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ABSTRACT

Prediabetes is a glucose homeostasis condition characterized by decreased
absorption to glucose or reduced fasting glucose. Both of these are reversible
stages of intermediate hyperglycaemia providing an increased type Il DM risk.
Pre-diabetes can therefore be viewed as a significant reversible stage which
could lead to type I DM, and early detection of prediabetes may contribute to
type 1l DM prevention. Prediabetes patients are at high risk for potential type
I1 diabetes, and 70 percent of them appear to develop Type II diabetes within
10 years. The present study includes total 200 subjects that include 100 Pre-
diabetic patients, 50 T2DM patients and 50 healthy individual. Blood samples
were collected from the subjects were obtained for FBS, PPBS, Uric acid and
Creatinine estimation, from OPD and General Medicine Wards. Present study
showed low levels of Serum Uric Acid in prediabetic and T2DM patients were
decreased as compared to control group, while the level of creatinine in pre-
diabetic and diabetic were elevated as compared to control group, were not
statically significant. Serum Uric Acid was high in control group and low in
prediabetic and diabetic patients. Serum creatinine was declined in control
group and increased in prediabetic and diabetic patients with increasing Fast-
ing blood glucose level.
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INTRODUCTION

Pre-diabetes is a glucose homeostasis condition
characterised by decreased absorption to glucose or
reduced fasting glucose. Both of these are reversible
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stages of intermediate hyperglycaemia providing an
increased Type II DM risk (Kahn, 1997). Among

people with diabetes, the incidence of hemopty-
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sis and sputum positivity was higher than in non-
diabetics (Cladius et al, 2017). Pre-diabetes is a
disorder described as having blood glucose levels
above average but lower than the established dia-

betes threshold. It is considered an at-risk state,
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with high chances of DiabetesDiabetes. While pre-
diabetes is usually an asymptomatic disease, pre-
diabetes is often present before DiabetesDiabetes
begins.

Pre-diabetes can, therefore, be viewed as a signifi-
cantreversible stage which could lead to Type Il DM,
and early detection of pre-diabetes may contribute
to Type Il DM prevention. Pre-diabetes patients are
athigh risk for potential Type Il diabetes, and 70% of
them appear to develop Type Il diabetes within ten
years (Pour and Dagogo-Jack, 2011). Higher in the
pre-diabetic community were systolic blood pres-
sure, diastolic blood pressure, BMI, dyslipidemia
and CIMT (Bhinder and Kamble, 2018). We con-
clude that pre-diabetes is a risk factor for neuropa-
thy development, with hyperglycemia working by
the same mechanism as in diabetes cases. Patients
with pre-diabetes run the risk of developing full-
blown neuropathy (Rathi et al., 2019).

Blood sugar elevation is a continuum, and therefore
pre-diabetes cannot be considered a benign disease.
Pre-DM is classified as

1. Impaired fastening glucose (IFG) with fastening
plasma glucose levels of 100 to 125 mg/dL (5.6
to 6.9 mmol/L),

2. Impaired glucose tolerance (IGT) with plasma
glucose levels of 140 to 199 mg / dL (7.8 to 11.0
mmol/L)2-hour postprandial.

3. 5.7 to 6.4% HbA1lc (American Diabetes Associ-
ation, 2010).

Uric acid (UA) is the final product of purine
catabolism in humans. Since the time hyper-
uricemia with hyperglycemia levels (99-101, 38 and
40) were described, there has been a growing inter-
estintheassociation. The association was described
in 1923 (Kylin, 1923). High blood uric acid con-
centration can lead to gout and is associated with
several medical conditions, including metabolic syn-
drome, cardiovascular disorders, DiabetesDiabetes,
and renal dysfunctions (Remedios et al., 2012; Chen
etal, 2007; Ali et al,, 2018). Serum uric acid (SUA)
has been shown in epidemiological research to be
a risk factor for hypertension, dyslipidemia, cardio-
vascular and kidney disease (Ali et al, 2019; Feig
et al, 2008). The biological process that underly-
ing the relationship between Serum uric acid and
development of DiabetesDiabetes remains a matter
of debate. Hyperuricemia can lead to endothelial
dysfunction of and inhibition of nitric oxide, which in
turn contributes to insulin resistance and thus Dia-
betesDiabetes (Nakagawa et al., 2005).

Serum creatinine is mainly a metabolite of creatine,
almost all of which is in the skeletal muscle. Stan-
dard creatinine levels are 0.8 to 1.4 mg/dL. Females
typically have a lower creatinine (0.6 to 1.2 mg/dL)
than males, because they generally have less muscle
mass (Goldman et al., 2007).

Morbidity and Mortality

As of 2013, the world had 382 million people liv-
ing with DiabetesDiabetes, more than 592 million
by 2035 (Guariguata et al, 2014). According to
predictions in the 6th edition of the Diabetes Atlas
of the International Diabetes Federation, Turkey
is expected to become one of ten countries with
the most significant number of patients suffering
from diabetes mellitus (Satman et al.,, 2013; Decode
study group and European Diabetes Epidemiology
Group, 2001). Such an increase in DiabetesDia-
betes incidence indicates the need to take mea-
sures to avoid DiabetesDiabetes. The first step to
be considered is to identify important risk factors
for candidates for DiabetesDiabetes and the pro-
gression of Diabetes. In individuals with Diabetes,
the platelet indices were significantly higher rela-
tive to non-diabetic controls (Kumar et al., 2019).
The existence of impaired fasting glucose, impaired
glucose tolerance, or both, increases the risk that
DiabetesDiabetes can contract. Any of these dis-
orders is called pre-diabetes (Stefan et al, 2016).
Plasma Sugar, HbAlc and MDA will help to diag-
nose DiabetesDiabetes, its severity, complications
and metabolism (Ranjit et al., 2020).

Serum uric acid (SUA) has been identified in epi-
demiological research as a risk factor for hyperten-
sion, dyslipidemia, cardiovascular disease and kid-
ney disease (Feig et al., 2008; Dehghan et al., 2008).
Decreased serum creatinine is associated with an
increased risk of Type II diabetes Mellitus that may
indicate a smaller skeletal muscle volume. Skele-
tal muscle is a significant insulin target tissue, and
a lower skeletal muscle volume would mean less
insulin target sites that cause insulin resistance to
increase. This may lead to the development of Type
Il diabetes mellitus. This may explain in part the
pathogenesis of Type Il diabetes associated with
lower serum creatinine (Dabla, 2010).

MATERIALS AND METHODS

Study Area

The study was conducted in the Department of Bio-
chemistry and Department of Medicine at Datta
Meghe Medical College, Shalinitai Meghe Hospi-
tal and Research Centre, Hingana Nagpur in col-
laboration with Jawaharlal Nehru Medical College,
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(Datta Meghe Institute of Medical sciences) Sawangi
(Meghe) Wardha, Maharashtra.

Study Population

Group 1:100 Pre diabetic Patients from group 1 were
enrolled in the medical ward.

Group II: 50 T2DM patients from group 2 and

Group III: 50 Normal control was selected from the
general population

Patients Selection

Total of 200 subjects was enrolled and was grouped
as mentioned ahead.

Study Type
A cross-sectional study
Sample Collection

5 ml blood sample was collected in the plain dry
test tube and fluoride tube. A serum sample was
obtained by centrifugation. The sample was imme-
diately separated into another plain sterile test tube
and stored at -170 C. Serum sample was used to
estimate serum creatinine, serum uric acid by using
semi autoanalyser and fluoride sample was used
to determine FBS. Serum creatinine was analysed
using Jaffe’s method, serum uric acid by caraways
method. FBS was estimated by GOD-POD method.

Biochemical Analysis

Serum Uric Acid and serum creatinine were anal-
ysed in the central clinical laboratory by follow-
ing methods at DMMC, SMHRC Hospital, Wanadon-
gri, Nagpur in collaboration with JNMC & AVBRH
Sawangi, Wardha, Maharashtra.

Fasting Blood Glucose level estimated by GOD-POD
method (Davis et al.,, 1978).

Serum Uric Acid was analysed by caraways
Method (Archibald, 1957).

Serum Creatinine was
Method (Syal et al., 2013).

analysed by Jeff’s

Inclusion Criteria

Subject with FBS >110mg/dl in 35 to 65-year-old
male and female

Exclusion Criteria

Subjects with age < 35 yrs and >65 yrs
Chronic liver disease

Chronic renal disease

HIV patient

Tuberculosis

Asthma

Malignancy

Pregnant women

Any chronic inflammatory disease
Statistical Analysis

The collected data was entered the Microsoft Excel
Worksheet and statistically analysed by using SPSS
(Statistical Package for Social Sciences) version 20.
For quantitative data mean, standard means, stan-
dard deviation, t-test and Karl Pearson’s Coefficient
of Correlation were calculated. P-value < 0.05 (0.01)
will be considered as statically significant (highly
significant) at 95% confidence interval.

OBSERVATION AND RESULTS

Table 1 shows that the FBS level in pre-diabetic
patients were 11546.23 as compared to control
group 88.94+11.1, which is statistically significant.
The level of Serum uric acid in pre-diabetic was
5.68+1.70, and in control group 6.20£1.86, serum
creatinine level in the pre-diabetic patient were
1.38+0.39 and in control group level of creatinine
were 1.34+0.54.

Table 2 shows that the FBS level in T2DM patients
were 189.6+70.2 as compared to control group
88.9+11.1, which is statistically significant. The
level of Serum uric acid in T2DM were 4.88+1.60,
and in control group 6.201+1.86, serum creatinine
level in T2DM patient were 1.384+0.44 and in con-
trol group level of creatinine were 1.3440.54.

Table 3 shows that the FBS level in pre-diabetic
patients were 115+6.23 as compared to T2DM
patients 189.6+70.2, which is statistically signifi-
cant. The level of Serum uric acid in pre-diabetic
was 5.684+1.70, and in T2DM patients 4.88+1.6,
serum creatinine level in the pre-diabetic patient
were 1.38+0.39 and in T2DM patients’ level of cre-
atinine were 1.3810.44.

DISCUSSION

Our study shows the serum uric acid is lower in
pre-diabetic and T2DM patients (5.68+1.70 and
4.88+1.65, respectively) as compared to control
group (6.201-1.86). (Anothaisintawee et al., 2017)
The relationship between Serum uric acid and glu-
cose metabolism markers in pre-diabetes patients
was discussed and the role of WC in this relation-
ship. Mediation analysis findings indicated that uric
acid was substantially correlated with FBS; that is
increasing uric acid would increase Fasting plasma
glucose.

(Haque et al., 2019) A significant negative correla-
tion was found between Serum Uric Acid and Fast-
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Table 1: Comparison of Mean SUA and S. creatinine in control groupand prediabetic, patients

T2DM and Control Group
Parameters Control (n=50) Prediabetic(n=100) ‘P’ Value
FBS (mg/dl) 88.9+11.1 1154+6.23 <0.0001
Serum Uric Acid(mg/dl) 6.20+1.86 5.68+1.70 0.0892
Serum Creatinine(mg/dl) 1.34+0.54 1.384+0.39% 0.6048

Table 2: Comparisonof Mean SUA and S. creatinine in control group and T2DM patients

Parameters Control (n=50) T2DM (n=50) ‘P’ Value
FBS (mg/dl) 88.9+11.1 189.6+£70.2** <0.0001
Serum Uric Acid(mg/dl) 6.201+1.86 4.88+1.6 0.0002
Serum Creatinine(mg/dl) 1.34+0.54 1.38+0.44"% 0.6856

Table 3: Comparisonof Mean SUA and S. creatinine in prediabetic and T2DM patients

Parameters Prediabetic(n=100) T2DM (n=50) ‘P’ Value
FBS (mg/dl) 115+6.23** 189.6+70.2** <0.0001
Serum Uric Acid(mg/dl) 5.68+1.70 4.88+1.6 0.0063
Serum Creatinine(mg/dl) 1.384-0.39% 1.384-0.44% 1.0000

ing Blood Glucose concentrations Pearson’s coeffi-
cient test (p < 0.01) combines participants from all
classes. A significant negative association between
serum uric acid and fasting blood glucose was also
observed when individuals are combined in the non-
diabetes and pre-diabetes classes (p < 0.01). Serum
uric acid levels in the pre-diabetes and diabetes
groups were steadily decreased compared with the
non-diabetic stable community in both genders.

Table 2 shows that the FBS level in T2DM patients
were 189.6+£70.2 as compared to control group
88.9+11.1, which is statistically significant. The
level of Serum uric acid in T2DM were 4.88+1.60
and in control group 6.201-1.86.

Various studies were undertaken to determine the
role of uric acid in T2DM. Nan et al. (2010) investi-
gated the association of serum UA with either FPG
or 2hPG levels among Chinese adults in Qingdao,
China. This study revealed that fasting serum UA
levels were higher in the pre-diabetic population but
lower in people with DiabetesDiabetes, suggesting
that UA changes may serve as a marker of deteriora-
tion in glucose metabolism.

Robles-Cervantes et al. (2011) studied Serum uric
acid concentration in DM 2 and showed a positive
relationship with the total phase of insulin secretion
r=0.295 (P =0.049). This study concluded that even
in states before hyperuricemia, uric acid could play
an essential role in the function of the beta-cell in
patients with DM2.

In our study, we found the level of creatinine in the
pre-diabetic patient was 1.38+0.39, and in T2DM
patient 1.38+£0.44 as compare to control group
1.344-0.54, which is statically non-significant.

Nwose et al. (2011) Mean serum creatinine lev-
els were not statically significantly different in the
controls (80 +/- 32 micromol/L), diabetes (82 +/-
26 micromol/L) and pre-diabetes (82 +/- 23 micro-
mol/L). Low serum creatinine levels less prevent
pre-diabetes (11%) than in control (23%).

Sitholay et al. (2017) shows that the activity of
blood urea, serum creatinine and uric acid was
highly significantly increased found in type-2 DM
patients compared to the regular healthy group.

CONCLUSION

Serum Uric Acid was high in the control group and
low in pre-diabetic and diabetic patients. Serum
creatinine was declined in the control group and
increased in pre-diabetic and diabetic patients with
increasing Fasting blood glucose level. Further stud-
ies are required to conclude the reliability of exam-
ining serum uric acid and serum creatinine to pre-
dict DiabetesDiabetes.

Source of Funding and sponsorship
Nil
Conflicts of interest

There are no conflicts of interest.

© International Journal of Research in Pharmaceutical Sciences

3415



Rakesh Kumar Jha et al,, Int. J. Res. Pharm. Sci., 2020, 11(3), 3412-3417

REFERENCES

Alj, N., Perveen, R., Rahman, S., Mahmood, S., Rah-
man, S., Islam, S., Haque, T.,, Sumon, A. H., Kathak,
R. R, Molla, N. H,, Islam, F, Mohanto, N. C,,
Nurunnabi, S. M., Ahmed, S., Rahman, M. 2018.
Prevalence of hyperuricemia and the relationship
between serum uric acid and obesity: A study on
Bangladeshi adults. PLOS ONE, 13(11):e0206850-
e0206850.

Ali, N., Rahman, S., Islam, S., Haque, T,, Molla, N. H,,
Sumon, A. H., Kathak, R. R, Asaduzzaman, M.,
Islam, F., Mohanto, N. C., Hasnat, M. A., Nurunnabi,
S. M., Ahmed, S. 2019. The relationship between
serum uric acid and lipid profile in Bangladeshi
adults. BMC Cardiovascular Disorders, 19(1):1-7.

American Diabetes Association 2010. Diagnosis and
Classification of Diabetes Mellitus. Diabetes Care,
33(1):62-69.

Anothaisintawee, T., Lertrattananon, D., Thamakai-
son, S. Reutrakul, S., Ongphiphadhanakul, B,
Thakkinstian, A. 2017. Direct and Indirect Effects
of Serum Uric Acid on Blood Sugar Levels in
Patients with Prediabetes: A Mediation Analysis.
Journal of Diabetes Research, 2017:1-6.

Archibald, R. M. 1957. Colorimetric Measurement of
Uric Acid. Clinical Chemistry, 3(2):102-105.

Bhinder, H. S., Kamble, T. K. 2018. The study of
carotid intima-media thickness in prediabetes and
its correlation with cardiovascular risk factors.
Journal of Datta Meghe Institute of Medical Sciences
University, 13(2):79-82.

Chen, L., Zhu, W, Chen, Z., Dai, H., Ren, ]., Chen,
J, Chen, L., Fang, L. 2007. Relationship between
hyperuricemia and metabolic syndrome. journal
of Zhejiang University SCIENCE B, 8(8):593-598.

Cladius, S., Jadhav, U., Ghewade, B., Alj, S., Dhamgaye,
T. 2017. Study of diabetes mellitus in association
with tuberculosis. Journal of Datta Meghe Institute
of Medical Sciences University, 12(2):143-147.

Dabla, P. K. 2010. Renal function in diabetic
nephropathy. World Journal of Diabetes, 1(2):48-
56.

Davis, J. E., Mcdonald, J. M., Jarett, L. 1978. A High-
performance Liquid Chromatography Method for
Hemoglobin Alc. Diabetes, 27(2):102-107.

Decode study group and European Diabetes Epi-
demiology Group 2001. Glucose tolerance and
cardiovascular mortality: comparison of fasting
and 2-hour diagnostic criteria. Archives of internal
medicine, 161(3):397-405.

Dehghan, A., van Hoek, M., Sijbrands, E. J., Hofman,
A., Witteman, J. C. 2008. High Serum Uric Acid as

a Novel Risk Factor for Type 2 Diabetes. Diabetes
Care, 31(2):361-362.

Feig, D. I,, Kang, D.-H., Johnson, R.]. 2008. Uric Acid
and Cardiovascular Risk. New England Journal of
Medicine, 359(17):1811-1821.

Goldman, L., Ausiello, D., et al. 2007. Cecil Medicine.
Saunders Elsevier. 23 Edition. Pages 3120.

Guariguata, L., Whiting, D. R., Hambleton, L., Beagley,
], Linnenkamp, U., Shaw, J. E. 2014. Global esti-
mates of diabetes prevalence for 2013 and projec-
tions for 2035. Diabetes Research and Clinical Prac-
tice, 103(2):137-149.

Haque, T, Rahman, S., Islam, S., Molla, N. H., Alj,
N. 2019. Assessment of the relationship between
serum uric acid and glucose levels in healthy, pre-
diabetic and diabetic individuals. Diabetology &
Metabolic Syndrome, 11(1):1-8.

Kahn, R. 1997. Report of the Expert Committee on
the Diagnosis and Classification of Diabetes Melli-
tus. Diabetes Care, 20(7):1183-1197.

Kumar, S., Walinjkar, R., Khadse, S., Bawankule, S.,
Acharya, S. 2019. Platelet Indices as a Predictor of
Microvascular Complications in Type 2 Diabetes.
Indian Journal of Endocrinology and Metabolism,
23(2):206-210.

Kylin, E. 1923. Studien ueber das Hypertonie-
Hyperglyka "mie-Hyperurika” miesyndrom. Zen-
tralblatt fiir innere Medizin, 44:105-127.

Nakagawa, T, Tuttle, K. R., Short, R. A., Johnson,
R. J. 2005. Hypothesis: fructose-induced hyper-
uricemia as a causal mechanism for the epidemic
of the metabolic syndrome. Nature Clinical Prac-
tice Nephrology, 1(2):80-86.

Nan, H,, Pang, Z., Wang, S., Gao, W,, Zhang, L., Ren, ].,
Ning, F, Tuomilehto, J., Qiao, Q. 2010. Serum uric
acid, plasma glucose and diabetes. Diabetes and
Vascular Disease Research, 7(1):40-46.

Nwose, E. U,, Bwititi, P, Cann, N. G., Butkowski, E.
2011. Low serum creatinine levels as risk factors
of diabetes mellitus: Prediabetes consideration. .
African journal of medicine and medical sciences,
40:119-141.

Pour, O. R., Dagogo-Jack, S. 2011. Prediabetes as a
Therapeutic Target. Clinical Chemistry, 57(2):215-
220.

Ranjit, S., Ambad, R, Jha, K. 2020. Correlation Of
Plasma Sugar, Hbalc And Reactive Oxygen Species
In Type- [i Dm. Innovative Journal of Medical and
Health Science. IIMHS, 10(1):800-806.

Rathi, N., Taksande, B., Kumar, S. 2019. Nerve Con-
duction Studies of Peripheral Motor and Sensory
Nerves in the Subjects With Prediabetes. journal

3416

© International Journal of Research in Pharmaceutical Sciences



Rakesh Kumar Jha et al,, Int. J. Res. Pharm. Sci., 2020, 11(3), 3412-3417

of Endocrinology and Metabolism, 9(5):147-150.

Remedios, C., Shah, M., Bhasker, A. G., Lakdawala,
M. 2012. Hyperuricemia: a Reality in the Indian
Obese. Obesity Surgery, 22(6):945-948.

Robles-Cervantes, J. A, Ramos-Zavala, M. G,
Gonzéalez-Ortiz, M., Martinez-Abundis, E., Valencia-
Sandoval, C., Torres-Chavez, A., Espinel-Bermudez,
C., Santiago-Hernandez, N. ], Hernandez-
Gonzalez, S. 0. 2011. Relationship between
Serum Concentration of Uric Acid and Insulin
Secretion among Adults with Type 2 Diabetes
Mellitus. International Journal of Endocrinology,
2011:1-4.

Satman, I., Omer, B., Tutuncuy, Y., Kalaca, S., Gedik,
S., Dinccag, N., Karsidag, K., Genc, S., Telci, A., Can-
baz, B., Turker, F, Yilmaz, T, Cakir, B., Tuomile-
hto, J. 2013. Twelve-year trends in the preva-
lence and risk factors of diabetes and prediabetes
in Turkish adults. European Journal of Epidemiol-
ogy, 28(2):169-180.

Sitholay, P. A.,, Agnihotri, M. A., Ambad, R. S. 2017.
Study of renal function and serum electrolyte in
type-2 DM. Int ] Innov Res Med Sci, 2:1149-1153.

Stefan, N., Fritsche, A. Schick, F, Haring, H.-U.
2016. Phenotypes of prediabetes and stratifica-

tion of cardiometabolic risk. The Lancet Diabetes
& Endocrinology, 4(9):789-798.

Syal, K., Banerjee, D., Srinivasan, A. 2013. Creati-
nine Estimation and Interference. Indian Journal
of Clinical Biochemistry, 28(2):210-211.

© International Journal of Research in Pharmaceutical Sciences 3417



	Introduction
	Materials and Methods
	Observation and Results
	Discussion
	Conclusion

