.49 :!:0.06 mg/dl; P=0.40). Other clinical and metabolic parameters were not significantly
different in between the groups. This observation leads to speculation that

photocoalJulation saves ascorbic acid from excessive turnover in anoxic retina in the
process of handling free radicals.

Introduction :

In the study of Jennings et ai', diabetics with retinopathy were found to have a better
ascorbate status than diabetics without any microvascular diseases. This seems to be
paradoxical, because microvascular abnormalities are expected to be associated with
poorer ascorbate status as reflected from different studies in the west2'11as well as in our
context'2.

It needs to be considered however that the subjects with retinopathy enrolled in the

study of Jennings received laser therapy in the previous 3 years. Did laser photocoagulation
make such an impact in improving the retinal status and preserving the ascorbic acid as a
consequence.

It therefore, was thought to be interesting to compare the plasma total ascorbic acid
concentration between the diabetics with retinopathy who did not receive any laser therapy
and those who had such an intervention and an improved retinal condition.

'Dept!. of Pathology, Chittagong Medical College.
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Materials and Methods :

Subjects : The diabetics were volunteers from the different indoor wards and the
ophthalmology out patient department of Bangladesh institute for Research and

Rehabilitation in Diabetes, Endocrine and Metabolic Disorders (BIRDEM), Dhaka. They\

consented to the investigation after being informed of the nature and purpose of the
same.

Group-I consisted of 50 diabetics with back ground retinopathy who did not receive

photocoagulation. Group -II consisted of 12 diabetics with proliferative retinopathy who

rece.ivedlaser photocoagulation during the previous 2-3 years at BIRDEM and retinopathy

was in a quiescent state in them as was evidenced by fundoscopic examinations. Group-III
consisted of 50 diabetics having no microvqscular abnormalities. They were matched for

age and body mass Index (BMI). The subjectswere getting no medications except insulin.

No vitamin C supplementation was allowed other than that consumed through food which

was calculated to be 30-55 mg/day by one weeks dietary recall. All of them were either 110n-
smoke~ or gave up the practice 5-8 years ago.

Chemical Analysis:

The biochemical parameters were estimated at BIRDEM. The subjects were in a

state of overnight fast. Plasma total ascorbic acid (PTA ascorbic acid+dehydro-

ascorbic acid) was measured by an adaptation of 2-4 dinitrophenyl hydrazine; method.

Plasma glucose was estimated by a glucose oxidase method in auto analyser PERIDO-

CHROME (R). Serum triglycerides, choleste~oland BUN were estimated colorimetrically.
Capillary fragility test by Hess methodwas performed for the assesment of capillary integrity

and as a functional test for assesment of vitamin C status as yvell.

Blood presseure was measured by a mercury sphygmomanometer. The mean of the
last two of the recordings i.nlying position was taken. BP of individual subjects was the mean
of such.recordings on 3 consecutive days.

Variables of each,group were compared by students-t-test and a probability level of
<0.05 was taken as the level of statistical significance.

Results :

Different clinical and metabolic parameters of the subjects are shown in table-1 and
II. Diabetics with retinopathy hada longerduration than those without retinopathy (P<0.001).
There ware no significant difference inother clinical characteristics between the diaeetics
(with and without laser therapy and uncomplicated groups; table-1).
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Table-1 : Clinical characteristics of the subjects (mean:!:. SD)

Group-III

(Dibetics without

any microvascular
complications).

N=50 (36 ':1ales
14 females

. .
46.48:t 11.15(NS)

3.6:t 2.01 (S)

23.8 :t 3.01 (NS)

144 :t 3.60 (NS)

94 :t 3.60 (NS)

NS=Not significant, S=Significant, p<0.001

A comparison of the metabolic parameters is given in table-II. Plasma glucose,

BUN, serum cholesterol, and triglyceride showed no significant diffel1!!ncebetween the
groups. Plasma total ascorbic acid concentration in retinopathy patients with the history of
laser treatment was significantly higher in comparison to those without laser treatment
(0.47:t0.09 mg/dl and 0.19:t0.07mg/dl respectively, P<0.001) However, the difference of
plasma total ascorbate concentration between those with laser treatment and without any
microvascularcomplicationswas not significant(0.47:t0.09 mg/cUand 0.49:t0.06 mg/dl
respectively, P=0.40).

Discussion :

Diabetics with retinopathy who received photocoagulation was observed to have a
significantly higher plasma total ascorbate concentration in comparisor:-tto those who did not
have such treatment (Table-II). Retinopathy in the former group was in a quiescent state as
an effect of photocoagulation. This was evidenced by ophthalmoscopy and fluorescein
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Group-I Group-II

{Diabetics with ,(Diabeticswith

-retinopathy, _ retinopathy
no history of laser) with history

N=50 (33 males of laser therapy
17 females) N=12{f males

3 females)

Age

(year) 49.32 :t 0.94 52 :t 7.14

Duration 11.3:t 6.21 15:t 5.02
(of DM in year)

BMI (Kg/m2) 25.7:t 0.09 24.5:t 2.10

BP (systolic 145 :t 2.60 147:t2.10
in mmHg).

BP (diastolic 95 :t 2.30 95 :t 3.50
in mmHg).
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angiography. A significantly better ascorbate status in subject with retinopathy having laser
photocoagulation treatment is in accordance with the finding of Jennings et al'. This leads to
a speculation that photocoagulation of the angiopathic retina some how preserved the
ascorbic acid.

Table-II: Metabolic profiles of the subjects (mean:!:. SO)

Group-I

(Diabetics with retinopathy,
'nohistory of laser)

Group-II
(Diabetics with

retinopathy with history
of laser therapy)

Group-III
(Diabetics without
any microvascular
complications)

Plasma glucose
(mmol/L)

10.24 :!:3.20 9.66 :!:0.68 9.62:!: 1.84 (NS)

Serum triglyceride 128:!: 3.60

(mg/dl)

129:!: 4.50 127 :!:4.8 (NS)

Serum cholesterol 187:!: 23

(mg/dl)

186 :!: 25 187 :!: 25 (NS)

BUN (mg/dl) 28 :!: 1.50 24:!: 2.10 26:!: 1.30 (NS)

Plasma total ascorbic

acid (mg/dl) 0.19 :!: 0.07 0.47 :!: 0.09

P<0.001 (S)

0.49 :!:0.06 (NS)

P=0.40 (NS)

NS=not significant, S=significant.

Metabolism of ascorbic acid is derangd in Diabetes Mellitus (DM)"". Exact sites of, .

the defect have not yet been exhaustively explained ~mong many suggestions, one that
merits consideration is the increase in its rate of turnovert'. There are evidences which

suggest that diabetics are undera continuous and increasedoxidativestress,,'3-'5.As ascorbic
acid is a potent antioxidant1.3,the increase in its turnover in DM may be an account of its
increased oxidation in handling the oxidant free radicals. This is evidenced in the study of
Som et ale;which has noted a fall in the plasma',7.'2and the aqueous humour contents of
ascorbate5.

Any measure that retards the process of generation of free radicals is ought to save the

ascorbic acid from excessive oxidation; ascorbate status of the body may thus improve.

Photocoagulation improves the retinal status by destroying the anoxic tissues and improving
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the oxygenation'6-17.Anoxia is known to generate free radicals ih an anoxia-repertusion
sequence's. Photocoagulation is thus expected to protect the ascorbic acid from excessive
oxidation by cutting off the process of generation of free radicals.

Plasma total ascorbate concentration of diabetics with retinopathy having laser
treatment previously was not significantly different from that uncomplicated diabetics
(Table-II). This is well in accordance with the experience of Jennings et aP.

Capillary fragility test by Hess method was utilis~d as a functio{1altest for vitamin C

status. In the past this was abopted to asses the vit C sta~us of Australian AnJ~rctic
Expeditioners2o,Retinopathy su~jects.without photocoagulation ther~py had"h!ghly fragile. ')1j I ,!I ~ '

cutaneous capillaries. , '! '

like other western studies20.21the difference in the blood glucps~, BUN, serum
triglyceride and cholesterol concentrationwas not significant between the complicated and
uncomplicated groups. " '
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