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Abstract: Diabetes mellitus represents one of the greatest threats to modern global health. It contributes to
oxidative stress and also induces inflammation and hence severe complications. Several drugs have been
introduced so far to salvage this metabolic disease alongside its complications. This study was designed to
investigate the effects of gliclazide on serum uric acid and C-reactive protein (a biomarlker of inflammation) in
alloxan-induced diabetic rats. Sixteen Wistar rats were divided into 4 experimental groups with four rats each
group A control (Drug vehicle), group B diabetic, group C diabetic/gliclazide (10 mg kg™ twice daily
for 28 days) and group D-normal/gliclazide (10 mg kg™ twice daily for 28 days). At the end of the experimental
period (4 weeks), animals in all groups were fasted for 12 h and blood samples were taken by cardiac puncture
for determination of serum uric acid and C-Reactive Protein (CRP) levels. The study shows no significant
statistical change in the serum uric acid levels (p=0.05) when the experimental groups were compared with the
controls. On the other hand, there was significant decrease (p<0.05) n CRP levels when values mn the controls
was compared with diabetic treated and normal treated groups. This finding suggests that gliclazide possesses
cardio-protective properties since, CRP has been unplicated in atherosclerotic changes which 1s a common
complication of diabetes mellitus. This may be through its anti-inflammatory effect by reducing the plasma
concentration of TL-6 which is produced predominantly by macrophages and so prevents diabetic

complications.
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INTRODUCTION

Diabetes mellitus simply referred to as diabetes is a
group of metabolic diseases i which a person has high
blood sugar, either because the body does not produce
enough insulin or because the cells do not respond to the
msulin that 18 produced. It represents one of the greatest
threats to modern global health. In order to overcome the
consequences, a group of drugs known as anti-diabetic
drugs have proved to improve insulin sensitivity.

Some of the medications used so far in the
management of the different class of diabetes are the
sulfonylureas  which  meclude  tolbutamide  and
chloropropamide the first generation sulfonylureas and
the second generation sulfonylureas which include
gliclazide. These have been introduced for clinical use
since, 1942 and they stimulate the release of insulin by
binding to Sulfonylurea Receptors (SUR-1) on the
surface of pancreatic beta cells with consequent closure
of k+/ATP, depolarisation and uptake of caleium mto the
cytoplasm. The rise i the intracellular calcium leads

to mcreased insulin secretion They are variously
metabolised n the liver and excreted in the bile and urine
(Young and Anwar, 2009).

Gliclazide 1s an oral hypoglycemic antidiabetic drug
and classified as a sulfonylureas (Sultanpur et al., 2011).
Tt has been proved to protect human pancreatic beta cells
from antiatherogenic effect in type 2 diabetes. Gliclazide
15 used for control of hyperglycaemia in gliclazide-
responsive diabetes mellitus of stable, mild, non-ketosis
prone, type 2 diabetes. Tt is used when insulin cannot be
controlled by proper management and exercise or when
insulin therapy is not appropriate. Its characteristic
properties are: restoring first peak of msulin secretion
increasing  insulin - sensitivity, glycaemic-dependent
haemovascular effects, anti-oxidant, effect no active
circulating metabolites. The main goal of antidiabetic
therapy as already noted is to improve the diabetic
condition. They as already noted are to prevent some
diabetic complications. There are views on changes of
serum acute phase proteins levels and reports suggesting
the relationship between gliclazide and mflammation in
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diabetes (Collier et al., 1989). In this context, it has been
observed that as the anti-diabetic therapy plays its major
role, it also has effect on other parameters of the body
such as uric acid, platelets and haemoglobin.

C-Reactive Protein (CRP) 1s a protein found in the
blood, it 13 produced in the liver and the level rises in
response to inflammation. Tt is an acute phase protein and
its physiclogical role is to bind to phosphocholine
expressed on the surface of dead or dying cells and some
types of bacteria 1 order to activate the compliment
system Vla the C1Q complex. The normal concentration
in healthy human serum is usually <10 mg L™, slightly
increasing with age. High levels are found in late
pregnant woman, mild inflammation and viral infections
(40-200 mg L.™h), severe bacterial infections and burns
(>200 mg L™") (Pepys and Hirschfield, 2003). Research
suggests that patients with elevated basal levels of
CRP are at nsk of diabetes (Pradhan et af. 2001,
Dehghan et al., 2007). CRP rises to about 50,000 folds in
acute inflammation such as infection. It rises above
normal limits within 6 h and peaks at 48 h. Tts half-life is
constant and therefore its level 13 mainly determined by
rate of production (Pepys and Hirschfield, 2003).

Uric acid 15 a heterocyclic compound which 1s created
when the body breaks down purine nuclectides. Tt has a
low water solubility which is significant for the etiology of
gout a condition of high concentrations of uric acid in
blood serum. Uric acid is released mn hypoxic conditions
and 1s the final oxidation product of purine metabolism
and 1s excreted m the urine.

In humans over half of the anti-oxidant capacity of
blood plasma comes from uric acid and the reference
range in blood plasma is between 3.6 and 8.3 mg dI.™".
Hyperuricaemia 1s associated with several risk factors for
cardiovascular diseases such as hypertension, insulin
resistance and diabetes (Perticone et al., 2011). Serum uric
acid 1s slightly reduced in type 2 diabetic patients
especially when it is complicated and this may result from
the oxidative stress that decreases the anti-oxidant
capacity of the body mvolving uric acid. Gliclazide
reduces oxidative stress in type 2 diabetic patient by
mnproving plasma anti-oxidant status and this effect 1s
associated with enhanced nitric oxide-mediated
vasodilation (Fava et al., 2010).

uricase

With these relationships between diabetes mellitus
and C-reactive protein or uric acid, this study therefore,
seeks to further evaluate the anti-inflammatory/anti-
oxidant effects of gliclazide by its effect on serum wric acid
and C-reactive protein m alloxan mduced female diabetic
rats.

MATERIALS AND METHODS

Experimental protocol: Sixteen female Albino Wistar rats
(weighing between 130-150 g) were maintained under
standard laboratory conditions and were allowed free
access to food and water. Animals were divided into four
experimental groups. Group A control, group B diabetic
untreated group C diabetic/gliclazide (10 mg kg™ twice
daily for 28 days), group D normal/gliclazide (10 mg kg ™'
twice daily for 28 days).

Induction of diabetes: Diabetes was induced by a single
intraperitoneal injection of 100 mg kg™ of alloxan
monohydrate obtained from Sigma Chemical Co. (St
Louis, MO, USA). Diabetes was confirmed by glucose
oxidase method using glucometer (One Basic, Inc.). After
72 h of alloxan injection, rats with plasma glucose
level = 200 mg dI.~' were separated and used as diabetic
in this study.

Drugs, route and duration of treatment: The drug
gliclazide 80 mg was dissolved in 20 mL of distilled water
before they were admimstered. Dose selected was
10 mg kg™". The suspension was administered orally with
oral cannula, twice daily for 28 days.

At the end of the experimental period, rats were
fasted for 12 h and sacrificed. Blood was collected by
cardiac puncture and transferred mto plain bottles for
biochemical analysis.

Biochemical analysis: The evaluation of uric acid using
uricase method which is the most feasible and popular as
a result of the availability of lugh qualty, low-cost
preparations of the bacterial enzyme was carried out
according to the following reactions and the reaction
observed in kinetic mode based on the absorbance using
a spectrophotometer:

Urnicacid + 2H,0 + O, —=— Allantein+ CO, + HO,O,

2HO,0, +4-Aminoantopurine+ DHBS

¢« DHBS = 3.5-Dichloro-2-Hydroxybenzene sultonic acid
s Uricase act as oxidoreductase

peroxidase

— PR s Red quinone+ 2H,0+HCI

+  Peroxidase acts as oxygen acceptor to yield a chromogen in the visible spectrum

The reagents were mixed and meubated for 5 min at 37°C after which the absorbance of sample and standard solution

against reagent blank was measured.
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Calculation:

Absorbarnce of sample

Uric acid Cone. (mg dL™") =

x Cone. of standard solution

Absorbance of standard

The biochemical analysis of CRP was done using high sensitive CRP turbilatex agglutination kit manufactured by
Agappe (Switzerland) and supplied by NUMS diagnostic Nigeria Ltd. Latex principles coated with specific human
anti-CRP in agglutination causes absorbance change depending upon the CRP contents of the patient sample that can
be quantified by comparism from a calibrator of known concentration:

CRP Conc. (mgL™ ") =

A,-A, (sample)

x Calibrator Conc.

A,-A (calibrator)

Biochemical analysis of serum glucose was done
using Glucose kit manufactured by Agappe (Switzerland)
and supplied by NUMS diagnostic Nigeria Ltd. The
glucose analysis was based on glucose oxidase principle.

Statistical analysis: All results were expressed as
mean+3EM. Data was Analysed by one-way Analysis of
Varlance (ANOVA) and Duncan New Multiple Range
Test (DMRT). Differences in means were considered
significant at p<t0.05. All analysis was performed using
SPSS Version 17.

RESULTS AND DISCUSSION

Mean values of serum uric acid and C-reactive
protein of control and experimental groups are shown in
Table 1. Mean and Standard Error of Mean (SEM) of uric
acid level in group A control group (drug vehicle)
was  23.05£14.59 mg dL~', group B diabetic
9.3040.14mg dL. ", group C-diabetic/gliclazide (10 mg kg™
twice daily for 28 days) 8.6540.16 mg dL ™' and group
D-normal/gliclazide (10 mg kg~ twice daily for 28 days)
23.21£10.95 mg dL.~". There was no significant statistical
change in the serum wric acid level (p>0.05) when
experimental groups result was compared with that of the
control group.

The mean and SEM of serum CRP m group A-control
group (drug vehicle) was 36.90:898 mg L, group
B- diabetic 87.73449.05 mg 1.7, group C-diabetic/gliclazide
(10 mg™" kg twice daily for 28 days) 17.60+£0.00mg I.™" and
group D-normal/gliclazide (10 mg kg™ twice daily for
28 days) was 1.05£6.75 mg L. There was significant
decrease (p<0.05) when control was compared with group
C (diabetic/gliclazide) and group D (normal/gliclazide)
while there was no sigmficant statistical difference
(p=>0.05) when compared with that of group B (diabetic).

Recently, focus has been on the role of oxidative
stress in the development of diabetic complications and
the major source of oxidative stress in diabetes has been
observed to be Reactive Oxygen Species (ROS) mduced
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by high glucose directly damaging cells via oxidation of
cell membrane. Gliclazide has been recommended for use
i its glucose lowering effects m diabetes also it has
beneficial effects on improving free radical status through
its antioxidant properties. Uric acid is a variable in the
body which accounts for about half of the antioxidant
capacity of the body system. Studies also show that
gliclazide significantly reduce high glucose induced
apoptosis as a result of its anti-oxidant properties
(Brighenti et al., 2005).

The association of ligh serum uric acid with insulin
resistance has been known since the early part of the 20th
century, nevertheless, recognition of high serum uric acid
as a risk factor for diabetes has been a matter of debate. In
fact, hyperuricaemia has always been presumed to be a
consequence of insulin resistance rather than its
precursor (Cappuccio et «l, 1993). However, a
prospective follow-up study showed high serum uric
acid 1s associated with higher risk of type 2
diabetes, mdependent of obesity, dyslipidaemia and
hypertension (Dehghan et al., 2007). Some researchers
propose hyperuricaemia-induced oxidative stress 1s a
cause of metabolic syndrome (Nakagawa et al., 2006,
Hayden and Tyagi, 2004).

The results showed that gliclazide
significantly (p=>0.05) affect the uric acid level when
adminmistered orally and at doses and duraton
administered in diabetic rats. This 1s in contrast to the
study by Fava et al (2010) who observed a slight
reduction in wuric acid level in type 2 diabetic patients,
particularly in the complicated patients with peripheral
nephropathy and oxidative stress, on treatment with
gliclazide. Also, according to the observation of Paul (a
Consultant Physician in Diabetes and Endocrinology in
New York) who noticed that in diabetes
increased glycation and oxidation are fundamental to the
pathogenesis of diabetic vascular disease, agents such
as gliclazide with its antioxidant activities may have an
enhanced therapeutic role (Jennings, 2000). The difference
in these observations may be due to duration of

does not
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Table 1: Effect of gliclazide on serum uric acid and C-reactive protein in control and experimental rats

A control B diabetic C diabetic/Gliclazide D normal/gliclazide
Variables/eroups (mg dL.~!) (Drug vehicle; n =4) n=4 (10 mg~' kg) mn=4)
Serumn Uric acid 23.05£14.59 9.30+£0.140 8.65+0.16 23.21+£10.95
Serum CRP 36.90+£8.980 87.73+£49.05 17.60+0.00° 1.05+£6.75(8
Senumn glucose 139.75+6.200 277.75+38.58 162.75+5.97° 134.85£5.110

Values are expressed as mean+SEM, p<0.05 when compared to control, *p<0.05 when compared to group B (Diabetic). CRP = Creactive Proteir.
n=number of rats

administration of the agent gliclazide, subjects used (in =~ reduces CRP production in diabetes mellitus through

the research rats) as well as environmental conditions. its anti-inflammatory effect by reducing the plasma
CRP is a member of the class of acute phase reactants concentration of IL-6 (produced predominantly by
(precisely positive acute phase protemn) as its level rise macrophages) and so prevents diabetic complications. It

dramatically during inflammatory processes occurring in is known that there is a relationship between diabetic

the body. This increment is due to a rise in the plasma complications and chronic inflammation characterized by
concentration of 11.-6 which is produced predominantly by

macrophages (Pepys and Hirschfield, 2003) as well as
adipocytes (Lau et al., 2005).

Research suggests that patients with elevated basal
levels of CRP are at an increased risk of diabetes,
hypertension and cardiovascular disease (Pradhan et al.,
2001, Dehghan et al., 2007). Others have shown that
CRP can exacerbate 1schemia necrosis in a compliment-
dependent fashion and that CRP inhibition can be a safe
and effective therapy for myocardial and cerebral infarcts
so far, this has been demonstrated in animal model.
There 13 a strong association between baseline CRP

alterations m circulating acute phase proteins (CRP). It
has also been emphasized that inflammation contributes
to diabetic complications and that gliclazide decreases
the development of such complications (Ceriello, 2006).
Hence, in diabetes mellitus treated with this sulfonylurea
(gliclazide) mflammatory diseases may be reversed as well
as prevented by acting on this acute phase protein.
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