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Previous studies have predicated an association between UA, the end product of
purine metabolism to T2DM as it is said to induce hyper insulinemia and impaired
glucose tolerance. UA is also associated with the alterations of other organ function
such as Kidney and Cardiac and elevated UA has been implicated in a number of
other complications of T2DM such as neuropathy, obesity, hypertension and
metabolic disorders. This study was undertaken to find out the association between
UA and HbAlc in T2DM in comparison with controls. Very good correlations
(p<0.0001) were found out between patients & controls for both UA and HbAlc
there by linking UA to T2DM. Further researches are needed in this direction with
large number of patients and to include UA as one of the tests to be done for T2DM

Introduction

Type2 Diabetes Mellitus (T2DM) s
prevalent in a majority of population in
India and approximately 30-35% of Indian
populations are living with this syndrome.
Many previous studies have linked Uric
Acid (UA) to DM and some associations
have been found out between them. As
glycosylated Hemoglobin (HbA1c) is now
routinely used to monitor diabetic control,
this study was undertaken to find out if any
association exists between UA and HbAlc
in T2DM patients.

UA is associated with  metabolic,
cardiovascular and renal abnormalities in
T2DM patients but is less well understood in
T1DM.
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Glycosuria rather than hyperglycemia
increases uricosuria in  T1DM. Future
studies should examine the effect of UA-
lowering therapies to assess the impact of
ambient glycemia, which causes an
important uricosuric effect (Lytvyn et al.,
2015). Conflicting data exist about UA
levels in T2DM, as low levels were found in
some T2DM patients, while elevated serum
UA is a feature of hyperinsulinemia and
impaired glucose tolerance. In T2DM,
hyperuricemia seems to be associated with
the insulin-resistant syndrome and with
early onset or increased progression to overt
nephropathy,  while  hypouricemia is
associated with worse metabolic control,
hyperfiltration and a late onset or decreased
progression to overt nephropathy (Simona
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bo, et al., 2001). The incident rates of
diabetes and prediabetes with Insulin
Resistance (IR) and Impaired Fasting
Glucose (IFG) were higher among persons
with greater serum UA concentrations.
Hyperuricemia in the mid-twenties is an
independent marker for predicting diabetes
and prediabetes among young adults in the
subsequent 15 years (Eswar Krishnan et al.,
2012).

Administration of UA and vitamin C
selectively improved acetylcholine
responses in patients with TIDM and in
regular  smokers with T2DM. UA
administration improved endothelial
function in the forearm vascular of patients
with T1IDM and smokers, suggesting that
high UA level in vivo might serve as
protective role in these and other conditions
associated with increased cardiovascular risk
(Stephen Waring et al., 2006).

The relationship between elevated UA
and Coronary Heart Disease (CHD) is
discussed controversially. The Prevalence
of hyperuricaemia was dependent on age

and duration of the disease in T1DM
patients, whereas in recently diagnosed
T2DM  patients the prevalence of

elevated UA levels were higher than in
patients with long-standing T1DM, without
any further increase with longer duration of
the disease. An elevated UA level was also
associated with Body Mass Index(BMI),
hypertension and nephropathy in both types
of diabetes and in both sexes. In women,
hyperuricaemia was correlated with the
presence of CHD both in TIDM and T2DM.
The exclusion of hypertension
and nephropathy in the multiple logistic
regression analysis had no effect on these
associations. However, after adjustment for
these two factors, a significant correlation
between hyperuricaemia and CHD was
found in T2DM diabetic men. In addition,
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increased serum UAwas  associated
with gangrene in  male T2DM patients.
These results suggest that

elevated UA levels shows correlation with
the presence of CHD in females rather than
in male diabetic patients, independently
of hypertension and nephropathy (Rathmann
etal., 1993).

INT2DM patients serum UA level early in
the course of diabetes and independent of
confounders is significantly associated with
later development of persistent macro
albuminuria. Therefore, UA may be a novel
and important player in the pathogenesis of
microvascular complications in diabetes. A
dose-response relationship between UA and
early decline in renal function has recently
been demonstrated in patients with TIDM.
Randomized controlled trials on drugs that
lower UA need to be conducted to evaluate
the causal relationship between UA and
development and progression of diabetic
kidney disease; in addition, large scale long-
term treatment trials need to be performed,
as they are still lacking (Peter Hovind et al.,
2011).

UA is increased in patients with T2DM with
neuropathy versus those without. Whether
UA is involved in the pathogenesis of
T2DM peripheral neuropathy remains to be
established (Papanas, et al., 2011). The
association between UA level and risk for
hypertension and IFG or T2DM was
stronger among men with a BMI<24.2
kg/m? than among men with a BMI > 24.2
kg/m?, although the absolute risk was more
greater in obese men. These results indicate
that UA level is closely associated with an
increased risk for hypertension and IFG in
T2DM patients (Nakanishiet al., 2003).
Recent studies have introduced UA as a
potential risk factor for developing diabetes,
hypertension, stroke and Cardio Vascular
Diseases. The value of elevated levels of UA
in serum as a risk factor
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for diabetes development is still under
scrutiny. Recent data suggest that UA
clearance is being reduced with an increase
in IR and hence UA may serve as a marker
of prediabetes. With aging, UA increases in
serum of diabetic patients and this effect is
more profound in males than in females
diabetics. Since literature data suggest a
strong genetic effect on UA levels, it would
be pertinent to perform further, possibly
genetic studies, in order to clarify gender
and ethnic differences in UA concentrations
(Causevic et al., 2010).

Materials and Methods

25 male and female patients and 50 controls
in the age group of 45-75 yearswere selected
for this study. For controls, patients
attendingthe Master Health Checkupwere
enrolled and for patients,those attending the
Diabetic Clinic were selected. The main
objective of this study was to find out the
association between HbAlc and Uric Acid
between Controls and Patients.

Diuri CS 1300 B analyser and Dialab
reagents were used to measure Uric Acid
and Biorad D10 analyser and the Kit
supplied by that company was used to
measure HbAlc. The accuracy of these
analytes were validated by the use of Bio-
Rad accuracy controls at two levels.

Inclusion Criteria

Patients who attended the Endocrine Clinic
and whose HbAlc >7.5% were included.
Patients who attended the routine Master
Health Checkup and whose HbAlc and Uric
Acid levels were within normal range served
as controls.

Exclusion Criteria

Patients who attended the Diabetic Clinic
and whoseHbAlc values<7.5%  were
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excluded.

For statistical analysis of data, a software
downloaded from the website
http://www.graphpadquickcalcs.comwas
used to calculate, students‘t’ distribution (t)
and probability (p) between the group of
analytes studied for both controls and
between controls and patients.

Results and Discussion

Table | presents the mean& SD results for
all Patients& Controls together with such
results for Male and Female populations. It
is clear from this Table that mean results for
HbAlc&UA are higher for patients
compared to controls and this Table gives
some preliminary opinion about the
association that may exist between HbAlc
and UA.

Table Il shows the statistical parameters (t
and p) between Patients and Controls for the
analytes studied. Very good association
were observed between Patients & Controls
for both HbA1lc&UA (P<0.001) but only a
moderate correlation (P= 0.0637) for female
patients.

Many previous studies have linked UA to
T2DM, but studies linking UA to HbAlc are
scarse. Some studies have observed an
increase in UA levels in T2DM patients and
our study has now found out a quantitative
relationship between UA and HbAlc, the
diabetic control marker. Increased UA have
been observed in patients with T2DM, but
there was no experimental data available and
this study has proved good association
between them. Previous studies have
established some significant correlation
between hyperuricemia and CHD linked to
T2DM in Diabetic men which are in
agreement with our study (5).


http://www.ncbi.nlm.nih.gov/pubmed/?term=Causevic%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20192932
http://www.graphpadquickcalcs.com/

Int.J.Curr.Microbiol.App.Sci (2016) 5(4): 585-589

Table.1 Mean and SD for all Patient & Controls

HbAlc UA
S.No Patient groups n
Mean | SD | Mean | SD
Controls
1 All patients 50 5.37 0.357 | 5.028 1.338
2 Males 25 5.38 0.294 | 5.624 1.176
3 Females 25 5.36 0416 | 4.432 1.238
Patients
1 All patients 50 9.66 1.542 | 3.954 1.119
2 Males 25 9.86 1.498 | 4.136 0.999
3 Females 25 9.46 1589 | 3.772 1.220
Table.2 Statistical Parameters (t and p)
Analytes
S.No Group Compared t P

1 Controls Vs Patients HbAlc 19.1695 | <0.0001

(n=50) Uric Acid 4.3534 <0.0001
2 Controls Vs Patients HbAlc 14.667 <0.0001

( Males ;n=25) Uric Acid 4.8209 <0.0001
3 Controls Vs Patients HbAlc 12.4843 | <0.0001

( Females ;n=25) Uric Acid 1.8982 0.0637

In conclusion, Based on our understanding Chennai, TamilNadu for giving us

from previous studies, many of which did
not establish quantitative association
between UA and HbAlc,this study has
strongly established an association between
UA and HbA1lc (P<0.0001) there by linking
UA, the end product of purine metabolism to
DM, particularly T2DM. This study was
done only on T2DM patients. The outcome
of this study will enable future researchers
to extend this by including more patients
and to recommend the inclusion of UA
measurement along with Diabetic profile
tests for T2DM patients.
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