BBRC

Bioscience Biotechnology
Research Communications

Biosc.Biotech.Res.Comm Vol 12 (4) 1100-1109 (2019)

Effects of Ocimum sanctum and Allium sativum
Extracts Against Diabetes and Determination of
DNA Damage and Cytotoxicity in Alloxan Induced
Diabetic Rats

Shiv Kumar Jayant'? and Nalini Srivastava?
'Department of Biochemistry, AIIMS Bhopal
2S0S in Biochemistry, Jiwaji University, Gwalior

ABSTRACT

Diabetes is associated with imbalance of antioxidant defense mechanism, causes alteration in various
biomolecules, including DNA and increases the level of serum glucose, superoxide anion, and hydrogen peroxide.
It is known to induce toxic effect on pancreas, liver, brain and biochemical parameters.The excessive reactive
oxygen species (ROS) damage lipid and DNA. Reactive oxygen species are responsible for histological changes
in architecture of liver, brain tissue. Alloxan induced diabetes produces oxidative stress induced damage in rat
tissues. Diabetic rats treated with oral administration of aqueous suspension of Ocimum sanctum and Allium
sativum daily for 14 days showed decrease in the level of glucose, superoxide anion, hydrogen peroxide,
tail lengh of DNA damage and regeneration of liver, brain tissues cells. Results showed that diabetic group
treated with aqueous suspension of Ocimum sanctum and Allium sativum reduced the level of oxidative stress,
cytotoxicity and also serum blood glucose levels.
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INTRODUCTION

Diabetes mellitus is a chronic metabolic disease.
It is one of the most challenging health problems
in the 21stcentury (Narayan et al., 2017). The
prevalence of diabetes is increasing globally and
the number of diabetics is expected to increase
to 366 million by 2030 (Zimmet et al., 2017).
Diabetes is associated with increased oxidative
stress that results in damage of several cellular
biomolecules such lipid, carbohydrates and
protein (Tan et al., 2018). Oxygen-free radicals
induce a variety of lesions in DNA, including
oxidized bases, abasic sites, DNA strand breaks
and formation of cross-links between DNA and
proteins (Klages-Mundt et al., 2017). Bigagli et
al., (2019) reported that the products generated by
oxidative DNA damage are significantly elevated
in diabetes mellitus (DM) and the pattern of
modification was the same as one expected from
the attack of the hydroxyl radical (OHe) upon
DNA. Moreover, it has been shown that hydroxyl
radical is produced by the Fenton reaction in the
presence of transition metal ions is responsible
for DNA damage (Liguori et al., 2018).

Oxidative stress is the imbalance between the
production and scavenging of ROS and biological
system’s ability to readily detoxify the reactive
intermediates or to repair the resulting damage
(Andersson et al., 2018). Disturbances in the
normal redoxstatus of tissues can cause toxic
effects through the production of peroxides and
free radicals that damage all components of the
cell, including proteins, lipids, and DNA (Roy et
al., 2017). In humans, oxidative stress is involved
in many diseases including atherosclerosis,
Parkinson’s disease, heart failure, myocardial
infarction, Alzheimer’s disease, schizophrenia,
bipolar disorder, fragile X syndrome, etc.(Manna
et al., 2018). Several drugs, xenobiotics and
environmental pollutants are known to cause
this imbalance between formation and removal
of free radicals (Aguilar et al., 2016). Biological
antioxidants including vitamins can prevent
this uncontrolled formation of free radicals and
activated oxygen species or inhibit their reaction
with biological structures (Tan et al., 2018). The
destruction of most free radicals and ROS rely
on the oxidation of endogenous antioxidants
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and reducing molecules (Ighodaro et al., 2018).
It is observed that in case of Alloxan induced
diabetes, DNA damage comet tail length increases
(Zhong et al., 2018). The present study was aimed
to evaluate the possible cytoprotective effect of
the Ocimum sanctum and Allium sativum plant
extracts and determine the antidiabetic propertes
of 0. sanctum and A. sativum plant extracts in
the treatment of type I diabetic rats, compared to
normal control and untreated diabetic rats.

MATERIAL AND METHODS

Experimental animals: Male albino rats of Wistar
strain (weight 120 + 20 g) were used in the
proposed study. Animals were obtained from the
animal house facility of the Defense Research
and Development Establishment, Gwalior, India,
and were maintained under controlled conditions
of temperature (25 + 20C), relative humidity of
(50 + 15%), and normal photoperiod (light-dark
cycle of 12 h). The rats were maintained in the
animal room of School of Studies in Biochemistry
on standard pellet diet and tap water ad lib.
Animals were housed throughout the experiment
in polypropylene cages containing paddy husk
as bedding and allowed to acclimatize to the
environment of animal room for 7 days before
the start of experiment.

Experimental design: Thirty six rats were
randomly divided into six groups of six rats each.
Animals were divided into six groups and were
given following treatments:
Group 1: Control (normal blood glucose
level).
Group 2: Treated control group (treated with
aqueous suspension of 0. sanctum 2.5 mg/kg
body weight).
Group 3: Treated control group (treated with
aqueous suspension of A. sativum 0.25 mg/kg
body weight).
Group 4: Diabetic (I.V. injection of alloxan 70
mg/kg body weight).
Group 5: Treated diabetic group (treated with
aqueous suspension of 0. sanctum 2.5 mg/kg
body weight).
Group 6: Treated diabetic group (treated with
aqueous suspension of A. sativum 0.25 mg/kg
body weight).
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Induction of experimental diabetes and plant
extract treatment: Type I diabetes was induced
by giving single intravenous injection of
alloxan monohydrate 70 mg/kg body weight,
dissolved in 0.9% solution of sodium chloride
(Misra et al., 2012). The animals were checked
for blood glucose level after 48 h and rats with
blood sugar level above 200 mg/dl were used
for the experiment.Ocimum sanctum (Tulsi)
leaves were sourced from the Botanical Garden
of Jiwaji University, Gwalior, and were cleaned
and aqueous extract was prepared. A total of
2.5 mg/kg body weight of this extract was given
orally to the rats of group 2 and 5 with the help
of cannula, daily for two weeks. Allium sativum
(Garlic) seeds were purchased from the local
herbal market, cleaned, and aqueous extract was
prepared and administered art the rate of 0.25 mg/
kg body weight orally to the rats of group 3 and
6 with the help of cannula, daily for two weeks.
Rats were humanely killed after the last treatment
by cervical dislocation. The different tissues were
excised off, washed with 0.9% NaCl and used for
different estimations. Animals were handledand
treated ethically and were sacrificed humanely as
per rules and instructions of Ethical Committee of
Animal Care of Jiwaji University, Gwalior, India,
in accordance with the Indian National law on
animal care and use.

Superoxide anion: Superoxide anion release was
measured by superoxide dismutase inhabitable
reduction of ferricytochrome-c (Cohen et al.,
1980). The tissue homogenate was incubated
in PBS-EDTA buffer (EDTA 5 mM, pH 7.4)
with phorbol-12, 13-myristate (PMA) at 370C
for 15 min. The total assay volume was 1 ml,
the final concentrations of ferricytochrome-c
and PMA were 50 umol/L, and 100 nmol/L,
respectively. The change in absorbance was
measured spectrophotometrically at 550 nm for
10 min with a double beam Shimadzu UV-1800A
spectrophotometer at room temperature. The
amount of superoxide anion secreted into the
medium was calculated on the basis of the molar
extinction coefficient of reduced cytochrome c as
2.1x104 M-1 cm-1 and values are expressed as
n mole 02.-/ min. Hydrogen peroxide: Hydrogen
peroxide in tissue was measured by the method
of Pick et al., (1986). For assay of H,0,, 100
pl of tissue homogenate prepared in Tris-HCl
buffer (0.02M, pH 7.5), 100 pl of assay solution
(containing 0.2 ml phenol red, 0.2 g/l and 0.2 ml
of horse radish peroxidase, 20 U/ml in potassium
phosphate buffer, 0.05 M, pH 7.0 and 9.6 ml of
0.9% NaCl), was taken and reaction was started by
the addition of 10 pl of 1.0 N NaOH. Absorbance
was recorded at 600 nm in a microplate using
ELISA reader. Hydrogen peroxide standard curve

Figure 1. Effect of Ocimum sanctum and Allium sativum extracts on
DNA damage index in diabetic rat tissues.
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was plotted by taking different concentrations
of H,0,, ranging from 20 to 100 pmol in a total
volume of 100 pl and processed in the same
way. Results are expressed as pmol H,0, formed
ml-1 preparation. Single cell gel electrophoresis
(SCGE) or Comet assay: Single strand breaks were
measured by alkaline comet assay as described by
Sasaki et al., (1997). Fresh tissues were collected
and homogenates (25% w/v) were prepared in
homogenizing buffer (0.075 M NaCl containing
0.024 M EDTA, pH 7.5) with a single stroke.To
obtain nuclei, homogenates were centrifuged
at 700 g for 10 min and the resulting pellets
were gently resuspended in 4.0 ml of chilled
homogenizing buffer.Seventy five ul of normal
melting agarose (1% prepared in 0.1 M sodium
phosphate buffer, pH 7.2 containing 0.9% NaCl)
was quickly layered on an end frosted slide,
covered gently with another slide, and allowed
to solidify.The upper slide was gently removed
and the precoated slide was coated with 100 ul
of mixture containing equal volumes of sample
(nuclei preparation) and low melting agarose
(2% in phosphate buffer saline). Slides were then
immersed in the lysis buffer (containing 0.25 M
NaCl, 100 mM EDTA, 10 mMTrizma base, 1%
sarcosine, pH 10.0 adjusted with 10 N NaOH;
5% DMSO and 1% Triton X-100 was added
just before use) for 1 h at 4°C in the dark. After
lysis, the slides were rinsed with chilled distilled
water, transferred on a horizontal electrophoresis
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platform and immersed in electrophoresis buffer
(300 mM sodium hydroxide and 1 mM EDTA,
pH > 13.0) for 20 min for unwinding of DNA.
Electrophoresis was performed for 20 min at
constant voltage (1 V/cm and 300 mA). After
electrophoresis, the slides were washed thrice
with neutralizing buffer (0.4 M Tris-HCI, pH 7.4)
for 5 min each.Slides were dehydrated in absolute
methanol for 10 min and left at room temperature
to dry. The whole procedure was performed in dim
light to minimize artefactual DNA damage. Just
before visualization, each slide was stained with
50 ul of ethidium bromide (20 pg/ ml), rinsed with
water, and covered with a cover slip. A total of 50
cells were scored per tissue per animal (25 from
each replicate slide). Analyses were performed
on the basis of the type of comet visualized on
the slide. The nuclei were counted and divided
into five types as stage 0O, 1, 2, 3 and 4.The DNA
damage index was calculated as # O + # 1 + # 2
+ # 3 + # 4/ # of cell scored. Two independent
experiments were conducted in each treatment.
The animal (and not the cell) was used as the
experimental unit. Slides were viewed under
fluorescence microscope (Leica 4000B Digital
Microscope). Analyses were performed at 100X
magnification, with a Leica Optiphase microscope
equipped with an excitation filter of 515-560 nm
and barrier filter of 590 nm. Histopathology: For
histopathological analyses, tissues were collected
at the time of sacrifice, freed from fat bodies,

Figure 2. Histology of liver tissue of control (a),
control treatment (b, ¢), alloxan induced diabetic
(d) and Ocimum sanctum and Allium sativum
extract treated diabetic (e, ) rats.

Figure 3. Histology of brain tissue of control (a),
control treatment (b, ¢), alloxan induced diabetic
(d) and Ocimum sanctum and Allium sativum
extract treated diabetic (e, f) rats.
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Table 1. Effect of oral treatment of extracts of Ocimum sanctum and Allium
sativum for 7, 14 days on levels of level of blood glucose in control and alloxan

induced diabetic rats.

S No. Groups

1. Control

2. Control +
Ocimum sanctum

3. Control +
Allium sativum

4. Diabetic

5. Diabetic +
Ocimum sanctum

6. Diabetic +

Allium sativum

Level of glucose in experimental animals

0 day

103.67+2.4
109.67+1.76#

110.33+2.6#

413.00+8.14**
421.00+7.21%**

418.67+4.63**

7th day

109.00+2.65
106.33+1.86#

107.67+1.76#

419.00+6.66**
320.67+3.48"

326.67+3.28™

14th day

111.67+3.53
100.67+2.6#

102.67+2.96#

422.33+6.36""
237.67+6.17**

248.33+2.91*

Glucose concentration is expressed as mg/dl. Values are given as mean + S.E. of
six set of observation. Values are significance at p>0.05 #, p<0.05 *, p<0.01 **,
p<0.001 ***, Diabetic rats were compared with control rats, Ocimum sanctum and

Allium sativum treated diabetic rats as compared with diabetic control rats.

Table 2. Effect of oral treatment of extracts of
Ocimum sanctum and Allium sativum for 14 days
on levels of superoxide anion in the tissues of
control and alloxan induced diabetic rats.

S No. Groups Brain Liver
1. Control 4.76+0.28 9.68+0.42
2. Control + 3.97+0.16# 8.10+0.27*
Ocimum sanctum
3. Control + 4.36+0.21# 8.89+0.42*%
Allium sativum
4. Diabetic 11.98+0.35%** 20.00+
0.55%**
5. Diabetic + 7.05+0.20%** 12.70+
Ocimum sanctum 0.16**
6. Diabetic + 8.02+0.21%** 13.33+
Allium sativum 0.27***

Superoxide anion concentration is expressed as n
mole. Results are expressed as mean + S.E. of six set
of observation. Significance is based on p>0.05#,
p<0.05%, p<0.01**, p<0.001 Diabetic rats were
compared with control rats, Ocimum sanctum and
Allium sativum treated diabetic rats as compared
with diabetic control rats.

Table 3. Effect of oral treatment of extracts of
Ocimum sanctum and Allium sativum for 14 days
on the levels of hydrogen peroxide in the tissues
of control and alloxan induced diabetic rats.

S No. Groups Brain Liver

1. Control 52.42+0.40 50.45+0.26

2. Control + 47.88+0.40*% | 46.54+1.68#
Ocimum sanctum

3. Control + 49.84+0.15* | 48.34+0.15*

Allium sativum
4. Diabetic
Diabetic +

120.00+0.26™**
79.55+1.05"**

92.88+1.58"**
60.15+0.84™**

V1

Ocimum sanctum
6. Diabetic +
Allium sativum

84.24+1.18"* | 64.99+0.79***

Hydrogen peroxide concentration is expressed as
1 mole/ml. Results are expressed as mean + S.E.
of six set of observation. Significance is based on
p>0.05#, p<0.05%, p<0.01**, p<0.001*** Diabetic rats
were compared with control rats, Ocimum sanctum
and Allium sativum treated diabetic rats as compared
with diabetic control rats.
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washed with normal saline and fixed in Bouin’s
fluid for 12-24 h. After fixation, tissues were
washed overnight under running tap water to
remove excess fixative, and embedded in paraffin
blocks. Paraffin blocks were cut at 4 pm for
liver and pancreas and at 12 um for brain with
the help of semi-automated microtome (Leica
EG 1106 Microtome). Six slides per tissue were
prepared and stained with hematoxylin and eosin
(McManus et al., 1960). Stained tissue sections
were mounted in DPX, covered with cover
slip and viewed under light microscope at 10X
magnification (Leica Optiphase microscope).

Statistical analysis: Results are expressed as mean
+ S.E. of different sets of observation taken on
different days.All the statistical analyses were
performed using one-way analysis of variance
(ANOVA) with post hocDunnett’s multiple
comparison test applied across treatment groups
for each tissue.Significance level was based on
p< 0.05.

RESULTS

Blood glucose: The blood glucose level of all
the rats was tested by taking the blood from
the tail vein and using electronic glucometer.
Administration of alloxan (70 mg/kg, i.v) led to
4-fold elevation of fasting blood glucose levels,
which was maintained for a period of 2 weeks
(Table 1).It was observed that oral administration
of aqueous extract of Ocimum sanctum and
Allium sativum, significantly decreased the blood
glucose levels in diabetic as compared to the
blood glucose level of control rats. The results of
the present study showed that oral administration
ofextract of 0. sanctum and Allium sativum daily
for 14 days, to the diabetic rats caused 23.5%,
and 22% decrease on 7th day and 43.72%, and
41.2% decrease inthe blood glucose level on day
14th of the start of treatmet when compared
with respective untreated diabetic rats.The results
clearly showed the hypoglycemic potential of O.
sanctum and A. sativum extracts.

Superoxide anion: Superoxide anion (02.-)
production in diabetic rat tissues was monitored by
the superoxide dismutase inhabitable cytochrome-c
reduction assay. Diabetic rats showed 106.6% and
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151.7% increase in 02.—production in the liver
and the brain when compared with control (Table
2). Diabetic rats given oral administration of O.
sanctum and A. sativum extracts daily for 14
days, showed36.5%, and 33.4% decrease in the
rate of production of 02.- in the liver and 41.2%,
33.1% in the brain superoxide anion production
when compared with diabetic rats. Feeding of
extracts of 0. sanctum and A. satiuam to the
control rats 14 days,showed 16.3%, and 8.1%
decrease in the rate of production of 02.- radicals
in the liver while 16.6% and 8.4% decrease in
superoxide anion production was observed in
the brain when compared tissues of untreated
control rats.

Hydrogen peroxide: Levels of hydrogen peroxide
also increased in the tissues of diabetic rats. The
results showed that there was significantly high
concentration of H202 in the liver and the brain
of diabetic rat tissues. An increase of 128.9%
and 84.1% in the level of H202 in the liver and
the brain of diabetic rats was observed when
compared with control. Oral administration of
extract of 0. sanctum and A. sativum for 14 days
to diabetic and control rats showed reduction in
the level of H202.The treated diabetic rats showed
33.7% and 29.8% decrease in the liver and 35.2%
and 30% decrease in the brain levels of H202 as
compared with diabetic rat tissues, respectively.
Control rat tissues treated with O. sanctum and A.
sativum extracts for 14 days, showed 8.2%, 4.9%
decrease in the liver and 7.8%, 4.2% decrease
in the brain H O, levels when compared with
unteated control rat tissues, respectively. The
same 0. sanctum and A. sativum treatment of
diabetes caused 51.8%, 60.7% increase in the
liver and 19.2%, 28.8% increase in the brain
H202 levels when compared with control rat
tisuues (Table 3).

Diabetes induced DNA damage: Results of the
present study clearly showed that intravenous
injection of alloxan caused significantly marked
DNA damage in all the rat tissues examined, as
evidenced by the increase in the number of nuclei
of Type L, II, Il and IV. In the tissues of control
rats, almost all the nuclei were of Type 0, the
typical condensed type, round nuclei indicating
intact DNA. The result showed that a single I. V.
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dose of alloxan caused 1304.5% and 1471.4%
increase in DNA damage index in liver and brain
tissue of rats, when compared with control rats’
tissue and measured diabetic rats’ tissue after
14 days of alloxan exposure (Table 4). Results
showed that oral administration of O. sanctum
and A. sativum plants extract daily for 14 days,
to the diabetic rats caused 74.8%, 68.6% decrease
in DNA damage index in liver and 75.2%, 69.1%
decrease in DNA damage index in brain when
compared with diabetic untreated group. O.
sanctum and A. sativum treatmemt for 14 days
to the control rats showed 13.69%, 9.1% decrease
DNA damage index in liver and 33.3%, 9.5%
decrease in DNA damage index in brain when
compared with control group tissue (Figure 1).

Histopathological studies in diabetes

The light microscopic changes in the tissues of
alloxan exposed animals were compared with
respective controls. The liver of control and
control treated oral O. sanctum and A. sativum
plants extract for two weeks rats showed normal
histopathological structure of the central vein
and surrounding hepatocytes (Figure2a, 2c
and 2d). Alloxan exposed rats showed severe
dilation and congestion of the central vein with
degeneration in the surrounding hepatocytes in
the liver.Inflammatory cell infiltration in portal
area, surrounding the congested portal vein with
degeneration in the hepatocytes, was observed
in alloxan treated rats liver. Diffuse kupffer cells
proliferation between the degenerated hepatocytes
was also observed in some treated tissues.The
hepatic blood vessels showed congestion, fibrosis
and infiltration of red blood cells (Figure2b) When
the diabetic rats were given 0. sanctum and A.
sativum oral treatment for two weeks and its
showed regenerating liver tissue (Figure2e and
2f) which could be comparable to that of non-
diabetic control rats (Figure2).

The light microscopic changes in brain of
experimental animals were compared to those of
controls. Alloxan exposure caused degenerative
morphological changes in brain and these
changes were clear in brain of rats receiving
single dose of alloxan. Mild ischemia was seen
in brain of rats and Changes in nuclear shape
and chromatin condensation were seen in the

brain of rats. Alloxan exposure caused marked
changes in brain including affected granular
cell neurons in cerebrum, disruption of cerebral
cortex with neuronal loss and gliosis (Figure3b).
These diabetic rats were given 0. sanctum and
A. sativum oral treatment for two weeks and
its showed regenerating brain tissue (Figure3e
and 3f) which could be comparable to that of
non-diabetic control rats. These histological
observations showed the protective role of
polyphenolic extract on brain in alloxan induced
diabetic rats. Result of brain control and control
treatments 0. sanctum and A. sativum tissue
rats showed normal nuclear shape, chromatin
condensation of brain rats (Figure3a, 3c and
3d) and no histopathological alterations were
observed in these animals (Figure3).

DISCUSSION

ROS play an important role in the deterioration
of diabetes, causing high chemical reactivity and
capable of damaging lipids, proteins and DNA
(Nita et al., 2016). Further, it can be stated that
the free radical scavenging property reduces the
DNA damage in alloxan induced diabetic rats.
Higher levels of MDA and 4-HNE, resulted from
lipid peroxidation process were reported in the
alloxan induced rats, which could be due to the
poor glycemic control and high production of
free radicals. MDA and 4-HNE are known to
interact with DNA (Liguori et al., 2018). Such
interactions can cause DNA damage, which can
lead to cytotoxicity and genotoxicity (Lui et al.,
2016). Recently, significant increase in the level
of 8-oxodeoxyguanosine, a marker for oxidative
damage have been reported in the diabetic rat
tissues (Ortiz et al., 2016).

As cellular enzymes efficiently repair DNA
damage, its measurement gives a snapshot view
of the level of oxidative stress, in contrast to
measurement of oxidation of other biomolecules
which are not repaired and have a slow turnover
such as lipids or proteins. DNA oxidation may
therefore be of considerable value in following
the progress of the disease and its metabolism
(Nasif et al., 2016). Comet assay was performed to
detect the oxidative DNA damage and alkylated
bases in diabetes. Oxidative stress depicts the
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existence of products called free radicals and ROS
which are formed under normal physiological
conditions but become deleterious when not
being quenched by the antioxidant systems (Fang
et al., 2002). There are convincing experimental
and clinical evidences that the generation of
reactive oxygen species is increased in both
types of diabetes and that the onset of diabetes
is closely associated with oxidative stress
(Johansen et al., 2005, Rosen et al., 2001). Free
radicals are formed disproportionately in diabetes
by glucose autoxidation, polyol pathway and
non-enzymatic glycation of proteins (Obrosova
et al., 2002). Abnormally high levels of free
radicals and simultaneous decline of antioxidant
defence systems can lead to the damage of
cellular organelles and enzymes, increased lipid
peroxidation and development of complications
of diabetes mellitus (Maritim et al., 2003).

It is well established that oxidative stress is
produced under diabetic conditions through
multiple sources causing an increase of hydroxyl
radicals (Turko et al., 2001). A hydroxyl radical

Table 2. Effect of oral treatment of Ocimum
sanctum and Allium sativum for 14 days on DNA
damage index in the tissues of alloxan induced
diabetic rats.

S No. Groups Brain Liver

1. Control 0.21+0.02 0.22+0.02

2. Control + 0.14+0.01% 0.19+0.01%
Ocimum sanctum

3. Control + 0.19+0.01# 0.20+0.01%

Allium sativum
4. Diabetic
Diabetic +

3.3040.15%*
0.82+0.01%*

3.09+0.03**
0.78+0.01%**

Y1

Ocimum sanctum
6. Diabetic +
Allium sativum

1.024+0.01"** | 0.97+0.02***

DNA damage is expressed as damage index level
of DNA. Values are given as mean + S.E. of six set
of observation. Values are significance at p>0.05 #,
Pp<0.05 *, p<0.01 **, p<0.001 ***. Diabetic rats were
compared with control rats, Ocimum sanctum and
Allium sativum treated diabetic rats as compared
with diabetic control rats.
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in turn produces a multiplicity of modifications
in DNA. Oxidative attack by OH radical on the
deoxyribose moiety of DNA is lead to the release
of free bases from DNA, generating strand breaks
with various sugar modifications, nucleotide
modifications, particularly in sequences with
high guanosine content (Hegde et al., 2008) and
simple a basic (AP) sites. In fact, one of the major
types of damage generated by Reactive Oxygen
Species (ROS) is AP site, a site where a DNA base
is lost. The oxidative DNA damage occurs in their
peripheral blood lymphocytes (Sardas et al., 2001)
and the DNA damage in tissue, lymphocytes and
leucocytes can be used as a marker of oxidative
stress in diabetes (Pitozzi et al, 2003). Additionally,
it has been demonstrated that DNA damage was
significantly higher in the poorly controlled
diabetic patients compared to well control subject,
regardless of sex (Dincer et al., 2002). Van Loon
et al., (1992) showed significantly increased
basal levels of DNA damage in whole blood. ROS
induces several types of lesions in DNA, including
single or double-strand breaks, alkali-labile sites,
and various species of oxidized purines and
pyrimidines, which are easily detected by alkaline
comet assay (Nikitaki et al., 2015).

A large variety of oxidized bases have been
identified in nuclear DNA but 8-oxo0-7,8-
dihydroguanosine (8-oxoGua) is one of the most
abundant and readily formed. The 8-oxoGua in
DNA mispair with adenine during replication.
Thus presence of 8-oxoGua in DNA may lead to
transversion mutations. It has been suggested that
this kind of lesion play an important role in the
initiation, promotion and progression of tumors.
The high levels of oxidized bases in patients
infected with the human immunodeficiency
virus (HIV) are reported which might influence
the progression of the infection into acquired
immunodeficiency syndrome (Olinski et al., 2002).
High levels of 8-ox0-Gua have also been found in
lesions of the aorta wall in atherosclerosis patients
(Olinski et al., 2002). DNA oxidative damage
has also been linked to other diseases, notably
Alzheimer’s disease, Huntington’s disease and
Parkinson’s disease (Cooke et al., 2005).

CONCLUSION

Alloxan induced diabetes mellitus is associated
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with elevated level of oxidative DNA damage,
increase in the level of blood glucose, superoxide
anion, hydrogen peroxidesusceptibility to
cytotoxicity and the decrease efficacy of
DNA repair. Diabetic rats treated with oral
administration of 0. sanctum and A. sativum
aqueous extracts decrease in the level of blood
sugar, superoxide anion, hydrogen peroxide,
length of DNA tail, decrease cytotoxicity
and increase efficacy of DNA repair. Further
investigation of the mechanism of action of this
herbal plant leave extracts against diabetes.
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