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Diabetics, who developed retinopathy wi thin one year
of detection of disease were found to have a
significantly low plasma total ascorbate concentration
compared to those who developed retinopathy 7-17 years
after detection of DM. Traditional metabolic parameters
did not show significant difference between the two
groups. Thus a severe ascorbate deficiency may be an
important determinant in the pathogenesisof retinopathy
independentof metabolic status and duration of DM. It
merits early supplementationof ascorbic acid to retard
the progression of microvascular complication.

n!TRODUCTIO~1

Some newly diagnosed diabetics exhibit retinopathy
at the time of diagnosis. It disobeys the impact of
duration of DM 1 and metabolic abnormalities as well as
hyperglycemia and other metabolic abnormalities do not
become manifest during the pre-diabetic stage. The
distinctivefastnessof microvascular involvement in this
subjects remain an unsolved problem. Low plasma and
cellular ascorbic acid (AA) found in DM have beenblamed
in the pathogenesisof microangiopathy2. Plasma total
ascorbic acid (PTA) concentration were found to be
significantly low in diabetics with retinopathy compared
with those without such complications3. This experience
led to compare the PTA concentration of diabetics
exhibiting extensive background retinopathy having one
year diabetic symptomatology with those, who developed
retinopathy many years (7-17 yrs) after diagnosed to be
diabetic.

l~TERIALS AND METHODS

Group I (N=10) consists of subjects having 1 year
diabetic history & exhibiting florid background

---------------------------------------------------------

* This research is a part of M. Phil Thesis
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retinopathy elicited by fundoscopy, fundic photography &
fluorescein angiography. Group II (N=40) consists of
subjects who developed retinopathy 7-17 years after
diagnosed to be diabetic. The subjects were non-smokers,
matched for age and Body Mass Index(BMI) having identical
vito C consumption(30-55 mg/d); calculated by one week
dietary recall. They had no disease other than DM & were
getting no medication other than insulin. PTA was
measured by 2-4 Dinitrophenol-hydrazone method4, blood
glucose was measured in auto-analyser, serum
triglyceride, cholesterol & BUN was measured
calorimetrically. Capillary fragility was elicited by
Hess Test (as a functional assessment of vito C status).
The mean of the least two of three recordings of BP in
lying position was taken. BP of individual subject was
the mean of such recordings on 3 consecutive days.
Variables Daily dose of insulin represents the mean of
one week requirement. Variables of each group were
compared by paired students 't' test and p<0.05 was taken
as the level of statistical significance.

RESULTS

Metabolic and clinical profiles are presented in
table 1 as mean ~SD. Metabolic parameters like blood
glucose, BUN, serum cholesterol & triglyceride; clinical
parameters like systolic & diastolic BP and daily dose of
insulin reflected no significant difference between the
groups. Plasma total ascorbate concentration in group I
& II were 0.11 ~ 0.009 mg/dl. & 0.21 ~ 0.07 mg/dl.
respectively which was exhibited a highly significant
difference (p<O.OOl).
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Table-I: Clinical and met.abolic profiles of t.he subject.s.

Values are presented as mean i: SD.

32

---------------------------------------------------------

Group I Group II
---------------------------------------------------------
No. of Patients. 10 40

Sex. 4M 6F 27M 13F

Age (year) 32.6 i: 4.57 36.72 i: 10.73 (P>0.05)

BM1
( Kg . 1m2 ) 24.6 i: 2.2 25.5 i: 0.09 (P>0.05)

BP (Systolic)
mm Hg 143 i:4.3 145 i: 3.4 (P>O.Ol)

BP (Diastolic)
mm Hg 93 i: 3.5 95 i: 2.6 (P>0.05)

Daily dose
of insulin
(U/24 hrs.) 33.6 i: 3.1 3'5 . 1 i: 2. 9 (P>0.10)

Fasting blood
Glucose
(mmoI/L) 9.10 i: 1.96 10.21 i: 3.10 (P>0.10)

Fasting serum
Cholesterol
(mg/dl) 185 i: 20 188 i: 25 (P>0.60)

Fasting serum
triglycerides
(mg/dl) 127 i: 3.2 129 i: 4.2 (P=0.10)

BUN (mg/dl) 23.21 1. 1.60 24 1. 1.21 {P>0.10)

Fasting Plasma
Total Ascorbic

Acid (mg/dl) 0.11 i: 0.009 0.21 i: 0.07 (P>O.OOl)
--------------------------------------------------------
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DI3CUSSIOiJ

In some diabetics metabolic turn over of AA5 may be
so fast as to make them suffer a grave deficiency as
found in the subjects who developed retinopathy with one
years history of diabetes.

AA is a potent scavenger of free radicals to which
diabetics are highly susceptible2. Free radicals are
blamed to contribute to the pathogenesis of micro-
angiopathy in DM2,6.

Retina has a high demand for AA (concentration is 30
times that of plasma7). This may be an adaptation as
retina is very much susceptible to radiation8, which can
produce free radicals. A severe ascorbate deficiency
found in group I may lower down the conc. of AA to a
critical level as observed by others7. Considering the
role of AA in the synthesis of cOllagen9, prostacycline10
and its role as a free radical scavenger, a poor intra-
ocular concentration of AA may be anticipated to have a
deleterious effect on retinal capillaries.

Frank ascorbutic manifestations develop when plasma

ascorbate concentration fall below o.20 mg~d111.Similarities between collagen abnormalities in DM2 and
scurvy13and the hypothesis of man GV14that some sort of
local scurvy develops in DM having predilection for
retinal and cutaneous capillaries may be recalled in this
context. Conventional metabolic profile and clinical
parameters like systolic and diastolic BP, were normal in
the subjects as found in other studies2,5. Insulin
requirements were not significantly different. It is
evident from this observation that plasma ascorbate
status may be an important determinant independent of
metabolic control in the pathogenesis of retinopathy in
DM. Why retinopathy developed so fast in subjects of
Group I may be explained to some extent in the context of
severe ascorbate deficiency they suffer from. A severe
ascorbate deficiency may accelerate the retina-vascular
collagen damage and build up a self perpetuating inter
action between the two entities to trigger on a viscious
cycle (un-controlledfree radical injury > more AA
utilisation > collagen abnormality > micro-
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vascularpathology > tissue anoxia > free radical
formation > further destructionof AA).

As human beings can not synthesis AA, a grave
deficiency found in this study in the diabetics who
developed retinopathy with one year diabetic history
merits an early switching on of the supplementation of
this vitamin with a view to retarding the progression of
diabetic retinopathy.
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