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Abstract

This study aimed to evaluate effect of quercetin in
hematological parameters after topical application on
wounds of diabetic rats. Diabetes was induced by
streptozotocin in rats. Full thickness cutaneous wound
was created on the back of the non-diabetic and
diabetic rats. Wounded rats were divided into three
groups viz. healthy control (non-diabetic), diabetic
control and quercetin treated diabetic groups.
Ointment base was topically applied once daily for 21
days in healthy and diabetic control groups. 0.3%
quercetin was applied topically in quercetin treated
diabetic group. Blood samples were collected on the
last day of experiment and processed for various
hematological parameters.

There were no significant changes between healthy
control, diabetic control and diabetic treated rats for
haemoglobin, packed cell volume, red blood cell count,
mean corpuscular volume, mean corpuscular
haemoglobin, mean corpuscular haemoglobin
concentration and white blood cell count. Lymphocytes
count was significantly increased and granulocyte
count significantly decreased in healthy control as
compared to diabetic control and diabetic treated rats.
In conclusion, sub-acute diabetic condition in this
study failed to induce significant changes in most of the
hematological parameters and topical application of
quercetin (0.3%) on wounds of diabetic rats was also
ineffective to improve the haematology.
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Introduction

Diabetes Mellitus is a chronic metabolic disorder that affects
the metabolism of carbohydrates, fats, proteins and
electrolytes in the body, leading to severe complications
which are classified into acute, sub-acute and chronic!24, It
is caused by a decrease or deficiency in insulin secretion and
increased cellular resistance coincident with the induction of
oxidative stress'. Inspite of continuous discovery of new
drugs and chemicals for therapy, it is still the leading cause
of morbidity and mortality in India and abroad.
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Streptozotocin (STZ) is a naturally occurring nitrosourea
that induces insulin dependent diabetes mellitus in
experimental animals because of its toxic effects on islet beta
cells*. The diabetogenic action of STZ is the direct result of
irreversible damage and necrosis to the pancreatic beta cells
resulting in degranulation and loss of capacity to secrete
insulin®5, In several experimental studies, different doses of
streptozocin via intraperitoneal route in rat model were given
viz. 40 mg/Kg, 1/P*?; 45 mg/kg body weight, 1/P*8; 50 mg/kg
body weight, I/PY and 60 mg/kg body weight, 1/P® for
induction of hyperglycemia.

Several hypoglycemic drugs and conventional insulin
therapy are currently available to reduce hyperglycemia in
diabetes mellitus. However, in the present scenario,
alternative use and therapeutic potentiation of many herbal
medicines have been studied and recommended on diabetes
and its complications. Flavonoids are a large group of
naturally occurring compounds having variable phenolic
structure that are found in plants and are frequently
consumed as part of the human diet as tea and wine!. These
are receiving much attention nowadays for their potential
pharmacological properties. One of these therapeutic agents
is quercetin which acts as flavonoid and determines a wide
range of biological functions including anti-inflammatory,
anticarcinogenic and antiviral activities.

Moreover, it inhibits lipid peroxidation, platelet aggregation
and capillary permeability and is reported to prevent oxidant
injury, cell death by scavenging of oxygen radicals,
protection from lipid peroxidation and chelation of metal
ions’. Several reports of antidiabetic effect of quercetin on
diabetes mellitus induced rats model were conducted to
check the efficacy of this compound at different doses and
by different routes like 15 mg/Kg body weight, 1/P%; 5-50
mg/Kg body weight, Gavage!! and 30 mg/kg body weight,
I/PY. Hence, the present study was aimed to determine the
effects of quercetin on some hematological parameters in
diabetic rats induced experimentally with streptozotocin.

Material and Methods

Experimental design and animals: The present study was
conducted on healthy adult albino rats weighing 150-200
gms selected from an inbred group housed in specially
designed cages and maintained under standard conditions for
at least one week before start of experiment. The research
experiment and animals housing conditions were approved
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by Institutional Animals Ethics Committee. Diabetes was
induced by streptozotocin (60 mg/kg b.wt.) in rats and kept
for seven days. Full thickness cutaneous wound (=400 mm?)
was created on the back (thoraco-lumber) region of the non-
diabetic and diabetic rats under ketamine (50 mg/kg, i.p.) +
xylazine (5mg/kg, i.p.) anaesthesia.

The wounded rats were divided into three groups viz. healthy
control (non-diabetic), diabetic control and quercetin treated
diabetic groups. Ointment base was topically applied once
daily for 21 days in healthy control and diabetic control
groups. 0.3% quercetin in ointment base was similarly
applied topically in quercetin treated diabetic group rats.

Blood examination: To study the effect of locally applied
topical application of quercetin (0.3%) on wounds of
diabetic rats, blood sample was collected for haemtaological
analysis from healthy control (non-diabetic), diabetic control
and quercetin treated diabetic groups. Haematological
analysis was performed on an automated hematology
analyzer (Blood cell counter machine, MS4Se, HD
Consortium) by using EDTA as anticoagulant mixed with
blood sample.

Statistical analysis: Data generated from different
parameters among control and exposed groups were
presented as Mean + SE by employing one way analysis of
variance (ANOVA) and the differences between the
different treatment groups were considered statistically
significant at P < 0.05 or lower.

Results and Discussion

Diabetes mellitus is a complex metabolic disorder involving
several integrated mechanisms that can cause pancreatic -
cell dysfunction including chronic inflammation, oxidative

Haematological parameters
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stress, excessive hyperglycemia and nutrient levels,

lipotoxicity, endoplasmic reticulum stress®23,

According to World Health Organization, around 422
million people worldwide have diabetes, particularly in low-
and middle-income countries and 1.6 million deaths are
directly attributed to diabetes each year. Both the number of
cases and the prevalence of diabetes have been steadily
increasing over the past few decades!®. Hematological
complications in diabetic patients have been observed in
various studies. Antioxidant supplementations have been
shown to reverse hematological abnormalities to near
control values or significantly improve hematology and its
function in diabetes.

Our earlier studies have shown that quercetin on topical
applications has antioxidant effect at wound site and
improves the wound healing in rats. In the present study,
haematological parameters were evaluated by use of
qurecitin (0.3%, topical application) as antioxidant in STZ
induced diabetes rats. Blood parameters analyzed of each
group were presented in table 1 and fig. 1.

There were no significant changes observed in haemoglobin
(Hb), HCT/PCV (Hematocrit/packed cell volume) and red
blood cell count (RBC). Red blood cell indices including
mean corpuscular volume (MCV), mean corpuscular
haemoglobin (MCH) and mean corpuscular haemoglobin
concentration (MCHC) also showed no significant
difference in healthy control as compared to diabetic control
and diabetic treated rats. Some studies reported that
quercetin (15 mg/kg 1/P) produces significant decrease in
blood parameters like Hb, PCV, RBC and platelet count but
no significant changes were observed in MCV, MCH and
MCHC in diabetic rats as compared with control and
qurecitin treatment groups®.

Fig. 1: Haematological parameters in healthy control (non-diabetic), diabetic control and quercetin treated sub-acute
diabetic condition in wounded rats
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Table 1
Haematological parameters in healthy control (non-diabetic), diabetic control and quercetin treated sub-acute
diabetic condition in wounded rats

Parameters Healthy control Diabetic Control Diabetic treated
Hb (g/dI) 11.52+0.25 12.56+0.68 11.36+0.28
HCT (%) 35.94+0.51 38.20+0.97 37.10+1.11

RBC (M/mm3) 7.08+0.08 7.82+0.44 7.25+0.24
MCV (FI) 50.86+0.70 51.90+1.00 51.32+£1.32
MCH (pg) 16.26+0.40 16.04+0.47 15.66+0.34

MCHC(g/dI) 32.02+0.48 31.00+0.46 30.60+0.56

WBC (m/mm3) 6.75+0.57 6.34+1.60 6.25+0.30

Granulocytes (%) 21.3042.37 32.68+1.182 29.04+1.172
Lymphocytes (%) 73.46+2.87 59.64+1.492 63.60+1.36°
Monocytes (%) 5.24+0.54 7.6840.34 7.36+0.23

Data are expressed as mean + SE, (n=5). The values in the row are compared and the values having same superscript are non-

significantly different

Decreased levels of RBC, HGB, PCV as well as red blood
cell indices including MCV, MCH and MCHC were also
observed in intraperitoneal injection of alloxan induced
diabetic rats as compared with normal control rats®. Non-
significant changes in the blood parameters in the present
study might be due to low dose of locally applied topical
application of quercetin (0.3%) on wounds of diabetic rats
and duration of the study.

In our study, lymphocytes count was significantly increased
and granulocyte count significantly decreased in healthy
control as compared to diabetic control and diabetic treated
rats. Significant changes observed in our results are in
corroboration with earlier reports®? that observed increased
neutrophilic count in diabetic control rats as compared with
healthy control rats. Although, no significant changes in the
white blood cell count (WBC) in healthy control rats,
diabetic control and diabetic treated rats were observed in
present study.

However, reports of researchers revealed moderate
neutrophilic leukocytosis as observed in diabetic rats®°.
Some reports are contraindicated as compared to present
study as significant leucopenia and neutropenia in diabetic
rats in streptozotocin-induced diabetes mellitus®:.

Earlier findings also revealed involvement of peripheral
polymorphonuclear leukocytes in oxidative stress and
inflammation in type 2 diabetic patients'®. Hence, our study
concluded that quercetin (0.3%) did not produce significant
alteration in the haematological parameters. So, further
study was needed regarding its effects on the diabetes with
amount and duration.
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