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Diabetic retinopathy is emerging as one of the important causes of blindness in both devel-
oping and developed c~untries. High hemoglobin Ale level, high 2-hr blood glucose level,
low uric acid level and positivity for proteinuria were found to be significantly associated for
the development diabetic retinopathy. The study was done on a total of 75 subjects. They
were divided into 3 groups as: Group 1 - 25 subjects of Diabetes mellitus with retinopathy,
Group 2 - 25 subjects of Diabetes mellitus without retinopathy & Group 3 - 25 Healthy
Normal subjects. 7 cases were diagnosed as Proliferative Diabetic Retinopathy and other 18
cases as Non-Proliferative Diabetic Retinopathy based on fundoscopic examination. Results
clearly indicate that there exists a poor glucose homeostasi:. & lipid derangement as a meta-
bolic consequence in diabetic retinopathy cases. Uric acid levels were significantly less in
cases of diabetes mellitus without complications, as compared to normal controls. Uric acid
levels showed an increasing trend in retinopathy group. Conclusion: Serum uric acid level
plays an important role in the pathogenesis & progression of long term complications asso-
ciated with diabetes mellitus. Uric acid levels have tendency to decrease before retinopathy
complication sets in and tends to increase with the onset of retinopathy. Behaviour of uric
acid levels may thus indicate along with co-existence of lipid derangements, the ongoing
pathophysiology in diabetes in relation to glycemic control, insulin resistance, onset and
progression of complications such as retinopathy and nephl·opathy.

Diabetic retinopathy is an ocular manifestation of sys-
temic disease which affects up to 80% of all patients who
have had diabetes for 10 years or more, which can even-
tually lead to blindness [1] . Diabetic retinopathy is
emerging as one of the important causes of blindness in
both developing and developed countries. The World
Health Organization has estimated that, the number of
adults with diabetes in the world would increase alarm-
ingly: from 135 million in 1995 to 300 million by 2025.
Factors already known to be significantly related to oc-
currence of retinopathy are age of the patient, duration of
diabetes, presence of ischaemic heart disease, presence of
hypertension, a high fasting capillary glucose level as
well as elevated serum levels of urea, creatinine, choles-
terol and triglycerides [2]. High hemoglobin Alc level,
high 2-hr blood glucose level on the glucose loading test,
low uric acid level and positivity ,for proteinuria were
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found to bt~ significantly associated for the development
diabetic retinopathy [3].

The association of high serum uric acid with insulin resis-
tance has been known since the early part of the 20th cen-
tury. A prospective follow-up study has shown that high
serum uric acid is associated with higher risk of type 2
diabetes independent of obesity, dyslipidemia and hyper-
tension [4]. In fact, hyperuricemia has always been pre-
sumed to be a consequence of insulin resistance rather
than its precursor [5].

Elevated serum uric acid is a consistent feature of the in-
sulin resistance syndromes, which are also characterized
by elevated fasting and post-carbohydrate plasma insulin
level, blood glucose concentration with serum triglyceride
concentrati n, and raised body mass index and waist-hip
ratio [6] [71. The behaviour of uric acid levels in diabetes
mellitus ha:; shown to be quite different in patients with &



The study was done on a total of 75 subjects. They were
divided into 3 groups namely: -
Group 1: 25 subjects of Diabetes mellitus with reti-
nopathy
Group 2: 25 subjects of Diabetes mellitus without reti-
nopathy
Group 3: 25 Healthy Normal subjects

Diabetic retinopathy cases were diagnosed on the fundo-
scopic findings by an Ophthalmologist, which was further
classified in to Proliferative & Non-Proliferative Diabetic
Retinopathy. Subjects with H/O arthritis, H/O angina or
myocardial infarction, leukemia, other compllcations of
diabetes mellitus such as nephropathy, neurop3thy & dia-
betic ulcers or any such conditions which is known to
alter directly seruIIHlfic acid levels were excluded from
the study. 5 ml fasting sample was collected from median
cubital vein under aseptic precautions. 1.5 ml was trans-
ferred to fluoride bulb for glucose analysis by GOD-POD
method [8] ; 1.5 ml was transferred to EDTA bulb for
Glycated Hemoglobin estimation by Cat-ion exchange
resin method [9] ; remaining 2 ml was centrifuged after
allowing to clot for about 15 min in a plain bulb and then
centrifuged to obtain serum. Serum was analysed for Urea
by Urease-GLDH method [10] , Creatinine by Jaffe-
kinetic method [11] , Total Cholesterol was done by Cho-
lesterol oxidase method [12] , Triglycerides by GPO-POD
method [13] , HDL by Precipitation-Cholesterol oxidase
method [14] and Uric acid by Uricase method [15]. LDL
was calculated by using Frieldwald's formula [16].

The statistical analysis was carried out by using Student't'
test. Mean & standard deviation was calculated and pa-
rameters were compared of Group 1 with Group 3 and
Group 2 with Group 3. Various parameters were also
compared among diabetic retinopathy group with refer-

ence to Progressive Diabetic Retinopathy (PDR) & Non-
Progressive Diabetic Retinopathy (NPDR).

Significance of difference in values was determined by
the 'p' value < 0.05. Correlation of Glucose, Total Cho-
lesterol, Triglycerides, LDL -Cholesterol & Glycated
Hemoglobin was done within each group with reference
to uric acid. Significan~e of correlation was decided based
on 'r' & 'p' values.

Group 1 consisted of 25 cases retinopathy, among which
7 cases were diagnosed as Proliferative Diabetic Reti-
nopathy and remaining 18 cases as Non-Proliferative
Diabetic Retinopathy based on fundoscopic examination.
25 cases of Diabetes Mellitus without retinopathy changes
were included in Group 2. Age and sex matched 25
healthy normal controls constituted Group 3. Among the
25 cases of diabetic retinopathy, only 2 cases were fe-
males.

The mean and standard deviation of parameters namely
Glucose, Urea, Creatinine, Total Cholesterol, Triglyc-
erides, HDL-Chole~terol, LDL-Cholesterol, Glycated
Hemoglobin and Uric acid in Group 1 (Diabetic Reti-
nopathy), Group 2 (Diabetes Mellitus without retinopa-
thy) and Group 3 (Normal Controls) has been shown in
Table 1. .

Table 2 shows mean and standard deviation values of pa-
rameters namely Glucose, Urea, Creatinine, Total Choles-
terol, Triglycerides, HDL-Cholesterol, LDL-Cholesterol,
Glycated Hemoglobin & Uric acid among Diabetic Reti-
nnn:lthv Grnlln in PrnliferMive and Non-Proliferative. - J.: . J - - ••.

Table 3 shows the correlation findings of Uric acid with
Glucose, Total Cholesterol, Triglycerides, LDL-Choleste-
rol and Glycated Hemoglobin in Group 1, Group 2 and
Group 3.

Table 1. Mean and standard deviation of diabetic profile, kidney profile, lipid profile & uric acid in Diabetic retinopa-
thy, Diabetes mellitus without retinopathy and healthy controls.

Groups Glucose Urea Creatinine Total Triglycerides HDL-C LDL - C GlyHb Uric
Choles- acid

Group 1 184.56* 27.88± 1.14 202.84* 211.04* 32.48 128.08*± 6.84* 4.94*
(DM+R) ±46.l8 2.28 ±0.20 ± 23.45 :t: 33.55 ± 1.98 19.15 ± 1.10 ± c1.56
Group 2 143.28* 27.92± 1.09 173.20* 172.60 33.84 104.76* ± 6.60* 3.49*
(DM-R) ± 39.39 6.59 ±0.17 ± 22.02 ± 41.27 ±2.76 17.81 ±0.89 ± 0.44

Group 3 81.36 25.08± 1.01 160.68 171.40 33.48 92.96 ± 5.14 4.39
(Normal) ±8.00 5.06 ± 0.11 ± 20.18 ± 29.07 ±2.84 20.14 ±0.30 ±0.37

* Group 1 Vs Group 3, Group 2 Vs Group 3: p < 0.05
(DM+R = Diabetes mellitus with retinopathy, DM - R = Diabetes mellitus without retinopathy, HDL - C = HDL - Cho-
lesterol, LDL - C = LDL - Cholesterol, GlyHb = Glycated Hemoglobin)



able 2. Mean and standard deviation of diabetic profile, kidney profile, lipid profile & uric acid in Proliferative and
Non-proliferative diabetic retinopathy.

Uric
acid
5.50*
±0.25

Group 1
PDR
(n = 7)
Group 2
NPDR
(n = 18)
* Group 1 Vs Group 2: p < 0.05
(PDR = Proliferative diabetic retinopathy, NPDR = Non-proliferative diabetic retinopathy, HDL - C = HDL - Choles-
terol, LDL - C = LDL - Cholesterol, "GlyHb = Glycated Hemoglobin)

212.14
± 53.39

31.28*
±3.72

1.40*
±0.18

173.83
± 39.60

26.55
±3.77

1.04
±0.20

Total Cho-
.lesterol
214.71
±22.58

198.22
± 22.71

224.00
± 31.26

32.85
±2.96

7.65*
±0.58

136.85
± 17.44

206.00
± 33.88

124.66
± 19.14

4.73
±0.50

6.52
± 1.10

32.33
± 1.53

Table 3. Correlation findings of Uric acid with Glucose, Total Cholesterol, Triglycerides, LDL-Cholesterol (LDL - C)
and Glycated Hemoglobin (Gly Hb) in Group 1, Group 2 and Group 3.

Groups Glucose

Group 1 0.4]0
DM+R 0.018*p

Group 2 r - 0.400
DM-R 0.048*P
Group 3 0.269
Normal

p 0.194

*Significant

Discussion

Total Cholesterol Triglycerides LDL -C GlyHb

0.538 0.360 0.546 0.588

0.006* 0.137 0.005* 0.002*

- 0.800 0.028 -0.159 - 0.230

0.705 0.895 0.449 0.269

0.158 0.266 0.085 - 0.008

0.451 0.200 0.680 0.970

In the present study, it is clear tbat there exists multi-
factorial involvement in the development of complica-
tions related to diabetes such as retinopathy. Apart from
age of onset of diabetes, duration Qf the disease and gly-
cemic control, there exist various biochemical factors
which are not only involved in the pathogenesis, but also
in predicting and preventing the consequences arising out
of complications in diabetes mellitus.

The average age of onset of diabetes mellitus in Group 1
was 17.36, while it was 15.32 in Group 2. Comparing the
mean values between Group I & Group 3 as depicted in
Table 1, it clearly indicates that there exists a poor glu-
cose homeostasis & lipid derangement as a metabolic
consequence in diabetic retinopathy cases. It was also
observed that the elevated level of uric acid in cases of
diabetic retinopathy was significant as compared to con-
trols. Among the diabetic retinopathy cases, it was much
more evident that elevated level of uric acid was more
significant in proliferative cases as compared to non-
proliferative cases. Similarly, proliferative cases showed
an elevated glycated haemoglobin level along with urea
and creatinine values, signifying poor glycemic control,
as shown in Table 2. Similar observations were made in

previous ~.tudies done on diabetic retinopathy in relation
to various parameters as stated above [17].

Although the giycemic controi and serum iipid protl1e
showed better picture in Group 2 subjects than in Group
1, there existed a significant abnormality with glucose,
total Cholesterol, LDL-Cholesterol & Glycated Hemo-
globin, though to a lesser extent, as compared with Group
3. It was clearly evident from the study that uric acid lev-
els was significantly less in cases of diabetes mellItus
without complications, as compared to normal controls. It
is postulated that uric acid levels have tendency to de-
crease before complications like retinopathy complication
sets in [lg], which was observed in our study. However,
uric acid levels tend to increase with the onset of reti-
nopathy, more so with the progression of renal involve-
ment, a trend which Group 1 has shown. Correlation be-
tween glycemic status indicators and lipid profile parame-
ters with uric acid among the different groups as shown in
Table 3, significantly point towards its association in glu-
cose and lipid homeostasis and also in the development of
complicatlons in diabeties.

Serum uric acid level has an important role in the patho-
genesis & progression of long term complications associ-
ated with r1iabetes mellitus. A unique feature notable is



the relation between uric acid and insulin, which plays a
viscous cycle for the progression of diabetes, particularly
with reference to microvascular changes. Studies have
demonstrated in the past that insulin release in response to
oral glucose is enhanced in hyperurecimic subjects [19]. It
has also been shown that serum uric acid values were di-
rectly related to insulin resistance independent of age,
sex, excess body weight, fat distribution and lood pres-
sure [20] [21]. Further, it is known that physiological hy-
perinsulinemia acutely reduces urinary uric acid and so-
dium excretion from the kidneys in a coupled fashion
[22]. This could explain the observation of our study as to
why uric acid tends to increase in proliferative retinopa-
thy cases. Also, it was noted that urinary uric acid clear-
ance appears to decrease in proportion to incre .se in insu-
lin resistance in normal volunteers, which could also con-
tribute to this phenomenon [23]. As a result, increased
uric acid levels further complicates the issue of insulin
resistance despit adequate or increased insulin concen-
tration in diabetics, which may further get associated with
the progression of complications such as retinopathy and
nephropathy.

Diabetic patients with and without complications show a
difference in serum uric acid pattern in relation to dura-
tion of disease along with glycemic status, lipid derange-
ments and complications associated with the di:;ease. Poor
glycemic control and lipid derangements are observed in
diabetes may lead to onset as well as worsening of com-
plications. Behaviour of uric acid levels may indicate the
ongoing pathophysiology in diabetes in relation to glyce-
mic control & insulin resistance, onset and progression' of
complications such as retinopathy and nephro athy. Fur-
ther studies can be undertaken on a larger diabetic popula-
tion to know the variations in uric acid levels and its im-
plications in the development of complications.
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